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Executive Summary

Reedsport OPT Wave Park, LLC (OPT) proposes to construct and operate the Reedsport OPT

Wave Park (Reedsport Project), FERC Project No. 12713 off of the coast of Oregon. The

proposed action is FERC’s issuance of a 35-year license for installation of nine PB150

PowerBuoy® Wave Energy Converters (WECs), for a total of 10 PowerBuoy units with

individual capacities of 150 kilowatts (kW) and a maximum output of 1.5 megawatts (MW),

expected to generate up to 4,140 megawatt-hours (MWh) annually. The PowerBuoy WECs

transform the kinetic energy of ocean swells into clean, renewable electricity. The

10-PowerBuoy wave park represents Phase II of OPT’s proposed three-phased development

approach, with information from the prior phase used to shape OPT’s development of

subsequent phases1.

The Reedsport Project supports the initiatives of the state of Oregon to become a national leader

in wave energy and encourage the generation of renewable energy as well as the national effort

to reduce our dependence on fossil fuels. In recognition, the Reedsport Project was designated

by Oregon Governor Ted Kulongoski as an Oregon Solutions project to enhance stakeholder

involvement and the state and federal regulatory process. OPT, with stakeholder support,

designed and implemented a consultation process where resource issues were identified early and

approaches to address issues collectively developed. The key issues with regards to the

Reedsport Project identified by stakeholders were driven primarily by the relative newness of the

technology and the uncertainty of effects to resources. OPT and stakeholders worked closely

together to develop a process that would allow for the implementation and operation of the wave

park and at the same time reduce uncertainty by future monitoring and collection of information

to address these issues.

The result of this collaborative effort has been reflected in the preparation of this License

Application to the Federal Energy Regulatory Commission (FERC or Commission) as well as

the development of a Settlement Agreement. OPT, in consultation with stakeholders, is

finalizing the Settlement Agreement and its attachments. OPT anticipates completing these

1 Phase I is a single PowerBuoy, which OPT will deploy prior to the installation of the array. The single
PowerBuoy will not be connected to the electrical grid, and thus does not require a FERC license.
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discussions with stakeholders in the near future and expects to file the Settlement Agreement

with the Commission within four to six weeks of the filing of this Application. The Settlement

Agreement brings forth the collaborative spirit which OPT and stakeholders have agreed to

participate in and an adaptive management process designed to manage construction and

operation of the Reedsport Project. The primary purpose of adaptive management is to manage

development and operation of the project in an adaptive manner to avoid or minimize adverse

effects. The reason for this adaptive management process is to provide the ability to adjust

management and monitoring of the project in light of new relevant data. OPT and stakeholders

propose that the FERC license be consistent with the Settlement Agreement.

The Reedsport Project consists of both marine and terrestrial components. The marine portion of

the project will be located in the Pacific Ocean approximately 2.5 nautical miles off the coast of

Douglas County, Oregon. The project boundary will encompass an area of 0.25 square miles

(800 by 800 meters) where the water depth is approximately 165 to 225 feet (50 to 69 meters).

The land-based portion of the project will occur entirely in the unincorporated town of Gardiner,

and a portion of the underground transmission cable will be located within an existing easement

that traverses the Oregon Dunes National Recreation Area, which is administered by Siuslaw

National Forest.

Each PowerBuoy will be moored with three anchor lines arranged symmetrically around each

PowerBuoy and attached to steel-reinforced concrete anchors that will partially settle into the

seabed. The mooring system is based on proven engineering techniques that are commonly

utilized in other commercial marine applications for designing the mooring systems of floating

platforms. The generated power will be transmitted to shore first via an armored subsea

transmission cable, which will be trenched in the seabed to a depth of 3 to 6 feet until it enters

the underwater outlet of an existing, underutilized 30-inch wastewater discharge pipe located

about a half mile from shore. Once ashore, the subsea transmission cable will continue within

the effluent pipe for approximately 3 miles and then connect to the existing Douglas Electric

Cooperative transmission line.
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OPT initiated informal consultation regarding the Reedsport Project with regulatory agencies and

key stakeholders in July 2006. In July 2007, OPT filed a Pre-Application Document (PAD) and

Notice of Intent to file a license application, along with a request to use the Traditional Licensing

Process (TLP), with the Commission and distributed these documents to regulatory agencies and

interested stakeholders. A draft license application, including a Preliminary Draft Environmental

Assessment (PDEA), was distributed to stakeholders for their review and comment on July 8,

2008. Stakeholders were asked to notify OPT of any comments within 90 days. Comments of

stakeholders on the draft license application and PDEA were as follows:

Stakeholder Date
National Marine Fisheries Service September 5, 2008 (written).

U.S. Fish and Wildlife Service
PDEA, September 8, 2008 (written);
avian study plan, September 20, 2008 (written).

Oregon Dept. of Fish and Wildlife
PDEA - September 4, 2008 (written);
Study Plans - September 4, 2008 (written).

Oregon Dept. of Land Conservation and Development August 21, 2008 (phone).

Oregon Parks and Recreation Dept.
August 27, 2008 (phone); August 28, 2008 (written);
August 29, 2008 (written); September 15, 2008
(written).

Oregon Dept. of Environmental Quality August 28, 2008 (phone, written).
Oregon Water Resources Dept. August 13, 2008 (written); August 21, 2008 (phone).
Surfrider September 2, 2008 (written).
Southern Oregon Ocean Resources Coalition September 12, 2008 (written).

OPT evaluated all comments received in preparing the Exhibit E, which has been prepared in the

form of an Applicant-Prepared Environmental Assessment (APEA [Volume II of this

application]). Refer to Volume III of IV for OPT’s responses to the comments received on the

draft license application documents. Other consultation activities to date, along with the

environmental effects of constructing and operating the project are discussed in the APEA.

Installation of the Reedsport Project requires designation of a No Fishing and Navigation

Exclusion Zone in the PowerBuoy array for human safety and project protection. OPT will

continue to consult with the U.S. Coast Guard (USCG), the state of Oregon, commercial

fishermen, and other appropriate agencies and entities to refine the design and implementation of

the exclusion zone.
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OPT proposes to construct and operate the project as described above and to implement the

following environmental protection, mitigation, and enhancement (PM&E) measures within the

terms agreed to in the Settlement Agreement and adaptive management process2.

■ Implement Spill Prevention Control and Countermeasure (SPCC) Plan.

■ Equip PowerBuoys with devices or materials to prevent pinniped haul-out.

■ Conduct Cetacean Study.

■ Conduct Pinniped Study.

■ Conduct Fish and Invertebrates Study.

■ Conduct Electromagnetic Field Study.

■ Conduct Offshore Avian Use Study.

■ Conduct Wave, Current, and Transport Study.

■ Implement Emergency Response and Recovery Plan.

■ Implement Crabbing and Fishing Protection Plan.

■ Implement Marine Use/Public Information Plan.

■ Light PowerBuoys in accordance with U.S. Coast Guard (USCG) regulations and in

consideration of protection for seabirds and recreational and commercial fishing vessels.

■ Install transmission line through existing effluent discharge pipe to eliminate effects of

crossing nearshore, intertidal, and dune habitat.

■ Bury subsea transmission cable to minimize hazards to navigation and fishing.

■ Install the terrestrial portion of transmission cable underground within the existing effluent

pipe easement to minimize potential visual, cultural, and environmental effects.

■ Locate subsurface floats at depth of 30 to 50 feet to avoid potential vessel strike.

■ Conduct a Visual Assessment Review of beach and Umpqua lighthouse following

installation of first PowerBuoy.

■ Implement an Interpretive and Education Plan (including design and installation of

interpretive displays on shore).

2 OPT, in consultation with stakeholders, is finalizing the Settlement Agreement and its attachments. OPT
anticipates completing these discussions with stakeholders in the near future and expects to file the Settlement
Agreement with the Commission within four to six weeks of the filing of this Application.
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OPT is seeking a 35-year license and this Application for a Major (less than 5 MW) License.

The Application is compiled in three volumes that contain each of the exhibits required by Title

18 of Code of Federal Regulations (C.F.R.), Subchapter B, Part 4 (Paragraphs 4.38 and 4.61),

and a forth volume containing the Settlement Agreement Appendices and Exhibits, supporting

appendices, and study plans. The organization of the exhibits is described below.

■ Volume I Executive Summary

Initial Statement

4.32 Requirements

Exhibit A

Exhibit F

Exhibit G

■ Volume II Applicant Prepared Environmental Assessment (Exhibit E)

■ Volume III Consultation Material

■ Volume IV Settlement Agreement Appendices and Exhibits

This License Application provides a compilation of information gathered through this licensing

process. It also contains the detailed justification of OPT’s proposal for the Reedsport Project, a

project that promotes the generation of renewable power with consideration to natural resources

and other users of the resource.
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Initial Statement

18 CFR §4.61(b)(1) Reedsport OPT Wave Park, LLC (OPT) applies to the Federal Energy

Regulatory Commission for a license for the Reedsport OPT Wave Park (Reedsport Project),

FERC Project No. 12713 as described hereinafter.

18 CFR §4.61(b)(2) The location of the project is:

State or territory: Oregon

County: Douglas

Township or nearby town: Gardiner (unincorporated), Reedsport

Stream or other body of water: Pacific Ocean

18 CFR §4.61(b)(3) The exact name, address, and telephone number of the applicant is:

Reedsport OPT Wave Park, LLC
1590 Reed Road
Pennington, NJ 08534
Telephone: (609) 730-0400

18 CFR §4.61(b)(4) The exact name, address, and telephone number of each person

authorized to act as agent for the applicant in this application, if applicable, are:

Charles F. Dunleavy
Reedsport OPT Wave Park, LLC
1590 Reed Road
Pennington, NJ 08534
Telephone: (609) 730-0400
FAX: (609) 730-0404
e-mail: cdunleavy@oceanpowertech.com

Dr. George W. Taylor
Reedsport OPT Wave Park, LLC
1590 Reed Road
Pennington, NJ 08534
Telephone: (609) 730-0400
FAX: (609) 730-0404
e-mail: gtaylor@oceanpowertech.com
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Philip Pellegrino
Oregon Wave Energy Partners I, LLC
1590 Reed Road
Pennington, NJ 08534
Telephone: (609) 730-0400
FAX: (609) 730-0404
e-mail: ppellegrino@oceanpowertech.com

18 CFR §4.61(b)(5) The applicant is a domestic corporation and is not claiming preference

under section 7(a) of the Federal Power Act. See 16 U.S.C. 796.

18 CFR §4.61(b)(6)(i) The statutory or regulatory requirements of the state(s) in which the

project would be located that affect the project as proposed with respect to bed and banks and

the appropriation, diversion, and use of water for power purposes, and with respect to the right

to engage in the business of developing, transmitting, and distributing power and in any other

business necessary to accomplish the purposes of the license under the Federal Power Act,

are:

The regulatory requirements of the state including the review process and authorizations are

outline in Table IS-1.

TABLE IS-1

OREGON PERMITTING REQUIREMENTS

Permit, Certification, or Approval Statute or Regulation Grantor/Reviewer

State Hydroelectric License Oregon Revised Statute 543-
Hydroelectric Projects (ORS 543)

Water Resources Department

Ocean Energy Facility License for
Commercial Operation

Oregon Administrative Rules
(OAR) 141-125

Department of State Lands

Ocean Shores Permit OAR 736-020 Parks and Recreation Department

Dredge and Fill Section 401 Water
Quality Certification

Clean Water Act Section 401 (33
U.S.C. 1341) and OAR 340-048

Department of Environmental
Quality

Joint Permit Application (“Fill-
Removal Permit”)

OAR 141-85 Department of State Lands

Coastal Zone Certification Coastal Zone Management Act Department of Land Conservation
and Development
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18 CFR §4.61(b)(6)(ii) The steps which the applicant has taken or plans to take to comply with

each of the laws cited above are:

OPT has taken a number of steps to comply with the required non-FERC permits and use

authorizations and is in the process of consulting with those agencies that have jurisdiction for

the identified permits, certifications, and approvals. In December 2009, OPT filed with the state

of Oregon the Joint Permit Application (Fill-Removal Permit). OPT plans to file the remaining

applications at the appropriate time.

18 CFR §4.61(b)(7) Brief project description

The project involves the construction and operation of a wave energy project approximately

2.5 nautical miles off the coast of Gardiner in Douglas County, Oregon (Figure IS-1). The

proposed action is FERC’s issuance of a 35-year license for installation of nine PB150

PowerBuoy® WECs, for a total of 10 PowerBuoy units with individual capacities of 150 kW and

a maximum output of 1.5 MW, expected to generate up to 4,140 MWh annually. The

PowerBuoy WECs transform the kinetic energy of ocean swells into clean, renewable electricity.

The 10-PowerBuoy wave park represents Phase II of OPT’s proposed three-phased development

approach, with information from the prior phase used to shape OPT’s development of

subsequent phases3.

In addition to the PowerBuoy WECs, the marine-based structures in the project include

associated moorings, an Underwater Substation Pod (USP), and a subsea transmission cable.

Land-based structures include an underground transmission cable, underground vault, and a

shore station.

3 Phase I is a single PowerBuoy, which OPT will deploy prior to the installation of the array. The single
PowerBuoy will not be connected to the electrical grid, and thus does not require a FERC license.
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FIGURE IS-1

PROJECT LOCATION MAP



Initial Statement

IS-5

The marine portion of the project is proposed to be located within state waters. The project

boundary of the PowerBuoy array area will encompass an area of 0.25 square miles (800 by

800 meters) where the water depth is approximately 165 to 225 feet (50 to 69 meters). However,

the actual footprint of the constructed array is expected to be only about 1,000 feet by 1,300 feet

(300 meters by 400 meters) or approximately 30 acres (0.12 km2) and will be deployed in the

northwest corner of the project area, where depths range from approximately 204 to 225 feet

(62 to 69 meters). The subsea transmission cable will be connected to the array and will follow

an easterly course about 2.3 statute miles to the outlet of an existing effluent discharge pipe that

is approximately 0.5 statute miles from shore.

The land-based portion of the project, occurring entirely in the unincorporated town of Gardiner,

includes underground and aboveground components. The terrestrial transmission cable, which

terminates at an existing Douglas Electric Cooperative transmission line, represents a total

distance of approximately 3 miles. All of the terrestrial transmission cable will be underground

and will continue within the existing effluent pipe, and will include an aboveground shore

station, a small (100- to 200-square-foot) building located approximately 3 miles inland and in

close proximity to the Douglas Electric Cooperative interconnection.

(i) Proposed installed generating capacity 1.5 MW.

(ii) Check appropriate box:

___ existing dam

___ unconstructed dam

___ existing dam, major modified project (see Sec. 4.40(b)(14))

Not applicable. The wave energy project is a hydrokinetic project using OPT’s PB150

PowerBuoy wave energy technology and will be installed in the Pacific Ocean. The project does

not include a dam or other ancillary structures associated with a traditional hydroelectric project.
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18 CFR §4.61(b)(8) Lands of the United States affected (shown on Exhibit G):

(Name) (Acres)

(i) National Forest Siuslaw National Forest4 5

(ii) Indian Reservation

(iii) Public Lands Under
Jurisdiction of

(iv) Other

(v) Total U.S. Lands

(vi) Check appropriate box: X Surveyed land

Unsurveyed land

18 CFR §4.61(b)(9) Construction of the project is planned to start within 12 months, and is

planned to be completed within 36 months, from the date of issuance of license.

4 The linear distance of transmission cable crossing the Oregon Dunes National Recreation Area (administered by
Siuslaw National Forest) is approximately 4,332 feet or 0.82 miles. Underground cable right-of-way is 50 feet.
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Section 4.32

18 CFR §4.32 REQUIREMENTS

18 CFR §4.32 Acceptance for filing or rejection; information to be made available to the

public; requests for additional studies.

18 CFR §4.32(a) Each application must:

18 CFR §4.32(a)(1) For a preliminary permit or a license, identify every person, citizen,

association of citizens, domestic corporation, municipality, or state that has or intends to

obtain and will maintain any proprietary right necessary to construct, operate, or maintain the

project;

Reedsport OPT Wave Park, LLC is the only applicant for the FERC license and will be the sole

entity that has and will maintain proprietary rights to construct, operate, and maintain the project.

18 CFR §4.32(a)(2) For a preliminary permit or a license, identify (providing names and

mailing addresses):

18 CFR §4.32(a)(2)(i) Every county in which any part of the project, and any federal facilities

that would be used by the project, would be located;

Douglas County
1036 S.E. Douglas Street
Roseburg, Oregon 97470
Commissioners: Doug Robertson, Joe Laurance, and Susan Morgan
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18 CFR §4.32(a)(2)(ii) Every city, town, or similar local political subdivision:

18 CFR §4.32(a)(2)(ii)(A) In which any part of the project, and any federal facilities that

would be used by the project, would be located; or

Gardiner (unincorporated town; government administered by Douglas County - see above).

The proposed project’s subsea transmission cable will make landfall at the Oregon Dunes

National Recreation Area, utilizing an existing easement and passing within an existing effluent

discharge pipe located under the sand dunes. The Oregon Dunes National Recreation Area is

part of the Siuslaw National Forest, administered by the National Forest Service, which is part of

the U.S. Department of Agriculture. Otherwise, no federal facilities would be used by or

otherwise associated with the proposed project, and no special purpose political subdivisions

exist within the proposed project boundary.

18 CFR §4.32(a)(2)(ii)(B) That has a population of 5,000 or more people and is located within

15 miles of the project dam;

There is no project dam.

Also there are no cities and towns with a population of 5,000 or more that lie within 15 miles of

the proposed project. The U.S. Census 2006 population estimate for Reedsport is 4,355.

18 CFR §4.32(a)(2)(iii) Every irrigation district, drainage district, or similar special purpose

political subdivision:

18 CFR §4.32(a)(2)(iii)(A) In which any part of the project, and any federal facilities that

would be used by the project, would be located; or

Not applicable
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18 CFR §4.32(a)(2)(iii)(B) That owns, operates, maintains, or uses any project facilities or any

federal facilities that would be used by the project;

Not applicable

18 CFR §4.32(a)(2)(iv) Every other political subdivision in the general area of the project that

there is reason to believe would likely be interested in, or affected by, the application; and

Not applicable

18 CFR §4.32(a)(2)(v) All Indian tribes that may be affected by the project.

Warren Brainard, Chief, Tribal Council and
Howard Crombie, Director, Department of Natural Resources
Confederated Tribes of Coos, Lower Umpqua and Siuslaw Indians
455 S. 4th Street
Coos Bay, OR 97420-1570

18 CFR §4.32(a)(3)(i) For a license (other than a license under section 15 of the Federal

Power Act), state that the applicant has made, either at the time of or before filing the

application, a good faith effort to give notification by certified mail of the filing of the

application to:

Reedsport OPT Wave Park, LLC is filing for an original license and has notified the necessary

parties by certified mail in accordance with this requirement.
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18 CFR §4.32(a)(3)(i)(A) Every property owner of record of any interest in the property within

the bounds of the project, or in the case of the project without a specific boundary, each such

owner of property which would underlie or be adjacent to any project works including any

impoundments; and

Reedsport OPT Wave Park, LLC will notify by certified mail of the filing of the application to

the following property owners which own land over which the project occurs:

International Paper
Global Headquarters
6400 Poplar Avenue
Memphis, TN 38197

Siuslaw National Forest
4077 S.W. Research Way
P.O. Box 1148
Corvallis, OR 97339

Douglas County Planning Department
Douglas County Courthouse
Justice Building, Room 106
Roseburg, OR 97470

Port Blakley Tree Farms
P.O. Box 800
Molalla, OR 97038

Roseburg Resources
10599 Old Highway 99
Dillard, OR 97432

Oregon Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279
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18 CFR §4.32(a)(3)(i)(B) The entities identified in paragraph (a)(2) of this section, as well as

any other federal, state, municipal or other local government agencies that there is reason to

believe would likely be interested in or affected by such application.

Reedsport OPT Wave Park, LLC is notifying all parties identified on the distribution list

included in Section 12 of the APEA.

18 CFR §4.32(a)(3)(ii) Such notification must contain the name, business address, and

telephone number of the applicant and a copy of the Exhibit G contained in the application,

and must state that a license application is being filed with the Commission.

The notification referred to above included the required information.
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Exhibit A

Project Description

18 CFR §4.61(c) Exhibit A is a description of the project and the proposed mode of operation.

18 CFR §4.61(c)(1) The exhibit must include, in tabular form if possible, as appropriate:

18 CFR §4.61(c)(1)(i) The number of generating units,

Ten PB150 PowerBuoy units.

including auxiliary units,

One Underwater Substation Pod.

the capacity of each unit, and

150 kW per unit, with a maximum of 1.5 MW total project capacity.

provisions, if any, for future units;

The project’s FERC boundary has the potential of producing 50 MW or more of electric power.

OPT anticipates filing a license amendment at some point in the future to expand the project to

100 PowerBuoys having a combined capacity of 50 MW or more. OPT anticipates deploying the

PowerBuoys in an array of three rows, approximately in a SW-NE orientation. OPT anticipates

that the 50 MW array will be approximately 5 miles long (8,000 meters) by 984 feet wide

(300 meters) and consist of four array clusters separated by three transit lanes. The full build out

would be placed within the larger rectangular area indicated in Figure A-1. This total area would

be approximately 0.93 square miles (2.4 square km). The addition of PowerBuoys beyond the

licensed 10 PowerBuoys would require OPT to prepare and file an application for a capacity

amendment to the FERC license. The amendment would require the same federal and state

permits and authorizations identified for the 10 PowerBuoys.
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FIGURE A-1

POTENTIAL FULL BUILD-OUT AREA



Exhibit A Project Description

A-3

18 CFR §4.61(c)(1)(ii) The type of hydraulic turbine(s);

The Reedsport Project will utilize OPT, Inc.’s PB150 PowerBuoy WEC devices (Figure A-2) to

transform the kinetic energy of ocean swells into clean, renewable electricity. The PowerBuoy is

designed of simple yet rugged steel construction to generate electricity from the rising and falling

of ocean waves.

TABLE A-1

SPECIFICATION OF PROJECT COMPONENTS

WEC Type: PowerBuoy
Number of PowerBuoys: 10
Rated Capacity: 150 kW per PowerBuoy, maximum of 1.5 MW total
Grid Connection: BPA Gardiner Substation via Douglas Electric Cooperative transmission line
Water Depth: 165 to 225 feet (50 to 69 meters)
Footprint (max): 0.25 sq mile (800 meters x 800 meters)
Configuration: 1 rows of 3, 1 row of 4, and 1 row of 3 PowerBuoys
Distance from Coast: 2.5 miles (4 kilometers)
Float Diameter: 36 feet (11-meters)
Float Height: 9.8 feet (3 meters)
Height Above Water: 29.5 feet (9 meters)
Draft: 115 feet (35 meters)
Displacement 300 tons (272 metric tons)
Underwater Substation
Pod:

6 feet diameter (1.9 m), 15 feet long (4.6 m)

Number of Anchors: 16 total
Anchor Type: Mass, steel-reinforced, pre-cured concrete
Anchor Mass: 320 tons (290 metric tons)

Anchor Dimensions:
Approximately 32.8 feet in diameter and 24.6 feet high (770 cubic yards; 10

meters in diameter x 7.5 meters high)

The Reedsport Project will involve deployment and operation of 10 PowerBuoys having a total

capacity of 1.5 MW. Specifications of the project are presented in Table A-1 and are further

described below. A schematic of the PowerBuoy is shown in Figure A-2 (A) and (B), and plan

and profile views of the PowerBuoy array are shown in Figures A-3 and A-4.



Exhibit A Project Description

A-4

FIGURE A-2 (A) AND (B)

OCEAN POWER TECHNOLOGIES, INC.

PB150 POWERBUOY WAVE ENERGY CONVERTER

PB150 PowerBuoy
(Dimensions in feet.)

Ballast tanks

Enclosed hydraulic fluid
Ballast tanks

Float

Steel TrussProvision for an
access point
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FIGURE A-3

PROPOSED POWERBUOY DEPLOYMENT ARRAY (PLAN VIEW)

SUBSEA CABLE TO SHORE

N

POWER/FIBER OPTIC

ANCHOR AND SUBSURFACE FLOAT

POWERBUOY

USP

Note: Anchors appear below subsurface floats in top view of array.
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FIGURE A-4

PROFILE VIEW OF POWERBUOY ARRAY FROM SOUTHERLY DIRECTION

Middle PowerBuoy is located forward of side PowerBuoys. USP shown below PowerBuoy on right. Note:
Dimensions in feet. Assumed depth is 200 feet (61 meters). Dimensions are subject to change with design loads
(will vary depending on depth and position within array) and final project design.

Each PowerBuoy has a diameter of 36 feet (the float), extends 29.5 feet above water, and has a

draft of 115 feet (Figure A-2). The 10 PowerBuoys will be deployed in an array of three rows,

approximately in a SW-NE orientation. The two outside rows will consist of three PowerBuoys,

and the middle row will consist of four PowerBuoys. The PowerBuoys will be located

approximately 330 feet (100 meters) apart. OPT is looking to site the project within an area

measuring ½-mile-by-½-mile (160 acres, 0.65 km2); the approximate coordinates of the

PowerBuoy array will be 43.75501°, -124.23521. The actual footprint of the constructed array is

expected to be less than 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately

30 acres (0.12 km2)5.

A power/fiber optic cable will exit the bottom of each PowerBuoy, descending to the seabed in a

lazy “S” shape with subsurface floats attached to the cable and a clump weight at the seabed.

The football-shaped subsurface floats are two-piece and clamp onto the power cable at

prescribed locations to give the necessary buoyancy to the cable to act as both a strain relief (for

the heaving motion of the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the

seabed). The cable will provide the PowerBuoy with power transmission and communications.

5 The project area for the PowerBuoy array (0.25 square miles) is larger than the eventual PowerBuoy array
footprint (0.05 square miles [30 acres]) in order to allow OPT sufficient area to fine tune the deployment
location, given on-site conditions experienced during deployment.
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The PowerBuoy generates power by using the up-and-down motion of the surface waves and

using it to cycle hydraulic cylinders. The hydraulic fluid is then pumped through a hydraulic

motor which is made to spin. In this way, the reciprocating, linear motion is converted into

rotational motion. In the PowerBuoy, the hydraulic motor is coupled to a generator which

generates AC current that is smoothed into DC current, and then is converted back to 60 Hz

synchronous three-phase power. This AC to DC to AC electrical conversion occurs in each

PowerBuoy before exiting and being transmitted to the USP. The USP houses switching gear

and a transformer, which is used to increase the voltage to the onshore transmission voltage level

before the power is transmitted to shore (Figure A-5) by means of an armored submarine cable.

The USP is about 6 feet in diameter and 15 feet in length. It rests on the seabed below the

PowerBuoys and is held down with pre-cured concrete ballast blocks. The power produced by

the PowerBuoys is routed into the USP through watertight penetrators. The 10 PowerBuoys will

share the one USP.

FIGURE A-5

UNDERWATER SUBSTATION POD
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18 CFR §4.61(c)(1)(iii) A description of how the plant is to be operated, manual or automatic,

and whether the plant is to be used for peaking;

Each Power Buoy will contain 198 to 264 gallons (750 to 1,000 L) of Shell Tellus Oils T

hydraulic fluid. Sensors on the PowerBuoy continuously monitor the performance of the various

subsystems and surrounding ocean environment. Data is available to the shore station or a

remote-control station in real time. The control systems inherent to the PowerBuoy are used to

monitor its position, to measure and regulate the flow of electricity. Also monitored are

hydraulic pressures, temperatures, buoy and float position, and electric current and voltages. The

controls are able to be monitored and operated remotely via radio/Internet link in real time.

Alarms can be received and attended to remotely as well. In the event of storm conditions, the

PowerBuoy automatically locks-up and ceases power production. When the wave heights return

to normal, the PowerBuoy unlocks and recommences energy conversion and transmission of the

electrical power ashore. The PowerBuoy has the ability to electronically “tune” its performance

to maximize efficiency in changing wave conditions.

Routine project operations and controls will occur remotely from OPT, Inc.’s operations center.

PowerBuoy instrumentation allows remote monitoring of project systems and functionality. This

project will not be equipped with energy storage provisions for peaking power.

18 CFR §4.61(c)(1)(iv) The estimated average annual generation in kilowatt-hours or

mechanical energy equivalent;

OPT anticipates that the 10 PowerBuoys will have a rated capacity of 1.5 MW. The estimated

total annual energy output is up to 4,140 MWh. The estimated capacity factor is 35 percent, and

the estimated availability is 90 percent—both comparable to a modern wind turbine sited in a

class V wind site.

18 CFR §4.61(c)(1)(v) The estimated average head on the plant;

Not applicable.
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18 CFR §4.61(c)(1)(vi) The reservoir surface area in acres and, if known, the net and gross

storage capacity;

Not applicable.

18 CFR §4.61(c)(1)(vii) The estimated minimum and maximum hydraulic capacity of the plant

(flow through the plant) in cubic feet per second and estimated average flow of the stream or

water body at the plant or point of diversion; for projects with installed capacity of more than

1.5 megawatts, monthly flow duration curves and a description of the drainage area for the

project site must be provided;

Not applicable, since there is no reservoir associated with the Reedsport Project. OPT

anticipates a maximum project boundary of 0.25 square miles (800 meters by 800 meters).

Water depths within this area range from 165 to 225 feet (50 to 69 meters).

Unlike a conventional hydroelectric project, for which discharge and head determine power and

energy, for a wave power project like the Reedsport Project, the characteristics of the waves in a

given location determine power and energy.

Waves are characterized by wave length (L), height (H), and period (T), or the time interval

between consecutive wave crests at a stationary point. Because a typical ocean state consists of

combination of waves with varying properties, an averaging process is needed to estimate the

total power in each meter of wave. Significant wave height (approximately equal to the average

of the highest one-third of the waves) is the most useful measurement for this purpose.

Significant wave height and wave period can be measured from a wave rider buoy and used to

calculate average total power (in kW per meter width of wave front) for a typical sea state. This

data can also be transformed to generate a wave scatter diagram, which shows the frequency of

occurrence of sea states (or particular combinations of significant wave height and peak wave

time period) over intervals of time and contours of constant wave power (in kW/m).
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The Reedsport Project site was studied, along with several other sites along the Oregon coast, by

the Electric Power Research Institute (EPRI) in 2004. In a report about the Douglas County (i.e.,

Reedsport) site, EPRI identified the nearest wave data buoy to the project site (EPRI, 2004a).

The Scripps Institution of Oceanography’s Coquille River Station (Coastal Data Information

Program [CDIP] 0037) data buoy is located at a depth of 210 feet (64 m) about 70 miles

southwest of the project site. Measurements were collected from this buoy from 1985 to 1996.

The maximum significant wave height recorded at this buoy during this period was 7.8 m, and

the maximum peak wave period recorded was 15.06 seconds. The annual scatter diagram for the

Coquille River buoy generated from this data indicates that, based on 8,766 hours of observation,

the majority of sea states for this area equate to less than 50 kW/m. The authors of the EPRI

Report also generated monthly scatter diagrams to estimate average wave power flux over the

course of an average year (Figure A-6).

FIGURE A-6

MONTHLY AVERAGE WAVE POWER FLUX (kW/m)

COQUILLE RIVER WAVE DATA BUOY

(adapted from EPRI 2004a)
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18 CFR §4.61(c)(1)(viii) Sizes, capacities, and construction materials, as appropriate, of

pipelines, ditches, flumes, canals, intake facilities, powerhouses, dams, transmission lines, and

other appurtenances; and

Project facilities, in addition to the PowerBuoys and USP, include moorings, a subsea

transmission cable, a shore station, a new underground terrestrial transmission cable to connect

to the existing power system, and an underground transmission vault.

■ PowerBuoy Moorings

OPT, Inc. has designed the PowerBuoy mooring system based on proven engineering techniques

that are commonly used in the oil and gas industry for mooring systems of floating platforms.

Simple installation techniques allow for use of existing marine vessels and infrastructure.

Further, OPT, Inc. has designed the PowerBuoys to be anchored by a conventional mooring

system. The details of the design basis are as follows:

− Maintaining the PowerBuoy on station for normal operating loads and storm

conditions, including potential damage scenarios involving loss of one mooring line;

− Adequate system compliance to limit loads during 100-year storms on the

PowerBuoy, the power takeoff cable, and the mooring system foundations to

acceptable levels;

− Permits PowerBuoy operation over the site tidal range;

− Maintains proper orientation of the PowerBuoy for maximum power generation;

− Eliminate contact of the mooring system components with the seabed other than the

anchors; and

− Designed to Lloyds standards (Rules and Regulations for the Classification of a

Floating Offshore Installation at a Fixed Location, May 1999).
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Each PowerBuoy will be moored with three anchor lines arranged symmetrically around each

PowerBuoy (120-degree separation) (Figure A-7). The anchors are expected to be steel-

reinforced pre-cured concrete and have dimensions of approximately 32.8 feet in diameter by

24.6 feet in height (10 meters in diameter by 7.5 meters high). The anchors are expected to settle

into the sediment and extend above the seabed approximately 18 feet (5.5 meters).

The PowerBuoy, subsurface floats (SSFs), and USP will be coated with an antifouling paint prior

to installation in order to prevent marine life from colonizing these project components.

The mooring and anchoring system utilizes SSFs. It is anticipated that the SSFs will measure

10 feet in diameter and 20 feet in height. The SSFs will also be painted with anti-fouling paint.

The SSFs will be located at a depth of approximately 50 feet; however, depths could be as little

as 30 feet, depending on loads and conditions. The SSFs are positively buoyant to achieve

tension within the moorings, eliminating any interaction of the mooring system with the seabed

and maintaining the PowerBuoy within a specified watch circle. The mooring lines will extend

from the PowerBuoy to the SSFs which are maintained at a depth of 30 to 50 feet by the tension

of the mooring lines and tendons connected to the sea mounted anchors. The mooring lines will

be a suitable commercially-available synthetic polyester material, having minimum breaking

loads twice that of the design maximum and measuring 5 to 6 inches (128 to 152 mm) in

diameter.

The design basis considers 100-year storm conditions, tidal variation, and extremes of wind,

wave, and current, based upon site-specific metocean environment and geotechnical conditions

in accordance with Lloyd’s classification standards. The design is considered in both an intact

state as well as damaged conditions. Failure analyses have been conducted to verify that the

PowerBuoys will remain in place with only two of the three lines.
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FIGURE A-7

POWERBUOY AND MOORING SCHEMATIC

■ Subsea Transmission Cable

The generated power will be transmitted to shore for interconnection to the grid via an armored

subsea transmission cable (13.8 kilovolt [kV], subject to change). The cable will be connected to

the array and will follow an easterly course about 2.3 statute miles to the underwater outlet of an

existing wastewater discharge pipe, which is located about 0.5 statute miles from shore. This

portion of the cable, seaward of the discharge pipe outfall, will be buried in the seabed to a depth

of about 3 to 6 feet (about 1 to 2 meters). OPT intends to use trenching or jet plowing to bury
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the cable, but final determination will be determined based on the selection of the cable

deployment contractor.

The effluent pipe is constructed of reinforced concrete measuring 36 inches in diameter and is

buried in the sand. The subsea transmission cable will run within the effluent pipe to shore. No

disturbance to the beach is expected during installation of this segment of the transmission cable.

The use of the outfall pipe section transiting the Oregon Dunes National Recreational Area and

the Siuslaw National Forest requires a U.S. Forest Service (USFS) Special Use Permit and an

Oregon Parks and Recreation Department (ORPD) Ocean Shore Permit. This approach will not

require any new easements or access roads for the project. OPT, the Port of Umpqua, Douglas

Electric Cooperative, Oregon Department of State Lands, and the USFS are working on ensuring

use of the pipe easement.

■ Terrestrial Transmission and Grid Interconnection

The terrestrial portion of the transmission system includes underground components that

terminate at a Douglas Electric Cooperative transmission line, and represents a total distance of

approximately 3 miles, all of which will follow the existing effluent pipe easement (Figure IS-1).

Upon reaching the shore, the subsea transmission cable will continue within the effluent pipe

below the beach and sand dunes to the demarcation point, which will be located at the existing

turn-around at the end of Sparrow Park Road (immediately inland of the sand dunes)

(Figure IS-1). The demarcation point will consist of a concrete vault in the ground, which is

anticipated to be buried and not visible when construction is completed. At the demarcation

point, the subsea transmission cable will exit the effluent pipe, transition to an underground cable

in a buried vault, and reenter the effluent pipe.

The underground transmission cable will continue within the effluent pipe eastward for

approximately 3 miles before reaching the shore station, located at the eastern boundary of the

proposed project. This boundary is contiguous with westernmost boundary of Douglas Electric

Cooperative’s existing transmission lines. The shore station will measure approximately 100 to
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200 square feet (about 10 to 20 square meters), which is comparable to the size of a typical

residential garage. After leaving the shore station, the transmission cable will interconnect with

the existing Douglas Electric Cooperative transmission line (Figure IS-1). The shore station is in

close proximity to the interconnection point.

Reedsport OPT Wave Park, LLC will own and maintain the terrestrial segment of the

transmission cable from the Demarcation Point to the Grid Interconnection. Douglas Electric

Cooperative will own and maintain the terrestrial segment of the transmission cable from the

Grid Interconnection at their existing power line. Douglas Electric Cooperative will own,

operate, and maintain the existing transmission line to BPA’s Gardiner Substation.

18 CFR §4.61(c)(1)(ix) The estimated cost of the project and 18 CFR §4.61(c)(1)(x) The

estimated capital costs and estimated annual operation and maintenance expense of each

proposed environmental measure.

This project will be the first time the PB150 PowerBuoy WECs will be deployed in a

commercial demonstration anywhere in the U.S. The purpose of this commercial demonstration

is to gather relevant operating, technical, and environmental data of an array configuration for

OPT’s PowerBuoy technology. This commercial demonstration is anticipated to address

stakeholder’s questions regarding the application of OPT’s technology towards large scale

commercial projects.

The estimated capital costs for this initial demonstration are not reflective of the capital costs for

the mature technology in high volume production. OPT believes that the capital costs at that

time will be competitive with traditional fossil fuel based generation. The estimated capital costs

for this project are in excess of $50,000,000. Reedsport OPT Wave Park, LLC and its parent

company, Ocean Power Technologies, Inc., are the only wave energy companies with the

capability of obtaining financing for a project of this size. The project finance plan is anticipated

to utilize a combination of third party equity and stakeholder funding, governmental cost share

funding from the U.S. Department of Energy, tax credits from the U.S. Treasury Department and

the state of Oregon, internal resources, and other resources available to OPT. It is not anticipated
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that the installation of the multi-buoy project will proceed prior to project financing being in

place.

Estimated cumulative PM&E measures for the first five years of the project are estimated at over

$3,000,000. It is estimated that the first two years of the project will experience the highest

expenses associated with the environmental studies. The estimates range from $1,000,000 to

$1,400,000 for this early period in the project.

18 CFR §4.61(c)(2) State the purposes of project (for example, use of power output).

There are two primary purposes of the Reedsport Project, as proposed in this license application:

■ Provide electrical power to Oregon consumers through a power purchase agreement with

the Pacific Northwest Generating Cooperative (PNGC) Power, a Portland, Oregon-based

electric power cooperative, and

■ Collect data from operation of the 10 PowerBuoys to support future (commercial)

expansion of the Reedsport Project and other wave energy projects in the U.S. and

worldwide using OPT’s PowerBuoy technology.

18 CFR §4.61(c)(3) An estimate of the cost to develop the license application; and

The estimated cost to develop the license application is in excess of $2,000,000.

18 CFR §4.61(c)(4) The on-peak and off-peak values of project power, and the basis for

estimating the values, for projects which are proposed to operate in a mode other than run-of-

river.

Reedsport OPT Wave Park, LLC plans to enter into a short-term power sale contract with PNGC

Power for sale of all the power generated by the project. The price of this power will be the

subject of negotiations between OPT and PNGC Power. It is anticipated that the price of power

will be based on the current price of power which PNGC Power is paying from other sources.
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OPT anticipates entering into another long-term power purchase contract with PNGC Power or a

third party for electricity generated by the project after the initial period.

Wave energy can be forecasted up to three days in advance, unlike wind energy. For the

purposes of this initial demonstration, OPT anticipates entering into a contract where a power

purchase rate will be set at a fixed rate, regardless of whether the power is generated on peak or

off peak.

18 CFR §4.61(c)(5) The estimated average annual increase or decrease in project generation,

and the estimated average annual increase or decrease of the value of project power due to a

change in project operations (i.e., minimum bypass flows, limiting reservoir fluctuations) for

an application for a new license;

Not applicable. The project represents an original license, and the proposed operations therefore

do not represent a change in operations.

18 CFR §4.61(c)(6) The remaining undepreciated net investment, or book value of the project;

The book value of the project is in excess of $50,000,000 as per the response to a preceding

question.

18 CFR §4.61(c)(7) The annual operation and maintenance expenses, including insurance,

and administrative and general costs;

Annual O&M expenses for this commercial demonstration are anticipated to be higher than for

the target O&M expenses for the mature technology in high production volumes. As this project

represents a “first of a kind” commercial demonstration of a PowerBuoy array, the objective of

the project is for the OPT to ascertain performance of the PB150 PowerBuoy equipment

compared with design and engineering specifications. OPT anticipates that operating expenses

will be approximately similar to an offshore wind renewable energy project for administrative,

operating, and technical expenses. Expenses for maintenance personnel are anticipated to be

comparable to similar work in allied industries. OPT asserts proprietary claims as to the
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projected maintenance costs for this project, given this first of a kind commercial demonstration

project.

OPT anticipates that the cost of insurance and safety requirements are likely to be incorporated

by the state of Oregon as conditions of the permits and licenses the OPT must receive to build

and operate the project. The estimated cost of environmental monitoring and enhancement

measures over the anticipated five-year environmental study period was provided in a preceding

question.

18 CFR §4.61(c)(8) A detailed single-line electrical diagram;

A single-line diagram showing the transfer of electricity from the project to the transmission grid

is shown on Figure A-8.

PNGC Power, a Portland, Oregon-based electric power cooperative serving 15 distribution

cooperatives with service territory in seven western states, is supporting OPT in the permitting

process and power transmission for the project. PNGC Power will work cooperatively with OPT

to pursue a power purchase agreement, under which PNGC Power would purchase the electrical

energy output of the 1.5 MW wave power park from OPT. Further, PNGC Power will provide

its expertise regarding grid interconnection and its experience in meeting the standards of the

Bonneville Power Administration, which operates much of the region's power system.

18 CFR §4.61(c)(9) A statement of measures taken or planned to ensure safe management,

operation, and maintenance of the project.

OPT currently plans to carry out the operations and maintenance (O&M) activities outlined in

Table A-2 below. This O&M plan will help ensure safe management, operation, and

maintenance of the project.
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FIGURE A-8

SINGLE-LINE DIAGRAM
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TABLE A-2

ANTICIPATED O&M ACTIVITIES FOR THE REEDSPORT PROJECT

Item Description Frequency
1 Continuous on-shore monitoring and operation Throughout the duration of the operation of the

Wave Park
2 Preventative maintenance/site inspection Monthly
3 Equipment inspections Annually unless otherwise specified in the

Settlement Agreement Study Plans.
4 Planned maintenance - retrieval, refurbishment,

redeployment
The first PowerBuoy may be retrieved after
two years. A five-year major service period is
anticipated for the other PowerBuoys deployed
at the site.

5 Unplanned maintenance - retrieval, refurbishment,
redeployment

As required, weather and other safety
conditions being considered.

6 Supporting documentation Reports produced after monthly inspection,
equipment inspections, and maintenance
records

7 Management and storage of spare parts As required for 4 and 5 above

The elements of the O&M plan are further discussed below and an O&M plan is included in

Appendix B.

■ Monitoring and Operation of the Facility - A Site Supervisor will be available at site on

short notice and monitoring operation of the system on a continuous basis via the system

control and data acquisition (SCADA) system. The Supervisor will be knowledgeable and

have the training necessary to perform all the routine operational and emergency

procedures. On those occasions, when the Supervisor cannot be available locally, a

substitute will be provided. Labor will be required for supervision, maintenance

assessment, component repair, on-site inspection, and monitoring. It is expected that there

will be a full-time site supervisor/plant manager and one assistant, with a part-time

technician during the summer planned maintenance period. The planned maintenance

would typically be carried out over the summer months to ensure maintenance occurs

during periods of optimal access conditions and minimizes impacts to power production.

During the initial operational period for the equipment, it is anticipated that servicing of

major components in situ would not be performed. The intent is that the device would be

uncoupled and taken to shore for significant maintenance during this initial period.

Thereafter, OPT anticipates that most major serving procedures may be done on station.
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■ Preventative Maintenance/Site Inspection - Monthly inspection of all aspects of the

PowerBuoy array visible from the sea surface to check connections, wear conditions, and

any other visual anomalies.

■ Underwater Inspection - Appropriate inspection techniques will be used to view

underwater components of the project, including looking for any accumulation of derelict

fishing gear on the array. This will be performed annually unless a shorter inspection

frequency is specified in the study plans.

■ Planned Maintenance - The first retrieval, refurbishment and replacement of individual

PowerBuoy is anticipated to be carried out after two years of operation, and every five

years thereafter. This initial servicing for the first PowerBuoy will be brought to shore to

remove biofouling, repaint the PowerBuoy, and inspect and replace any worn components

such as lid seals, hydraulic seals, bearing pads, etc. When a PowerBuoy is removed from

its mooring system for maintenance, the three mooring lines are then connected to each

other centrally and supported with an additional SSF which maintains tension on the

mooring system. There is no slack introduced into the mooring system.

■ Unplanned Maintenance - any unscheduled maintenance will be completed as necessary.

■ Management and Storage of Spare Parts - Spare parts will be provided as required for

the planned maintenance. Other spare parts will be available within OPT or from suppliers

for components which may require repair or replacement.

Although the PowerBuoy mooring system is designed to withstand severe weather, OPT has

nevertheless developed, in coordination with the USCG, OPRD, USFS, National Marine

Fisheries Service (NMFS), and U.S. Fish and Wildlife Service (USFWS), an emergency

response and recovery plan in the unlikely event of a PowerBuoy drifting or become detached

from its mooring lines. The plan is included as Appendix I of the APEA (Volume II). OPT will

be responsible for the costs associated with emergency response and recovery. Each PowerBuoy

will be equipped with a beacon and GPS unit to allow for monitoring of its location.

A Spill Prevention Control and Countermeasure Plan (SPCC) has been developed in accordance

with the U.S. Environmental Protection Agency’s (EPA) regulations at 40 C.F.R. 112 and is

included in Appendix F of the APEA (Volume II). This plan will ensure that measures and
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procedures are in place to respond in the unlikely event of a release of hydraulic fluid into the

navigable waters of the U.S. The plan is subject to periodic review and update in accordance

with these regulations. A current copy of the plan will be maintained onsite and provided to the

USCG and other agencies as per the applicable regulations.

The PowerBuoy transmission system is designed to prevent the risk of fault current entering the

ocean in the event of damage to the transmission cable or an internal malfunction in the

PowerBuoy or USP. Fault current protection from electrical leakage has been designed into the

PowerBuoy and transmission system. In the event of a fault, a computer-controlled fault

detection and circuit interruption system would cease exporting electricity from the PowerBuoy

or protective relays in the USP would cause the utility grade breakers to open and stop the flow

of electricity. Under these circumstances, the supervisory and fault protection relays are

designed to minimize fault current, power down the buoy, and electrically isolate the failed

component. Additionally, the PowerBuoy undersea cable would be armored to make it resistant

to damage from external sources.

To provide for navigational safety, OPT plans to receive a designation of the 10-PowerBuoy

array area by USCG and the Oregon Fish and Wildlife Commission as a Restricted Navigation

Area and a No Fishing Area. OPT proposes to develop a Marine Use/Public Information Plan in

consultation with the USCG, Oregon Department of Fish and Wildlife (ODFW), Oregon

Department of Land Conservation and Development (ODLCD), and other interested

stakeholders and agencies to implement and disseminate information about the benefits of wave

energy to the public, the designation of the project area as a restricted area, as well as address

aspects of the project design aimed at vessel safety.

USCG regulations, including NVICO2-07, require that the project have adequate lighting as aids

to navigation to minimize the potential of collisions. OPT will light the eight perimeter

PowerBuoys in the array and the inside two PowerBuoys will also have a flashing light of less

intensity, as requested by the USCG. The final lighting flash pattern will be developed in

consultation with stakeholders and the light manufacturer. The final flash pattern will aid in
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depth perception, visibility in a variety of seastates, and the ability to distinguish individual

PowerBuoys at the periphery and within the interior of the array.

With respect to concerns regarding attraction of seabirds to the lit PowerBuoys, the USFWS

recommends that OPT use a flash timing of equal to or greater than 4 seconds for each individual

light, OPT will file its Private Aids to Navigation (PATON) Application with the USCG to

adhere to this requirement. OPT has selected the Carmanah (www.solarmarinelights.com)

Model 702-GPS for the array. This navigation aid is a fully-integrated, solar LED 3-nautical-

mile (3.4 miles) marine light with Global Positioning Satellite (GPS) synchronization. One of

the benefits to this particular model is that the flash signal can be remotely set.
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Exhibit E

Environmental Report

18 CFR §4.61(d) Exhibit E, Environmental Report

OPT has prepared an APEA, which is included in Volume II.
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Exhibit F

General Design Drawings and Supporting Design
Report

18 CFR §4.41(g) Exhibit F consists of general design drawings of the principal project works

described under paragraph (b) of this section (Exhibit A) and supporting information used as

the basis of design. If the Exhibit F submitted with the application is preliminary in nature,

applicant must so state in the application. The drawings must conform to the specifications of

§4.39.

18 CFR §4.41(g)(1) The drawings must show all major project structures in sufficient detail to

provide a full understanding of the project, including:

18 CFR §4.41(g)(1)(i) Plans (overhead view);

18 CFR §4.41(g)(1)(ii) Elevations (front view);

18 CFR §4.41(g)(1)(iii) Profiles (side view); and

18 CFR §4.41(g)(1)(iv) Sections.

18 CFR §4.41(g)(2) The applicant may submit preliminary design drawings with the

application. The final Exhibit F may be submitted during or after the licensing process and

must show the precise plans and specifications for proposed structures. If the project is

licensed on the basis of preliminary designs, the applicant must submit a final Exhibit F for

Commission approval prior to commencement of any construction of the project.

The General Design Drawings show overall plan views, elevations, and sections of the principal

project works in sufficient detail to provide a full understanding of the proposed Reedsport

Project. OPT proposes to file final as-built drawings following installation of the project.

Table F-1 lists the General Design Drawings.



Exhibit F General Design Drawings and Supporting Design Report

F-2

TABLE F-1

GENERAL DESIGN DRAWINGS

Drawing Number Title
F-1 Plans and Sections, Reedsport Project
F-2 Plans and Sections, Reedsport Project

18 CFR §4.41(g)(3) Supporting Design Report. The applicant must furnish, at a minimum,

the following supporting information to demonstrate that existing and proposed structures are

safe and adequate to fulfill their stated functions and must submit such information in a

separate report at the time the application is filed. The report must include:

18 CFR §4.41(g)(3)(i) An assessment of the suitability of the site and the reservoir rim stability

based on geological and subsurface investigations, including investigations of soils and rock

borings and tests for the evaluation of all foundations and construction materials sufficient to

determine the location and type of dam structure suitable for the site;

18 CFR §4.41(g)(3)(ii) Copies of boring logs, geology reports and laboratory test reports;

18 CFR §4.41(g)(3)(iii) An identification of all borrow areas and quarry sites and an estimate

of required quantities of suitable construction material;

18 CFR §4.41(g)(3)(iv) Stability and stress analyses for all major structures and critical

abutment slopes under all probable loading conditions, including seismic and hydrostatic

forces induced by water loads up to the Probable Maximum Flood as appropriate; and

18 CFR §4.41(g)(3)(v) The bases for determination of seismic loading and the Spillway Design

Flood in sufficient detail to permit independent staff evaluation.

This regulation, which applies to conventional hydropower projects with water-retaining

structures, requires a significant amount of interpretation for the Reedsport Project—the primary

components of which are 10 floating PowerBuoys, USP, a subsea transmission cable, and a

terrestrial underground transmission cable connecting the PowerBuoys to an existing Douglas
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Electric Cooperative transmission power line. The information required to ensure that the

project is properly designed and securely anchored is included within specific sections of the

License Application and APEA as well as separate studies. The anchoring system being

considered for the project is primarily based on existing technology designed, tested, and proven

for other marine applications and does not involve the same level of site-specific project design

that is typical of traditional hydropower projects. A description of the project design criteria is

included in Exhibit A, and these additional supporting documents are included as appendices to

the APEA:

■ Marine Geophysical Survey Report (APEA Appendix D)

■ Operations and Maintenance Plan (APEA Appendix B)

■ Emergency Response and Recovery Plan (APEA Appendix I)

OPT will provide design specifications to FERC for review and approval before beginning

construction.

18 CFR §4.41(g)(4) The applicant must submit two copies of the supporting design report

described in paragraph (g)(3) of this section at the time preliminary and final design drawings

are submitted to the Commission for review. If the report contains preliminary drawings, it

must be designated a “Preliminary Supporting Design Report.”

As indicated above, OPT does not believe that a stand-alone Exhibit F Supporting Design

Report, which is typically associated with extensive structures design and safety issues, is

applicable for the proposed hydrokinetic project.
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Exhibit G

Project Map

18 CFR §4.41(h) Exhibit G is a map of the project that must conform to the specifications of

§4.39. In addition, to the other components of Exhibit G, the Applicant must provide the

project boundary data in a geo-referenced electronic format - such as ArcView shape files,

GeoMedia files, MapInfo files, or any similar format. The electronic boundary data must be

positionally accurate to ± 40 feet, in order to comply with the National Map Accuracy

Standards for maps at a 1:24,000 scale (the scale of USGS quadrangle maps). The electronic

exhibit G data must include a text file describing the map projection used (i.e., UTM, State

Plane, Decimal Degrees, etc.), the map datum (i.e., feet, meters, miles, etc.). Three sets of the

maps must be submitted on compact disk or other appropriate electronic media. If more than

one sheet is used for the paper maps, the sheets must be numbered consecutively, and each

sheet must bear a small insert sketch showing the entire project and indicate that portion of

the project depicted on that sheet. Each sheet must contain a minimum of three known

reference points. The latitude and longitude coordinates, or state plane coordinates, of each

reference point must be shown. If at any time after the application is filed there is any change

in the project boundary, the applicant must submit, within 90 days following the completion of

project construction, a final exhibit G showing the extent of such changes. The map must

show:

18 CFR §4.41(h)(1) Location of the project and principal features. The map must show the

location of the project as a whole with reference to the affected stream or other body of water

and, if possible, to a nearby town or any other permanent monuments or objects, such as

roads, transmission lines or other structures, that can be noted on the map and recognized in

the field. The map must also show the relative locations and physical interrelationships of the

principal project works and other features described under paragraph (b) of this section

(Exhibit A).

18 CFR §4.41(h)(2) Project boundary. The map must show a project boundary enclosing all

project works and other features described under paragraph (b) of this section (Exhibit A) that

are to be licensed. If accurate survey information is not available at the time the application is
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filed, the applicant must so state, and a tentative boundary may be submitted. The boundary

must enclose only those lands necessary for operation and maintenance of the project and for

other project purposes, such as recreation, shoreline control, or protection of environmental

resources (see paragraph (f) of this section (Exhibit E)). Existing residential, commercial, or

other structures may be included within the boundary only to the extent that underlying lands

are needed for project purposes (e.g., for flowage, public recreation, shoreline control, or

protection of environmental resources). If the boundary is on land covered by a public survey,

ties must be shown on the map at sufficient points to permit accurate platting of the position of

the boundary relative to the lines of the public land survey. If the lands are not covered by a

public land survey, the best available legal description of the position of the boundary must be

provided, including distances and directions from fixed monuments or physical features. The

boundary must be described as follows:

(i) Impoundments.

(A) The boundary around a project impoundment must be described by one

of the following:

(1) Contour lines, including the contour elevation (preferred

method);

(2) Specified courses and distances (metes and bounds);

(3) If the project lands are covered by a public land survey, lines

upon or parallel to the lines of the survey; or

(4) Any combination of the above methods.

(B) The boundary must be located no more than 200 feet (horizontal

measurement) from the exterior margin of the reservoir, defined by the normal

maximum surface elevation, except where deviations may be necessary in describing

the boundary according to the above methods or where additional lands are necessary

for project purposes, such as public recreation, shoreline control, or protection of

environmental resources.

(ii) Continuous features. The boundary around linear (“continuous”) project

features such as access roads, transmission lines, and conduits may be described by

specified distances from center lines or offset lines of survey. The width of such
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corridors must not exceed 200 feet unless good cause is shown for a greater width.

Several sections of a continuous feature may be shown on a single sheet with

information showing the sequence of contiguous sections.

(iii) Noncontinuous features.

(A) The boundary around noncontinuous project works such as dams,

spillways, and powerhouses must be described by one of the following:

(1) Contour lines;

(2) Specified courses and distances;

(3) If the project lands are covered by a public land survey, lines

upon or parallel to the lines of the survey; or

(4) Any combination of the above methods.

(B) The boundary must enclose only those lands that are necessary for safe

and efficient operation and maintenance of the project or for other specified project

purposes, such as public recreation or protection of environmental resources.

18 CFR §4.41(h)(3) Federal lands. Any public lands and reservations of the United States

(“Federal lands”) [see 16 U.S.C. 795(1) and (2)] that are within the project boundary, such as

lands administered by the U.S. Forest Service, Bureau of Land Management, or National

Park Service, or Indian tribal lands, and the boundaries of those Federal lands, must be

identified as such on the map by:

(i) Legal subdivisions of a public land survey of the affected area (a protraction of

identified township and section lines is sufficient for this purpose); and

(ii) The Federal agency, identified by symbol or legend, that maintains or manages

each identified subdivision of the public land survey within the project boundary; or

(iii) In the absence of a public land survey, the location of the Federal lands

according to the distances and directions from fixed monuments or physical features.

When a Federal survey monument or a Federal bench mark will be destroyed or

rendered unusable by the construction of project works, at least two permanent,

marked witness monuments or bench marks must be established at accessible points.

The maps show the location (and elevation, for bench marks) of the survey monument
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or bench mark which will be destroyed or rendered unusable, as well as of the witness

monuments or bench marks. Connecting courses and distances from the witness

monuments or bench marks to the original must also be shown.

(iv) The project location must include the most current information pertaining to

affected Federal lands as described under §4.81(b)(5).

18 CFR §4.41(h)(4) Non-Federal lands. For those lands within the project boundary not

identified under paragraph (h)(3) of this section, the map must identify by legal subdivision:

(i) Lands owned in fee by the applicant and lands that the applicant plans to

acquire in fee; and

(ii) Lands over which the applicant has acquired or plans to acquire rights to

occupancy and use other than fee title, including rights acquired or to be acquired by

easement or lease.

This exhibit contains a preliminary map of the study area under consideration for the Reedsport

Project. The transmission cable is currently proposed to be constructed as follows:

■ trenched to a minimum depth of 3 to 6 feet along the ocean floor between the PowerBuoy

array and the existing outfall pipe located about a half mile from shore;

■ run through the outfall pipe to a point inland of the sand dunes;

■ underground within an existing effluent pipe easement; and

■ continuing underground approximately 3 miles within the existing effluent pipe easement

to a Douglas Electric Cooperative power line.
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Introduction

Reedsport OPT Wave Park, LLC (OPT) is filing this Applicant Prepared Environmental

Assessment (APEA) with the Federal Energy Regulatory Commission (FERC or the

Commission) as part of an application for an original license for the Reedsport OPT Wave Park

(Reedsport Project), FERC Project No. 12713. The sections of this APEA have been prepared,

pursuant to the requirements of FERC’s regulations at 18 CFR §4.38 and §4.61, to describe

project area environmental resources and potential project-related effects and to discuss

approaches and measures to address those effects. OPT has worked collaboratively with

stakeholders to develop the License Application and this APEA. OPT has also worked in

parallel with stakeholders and is in the process of completing a Settlement Agreement with

stakeholders1. The purpose of the Settlement Agreement is for resolving issues that have or

could have been raised by parties in connection with a FERC order issuing a License for

construction and operation of the project and agreeing to use an adaptive management process.

The proposed action is FERC’s issuance of a 35-year license for installation of nine PB150

PowerBuoy® Wave Energy Converters (WECs), for a total of 10 PowerBuoy units with

individual capacities of 150 kilowatt (kW) and a maximum output of 1.5 megawatts (MW),

expected to generate up to 4,140 megawatt-hours (MWh) annually. PowerBuoys transform the

kinetic energy of ocean swells into clean, renewable electricity. The 10-PowerBuoy wave park

represents Phase II of OPT’s proposed three-phased development approach, with information

from the prior phase used to shape OPT’s development of subsequent phases2.

The 10 PowerBuoys will provide power to the Pacific Northwest electric Grid. Installation of

the additional nine PowerBuoys, and operation and associated monitoring and study of all 10

PowerBuoys is the subject of the proposed FERC licensing action evaluated in this APEA.

OPT’s primary purpose in operating these 10 PowerBuoys, in addition to generating electricity,

is to collect sufficient data to support evaluation of additional commercial-scale arrays, including

1 OPT, in consultation with stakeholders, is finalizing the Settlement Agreement and its attachments. OPT
anticipates completing these discussions with stakeholders in the near future and expects to file the Settlement
Agreement with the Commission within four to six weeks of the filing of this Application.

2 Phase I is a single PowerBuoy, which OPT will deploy prior to the installation of the array. The single
PowerBuoy will not be connected to the electrical grid, and thus does not require a FERC license.
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the potential future expansion of the project3 to 50 MW, which is the site generating capacity

OPT applied for in its July 14, 2006 Preliminary Permit Application to FERC for the project.

OPT and stakeholders propose that the FERC license be consistent with a Settlement Agreement

being collaboratively developed by OPT, the National Marine Fisheries Service (NMFS) and

U.S. Fish and Wildlife Service (USFWS) (together, the “Services”), Oregon Department of Fish

and Wildlife (ODFW), and other federal, state, and local Non-Governmental Organizations

(NGOs) and interests. In addition to including measures to protect, mitigate and enhance

resources that may be affected by the project, the proposed action includes a robust monitoring

and study plans and a conservative, adaptive process that the parties will use to identify and

respond to any concerns raised during deployment of the nine PowerBuoys and operation of the

10-PowerBuoy array.

This APEA was developed as a result of the combined efforts of many stakeholders with diverse

interests in the project and in the natural resources of the project area. OPT’s overall goal in this

process has been to engage a broad spectrum of stakeholders in order to make well-informed

decisions about the management alternatives for the project. OPT has met with numerous

people, representing many organizations, in Resource Subgroup meetings, public forums, and in

individual consultations during the formal consultation to date related to licensing, OPT

acknowledges and sincerely appreciates the input and assistance it has received from these many

participants in this process in designing studies of affected natural resource and developing

proposed measures to address project effects.

The Reedsport Project Licensing Consultation Process

The Reedsport Project supports the initiatives of the state of Oregon to become a leader in wave

energy and encourage the generation of renewable energy as well as the national effort to reduce

our dependence on fossil fuels. In recognition, the project was designated by Governor Ted

3 In Phase III, OPT may apply to FERC to amend the 10-PowerBuoy license to allow expansion of the project to
up to 50 MW. If OPT pursues Phase III expansion, FERC’s license amendment would trigger additional
environmental reviews, including Endangered Species Act (ESA) section 7 consultation. However, at this time
it is not known whether OPT will pursue expansion; how and whether it proceeds will depend on the results of
studies and monitoring and the input of stakeholders and other factors.
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Kulongoski as an Oregon Solutions project to enhance stakeholder involvement and the state and

federal regulatory process.

The role of Oregon Solutions was to seek the signing of the Declaration of Cooperation among

the stakeholders. The Declaration of Cooperation was signed by 16 project stakeholders, and

was included in the Preliminary Application Document (PAD) that was filed with the

Commission on July 2, 2007. The Declaration of Cooperation embodies a discussion of issues as

well as the parties’ agreement to participate in the FERC process. In the context of the

Reedsport Project, the parties discussed how best to approach the development of study plans

and the license application. The Oregon Solutions process helped drive a consensus among

stakeholders on the optimal approach to the licensing process.

OPT, with stakeholder support, has chosen to comply with FERC’s requirements for consultation

by following FERC’s traditional three-stage consultation process. This process consists of

preparing and issuing a Notice of Intent (NOI), a PAD, a Draft License Application for

stakeholder review, and then a final application filed with FERC. OPT has worked cooperatively

and closely with local, state, and federal resource agencies as well as other parties with a direct

interest in the project. OPT continued this cooperation by expanding the three-stage consultation

process beyond what is required under the traditional FERC process.

OPT, with stakeholder support, designed and proposed a licensing consultation process where

resource issues were identified early and study approaches were collectively developed. OPT’s

continuing goal for the consultation process has been to work cooperatively with stakeholders

throughout the licensing process. The consultation process provided interested parties numerous

opportunities to express their concerns and interests, as well as a forum to participate in

meaningful dialogue.

OPT began consulting informally with Reedsport Project stakeholders beginning in the summer

of 2006. OPT submitted a PAD and NOI on July 2, 2007, and FERC issued its notice of

commencement for the proceeding on August 30, 2007. A Draft License Application, including

a Preliminary Draft Environmental Assessment (PDEA), was distributed to stakeholders for their
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review and comment on July 8, 2008. The licensing milestones achieved to date are presented in

Table I-1. Additional discussion regarding meetings is provided in Section 4.A. Any individual

or group, state or federal agency, or tribe, with an interest in the future operations of the

Reedsport Project has been welcome to participate in the licensing process.

TABLE I-1

REEDSPORT PROJECT LICENSING MILESTONES

Date Meeting Title/Agenda Topic
July 14, 2006 OPT Submits to FERC Application for a Preliminary Permit
July 28, 2006 FERC Accepts Application for Filing
February 16, 2007 FERC Issues Preliminary Permit
July 2, 2007 OPT Submits NOI/PAD and Request to Use TLP
August 30, 2007 FERC Issues Notice of Commencement and Approves Use of TLP
October 4, 2007 OPT Holds Joint Public Meeting
July 8, 2008 OPT Submits to Stakeholders Draft License Application, Including a PDEA

Resource Subgroup Structure

The informal consultation that was initiated in the Oregon Solutions process that was

transformed into formal consultation and development of the PAD, formed the basis for

discussion with stakeholders regarding specific measures that would be required to address

relevant issues and to reach a settlement agreement. As part of the enhanced traditional licensing

process that OPT implemented, OPT convened regular resource subcommittee meetings of four

technical subgroups, each focused on identifying resource issues, quantifying potential effects,

exploring options for resolution or mitigation, and developing detailed study plans when

information was required in order to evaluate potential project effects.

The work of the subgroups was technical in nature, involving OPT resource experts, agency

representatives, special interest groups, and members of the public. The four subgroups were

organized according to the following resource disciplines:

■ Aquatic Species;

■ Recreation and Safety;

■ Terrestrial/Cultural Resources; and

■ Crabbing and Fishing.
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In 2007 and 2008, the technical subgroups collectively have met or held conference calls on over

45 occasions (details provided in Section 4.A below). During these meetings, issues and

potential project effects associated with the project were identified and discussed. OPT

developed study plans for those potential effects where sufficient information was lacking to

support discussion in the license application. OPT submitted initial and subsequent drafts of the

study plans to the Aquatic Species Subgroup for their review in fall 2007, January 2008, and

with the draft FERC license application and PDEA in July 2008. The study plans have been

prepared taking into consideration the comments raised by stakeholders. OPT also developed

other plans including a Spill Prevention Control and Countermeasure (SPCC) Plan and an

Emergency Response/Recovery Plan as part of subgroup discussions.

Consultation on Proposed Resource Enhancement Measures, Settlement Process, and

Adaptive Management

As indicated above, on July 8, 2008 OPT distributed a draft FERC license application and a

PDEA to regulatory agencies and interested stakeholders for their review and comment. These

documents incorporated proposed mitigation and enhancement measures as well as draft study

plans developed with federal and state fish and wildlife agencies and non-governmental

organizations through the enhanced traditional licensing process implemented by OPT. This

process also supported the development of a Settlement Agreement between the parties to

manage the development and operation of the project in an adaptive manner. OPT subsequently

worked with regulatory agencies and stakeholders to respond to comments on the draft license

application and PDEA, and to incorporate revised versions of the study plans and adaptive

management process developed with settlement parties. The Settlement Agreement, which was

initiated in July 2007, is currently being finalized by OPT, in consultation with stakeholders.

OPT anticipates completing these discussions with stakeholders in the near future and expects to

file the Settlement Agreement with the Commission within four to six weeks of the filing of this

Application.
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As part of the Settlement Agreement, OPT and the other settlement parties, including federal and

state resource agencies, will agree to participate in an ongoing Adaptive Management Process

(AMP) designed to manage construction and operation of the project in a collective and adaptive

manner to avoid or minimize impacts to aquatic resources, water quality, recreation, public

safety, crabbing and fishing, terrestrial resources, and cultural resources. Specifically, the

Settlement Agreement created four Implementation Committees, most notably the Aquatic

Resources and Water Quality Committee, charged with overseeing and evaluating results of

monitoring and studies described above. These results will be used in combination with an

understanding of the ecosystem and information from other relevant sources to manage or

change aspects of the project operation, as necessary, to avoid or minimize unexpected or

undesirable impacts on resources. The AMP allows for immediate action where necessary to

address a critical adverse effect of the project should that occur. In addition, the parties will

meet every five years to discuss whether changes to the process are appropriate. For a more

detailed description of the adaptive management process, including a discussion of

Implementation Committee decision making process, meetings, and dispute resolution, see

Exhibit B Volume IV.

Organization of APEA

The remainder of this APEA of OPT’s License Application for the Reedsport Project is

organized into the following sections:

■ Purpose of Action and Need for Power;

■ Proposed Action and Alternative;

■ Consultation and Compliance;

■ Environmental Analysis;

■ Developmental Analysis;

■ Comprehensive Development and Recommended Alternative;

■ Fish and Wildlife Recommendations;

■ Consistency with Comprehensive Plans;

■ Finding of No Significant Impact;
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■ Literature Cited; and

■ Distribution List.

Supplemental material is presented in appendices to this APEA.

Project Overview

The project consists of marine and terrestrial components. The marine portion of the project will

be located in the Pacific Ocean approximately 2.5 nautical miles off the coast of Douglas

County, Oregon. The project boundary will encompass an area of 0.25 square miles (800 by

800 meters) where the water depth is approximately 165 to 225 feet (50 to 69 meters). However,

the actual footprint of the constructed array is expected to be only about 1,000 by 1,300 feet (300

by 400 meters) or approximately 30 acres (0.12 square kilometers). The PowerBuoy array will

be deployed in the northwest corner of the project area where depths range from approximately

204 to 225 feet (62 to 69 meters). The land-based portion of the project will occur entirely in the

unincorporated town of Gardiner, and a portion of the underground transmission cable will be

located within an existing easement that traverses the Oregon Dunes National Recreation Area,

which is administered by Siuslaw National Forest.

As stated above, the proposed action would consist of the deployment of nine PB150

PowerBuoys and operation of the 10-PowerBuoy array. The PowerBuoy array proposed by OPT

will have a maximum output of 1.5 MW and is expected to generate up to 4,140 MWh annually

of renewable, non-greenhouse gas emitting, ocean energy—enough to power approximately 311

typical coastal houses. This estimate is based on an annual electric residential consumption of

13,310 kilowatt-hours (kWh) per single family house in the Douglas Electric Cooperative area

served by the project. The homes in this service territory utilize electric heat during the winter

which is the peak power generating period for wave energy on the Oregon Coast.

Each PowerBuoy will be moored with three anchor lines arranged symmetrically around each

PowerBuoy and attached to steel-reinforced concrete anchors that will partially settle into the

seabed. The mooring system is based on proven engineering techniques that are commonly
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utilized in the oil and gas industry for designing the mooring systems of floating platforms. The

PowerBuoys will be connected electrically in parallel to an Underwater Substation Pod (USP)

which collects and transmits the power to an underwater power cable connected to the Pacific

Northwest electrical grid. The generated power will be transmitted to shore first via an

13.8 kilovolt (kV) armored subsea transmission cable, which will be trenched in the seabed to a

depth of 3 to 6 feet until it enters the underwater outlet of an existing effluent discharge pipe

located about 0.5 statute miles from shore. From shore, the subsea transmission cable will

continue within the effluent pipe to the demarcation point, located at the turn-around of Sparrow

Park Road, just inland of the sand dunes. At the demarcation point, the subsea transmission

cable will exit the effluent pipe, transition from a double armored submarine cable to an

underground transmission cable within a buried vault, and re-enter the effluent pipe. The

underground transmission cable will continue for approximately 3 miles within the effluent pipe

and connect to the existing Douglas Electric Cooperative transmission line.

OPT proposes to construct and operate the project as described above and to implement the

following environmental protection, mitigation, and enhancement (PM&E) measures.

■ Implement SPCC Plan

■ Equip PowerBuoys with materials to prevent pinniped haul-out

■ Conduct Cetacean Study

■ Conduct Pinniped Study

■ Conduct Fish and Invertebrates Study

■ Conduct Electromagnetic Field Study

■ Conduct Offshore Avian Use Study

■ Conduct Wave, Current and Transport Study

■ Implement Emergency Response and Recovery Plan

■ Implement Crabbing and Fishing Protection Plan

■ Implement Marine Use/Public Information Plan

■ Light PowerBuoys in accordance with U.S. Coast Guard (USCG) regulations with

consideration for protection for offshore birds and recreational and commercial fishing

vessels
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■ Install transmission cable through existing effluent discharge pipe to eliminate effects of

crossing nearshore, intertidal, and dune habitat

■ Bury subsea transmission cable to minimize hazards to navigation and fishing

■ Install the terrestrial portion of transmission cable within the existing effluent pipe

easement within the bed of the access road to minimize potential visual, cultural, and

environmental effects

■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid

potential vessel strike

■ Conduct a Visual Assessment Review

■ Implement an Interpretive and Education Plan (including design and installation of

interpretive displays on shore)

This APEA analyzes the effects of the development and operation of the project, as well as

alternatives including a “no-action” alternative. This analysis was done in consultation with

resource agencies and other stakeholders. Under the proposed action, OPT will construct the

proposed project, taking a number of steps to minimize potential effects of project construction

and operation. Because the proposed Reedsport Project is among the first of its kind in the U.S.

and the world and employs a technology that may continue to be refined for the project site, there

is some uncertainty regarding potential and probable effects of the project on aquatic life and the

surrounding environment. The adaptive management process proposed by OPT for this license

addresses these issues by providing for post-license studies and stakeholder consultation to

evaluate and address, as needed, project effects.

With the understanding that no commercial wave energy projects have been built in the U.S. and

that some potential effects are unknown, as outlined in this document, OPT anticipates that

constructing and operating the Reedsport Project, with the measures proposed in this license

application, would result in minor, localized effects to benthic habitat and biota; minor

reductions in the area available for commercial and recreational fishing; crab pots drifted into the

array; and minor, local, and short-term disturbance to marine organisms and navigational traffic

during construction and maintenance. Given the length of the license (35 years), the newness of

such a project, and considering its scope and scale, licensing participants have expressed concern
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about potential effects of the project on marine mammals, fish, invertebrates, the local marine

food web, birds, ocean waves, currents and sediment transport. OPT has collaboratively

developed and will implement the AMP to conduct post-deployment studies of these resources

for varying lengths of time to obtain data and observations to evaluate these potential effects.

The results from the proposed studies will be incorporated into the AMP which will determine

the need for additional studies or changes to the proposed studies. The AMP is a key component

of the proposed action because of the long-term (35 years) implications of such an action on the

marine resources that may be affected and which have not been studied before under these in-

ocean conditions. OPT’s proposed action includes adequate environmental protection measures

and post-license studying and monitoring requirements which will be implemented within the

adaptive management framework to minimize and evaluate potential effects in the near term.

OPT has demonstrated a willingness to work with resource agencies and stakeholders to evaluate

potential resource effects and to refine the project design and installation methods using adaptive

management to minimize disruptions to local ocean use and habitat.

Based on the analysis in this document, OPT recommends FERC issuing a license for the

Reedsport Project as proposed. OPT concludes that issuing an Original License for the

Reedsport Project, with the environmental measures proposed, would not be a major federal

action significantly affecting the quality of the human or ocean environment. Furthermore, this

project is consistent with the Energy Policy Act of 2005, the President’s renewable energy

agenda, and state of Oregon’s Sustainability Act of 2001 in that it promotes the development of

cleaner and more productive use of domestic energy sources as well as the diversification in

energy supplies through greater use of alternative and renewable fuels. In addition, the project

supports the initiatives of the state of Oregon to become a national and global leader in wave

energy and renewable energy generation. Oregon has initiated numerous cross-sector programs

to support the development of projects like the Reedsport Project, including a Renewable

Portfolio Standard and the Oregon Innovation Council’s Oregon Wave Energy Trust. In

announcing his designation of the Reedsport Project as part of the “Oregon Solutions” program,

Governor Ted Kulongoski stated that “Oregon’s investment in energy security will mean a

healthier environment, a more reliable supply of home-grown energy, and good jobs for our

state.” Issuing an original license for the Reedsport Project will further the development of new
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ocean energy technologies and promoted increased domestic energy production from a clean,

renewable source.
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Section 1

Application

OPT is filing with FERC this APEA as part of an application for an Original License for the

Reedsport OPT Wave Park (Reedsport Project), FERC Project No. 12713. OPT and

stakeholders have worked to develop a Settlement Agreement for the Reedsport Project. OPT, in

consultation with stakeholders, is finalizing the Settlement Agreement and its attachments. OPT

anticipates completing these discussions with stakeholders in the near future and expects to file

the Settlement Agreement with the Commission within four to six weeks of the filing of this

Application. The draft Settlement Agreement Appendices and Exhibits are included

inVolume IV.

The proposed action is FERC’s issuance of a 35-year license for installation of nine PB150

PowerBuoy® WECs, for a total of 10 PowerBuoy units with individual capacities of 150 kW.

The PowerBuoy WECs transform the kinetic energy of ocean swells into clean, renewable

electricity. The 10-PowerBuoy wave park represents Phase II of OPT’s proposed three-phased

development approach, with information from the prior phase used to shape OPT’s development

of subsequent phases4. The PowerBuoys will be deployed approximately 2.5 nautical miles off

the coast of Gardiner in Douglas County, Oregon. OPT anticipates a maximum footprint of the

PowerBuoy array area of about 1,000 by 1,300 feet (300 by 400 meters) or approximately 30

acres (0.12 square kilometers), within the project area measuring 0.25 square miles (800 by 800

meters)5 (Figure 1-1). The proposed underground terrestrial transmission cable will be located

within an existing effluent discharge pipe, which is within an existing easement that traverses the

Oregon Dunes National Recreation Area (administered by Siuslaw National Forest). The project

would have a maximum output of 1.5 MW and would generate up to 4,140 MWh annually.

4 Phase I is a single PowerBuoy, which OPT will deploy prior to the installation of the array. The single
PowerBuoy will not be connected to the electrical grid, and thus does not require a FERC license.

5 The project area for the PowerBuoy array (0.25 square miles) is larger than the eventual PowerBuoy array
footprint (0.05 square miles [30 acres]) in order to allow OPT sufficient area to fine tune the deployment
location, given on-site conditions experienced during deployment

.
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FIGURE 1-1

PROJECT LOCATION MAP
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Section 2

Purpose of Action and Need for Power

A. Purpose of Action

The Commission will decide whether to issue a license to OPT to construct, operate, and

maintain the Reedsport Project and what conditions should be placed in any license issued.

Issuing a license for the project would allow OPT to generate electricity at the project for the

term of the license, making renewable electric power from ocean waves available to customers

served by Douglas Electric Cooperative, the Pacific Northwest Generating Cooperative, and

others in the Pacific Northwest Grid.

This APEA assesses the environmental effects associated with construction, installation,

operation, and potential decommissioning of the proposed project and the effects of project

alternatives. Issues addressed in this APEA include project effects on geological; water; marine

and terrestrial life; recreational, land, and marine use; cultural; aesthetic; and socioeconomic

resources.

In deciding whether to issue a License for the proposed hydroelectric project, the Commission

must determine that the project will be best adapted to a comprehensive plan for improving or

developing the waterway, in this case a part of the Oregon Territorial Sea. In addition to the

power and developmental purposes for which licenses are issued, the Commission must give

equal consideration to the purposes of energy conservation; the protection, mitigation of damage

to, and enhancement of fish and wildlife habitat; the protection of ocean-based opportunities for

recreation, navigation, and commercial fishing; and the preservation of other aspects of

environmental quality.

B. Need for Power

The 10-PowerBuoy array proposed by OPT will have a maximum output of 1.5 MW and are

expected to generate up to 4,140 MWh annually of clean, renewable, ocean energy—enough to

power approximately 311 typical coastal houses. The estimated capacity factor for the project is
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35 percent, and the estimated availability is 90 percent—both comparable to a modern wind

turbine sighted in a Class V wind site.

OPT is pursuing a power purchase agreement with Pacific Northwest Generating Cooperative

(PNGC Power), a Portland, Oregon-based electric power cooperative serving 15 distribution

cooperatives with service territory in seven western states. PNGC Power will provide expertise

regarding grid interconnection and its experience in meeting the standards of the Bonneville

Power Administration (BPA), which operates much of the region’s power system. The Douglas

Electric Cooperative is responsible for transmission and distribution within the immediate

vicinity of the Reedsport Project and is also planned to purchase power generated by the project

to distribute to its customers. PNGC Power is currently participating in an integrated resource

planning process with BPA. PNGC does not expect BPA’s current generating assets to meet

PNGC Power’s future requirements with existing Federal hydroelectric generation. Therefore,

PNGC Power expects to need to acquire additional capacity to meet the load growth of its

member systems (PNGC Power 2007).

The Reedsport Project falls within the Pacific Northwest regional planning area, as defined by

the 1980 Northwest Power Act. Under the Northwest Power Act, the Northwest Power and

Conservation Council (NPCC) develops 20-year electric power plans to guarantee adequate and

reliable energy at the lowest economic and environmental cost to the Northwest. The mid-range

forecast of the Council’s Fifth Power Plan predicted modest growth (approximately 1.5 percent

or 330 MW per year) in electricity demand in the region over the next 20 years. The Council’s

Fifth Power Plan did not include wave power projects in its generating resource portfolio

analysis, on the grounds that wave-power-conversion technology was not yet commercially

available. The Fifth Power Plan does, however, encourage efforts to assess wave energy

resources and development of technologies to convert wave energy to electricity (Northwest

Power and Conservation Council 2005). It should also be noted that BPA has initiatives aimed

at identifying additional renewable energy resources as well as energy storage solutions for

existing renewable assets providing power to the BPA transmission grid.
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The Reedsport Project supports the initiatives of the state of Oregon to become a national and

global leader in wave energy and renewable energy generation. Oregon has initiated numerous

cross-sector programs to support the development of projects like the Reedsport Wave Park,

including a Renewable Portfolio Standard and the Oregon Innovation Council’s Oregon Wave

Energy Trust. The Reedsport Project was designated by Governor Ted Kulongoski as an

“Oregon Solutions” project. The National Policy Consensus Center at Portland State

University’s Oregon Solutions program, which grew out of the state of Oregon’s Sustainability

Act of 2001, has been integral to stakeholder consultation.
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Section 3

Proposed Action and Alternative

A. Proposed Action

1. Project Facilities

The marine-based structures in the project include nine additional PB150 PowerBuoys and

associated moorings, a USP, and a subsea transmission cable and operation of a 10-PowerBuoy

array providing electricity to the Pacific Northwest electricity grid. Land-based structures

include an underground transmission cable and a shore station.

The marine portion of the project is proposed to be located within state waters approximately

2.5 nautical miles from shore. The project boundary of the PowerBuoy array area will

encompass an area of 0.25 square miles (800 by 800 meters) where the water depth is

approximately 165 to 225 feet (50 to 69 meters). However, the actual footprint of the

constructed array is expected to be only about 1,000 by 1,300 feet (300 by 400 meters) or

approximately 30 acres (0.12 square kilometers) and will be deployed in the northwest corner of

the project area, where depths range from approximately 204 to 225 feet (62 to 69 meters). The

subsea transmission cable will be connected to the array and will follow an easterly course about

3 statute miles to the outlet of an existing effluent discharge pipe that is located approximately

0.5 statute miles from shore.

The land-based portion of the project will occur entirely in the unincorporated town of Gardiner,

including an underground transmission cable that terminates at a Douglas Electric Cooperative

transmission line, and represents a total distance of approximately 3 miles. The entire

underground terrestrial transmission cable will follow a route consisting of the existing

easements for the effluent discharge pipe and an existing roadway. The terrestrial portion of the

project will include a shore station, a small (100- to 200-square-foot) building located

approximately 3 miles inland and in close proximity to the Douglas Electric Cooperative

interconnection.



Section 3 Proposed Action and Alternative

3-2

a. PB150 PowerBuoy Wave Energy Converters

The Reedsport Project will utilize Ocean Power Technologies, Inc.’s (OPT, Inc.) PB150

PowerBuoy WEC (Figure 3.A.1-1) to transform the kinetic energy of ocean swells into clean,

renewable electricity. The PowerBuoy is designed with a simple yet rugged steel construction

that allows it to generate electricity from the rising and falling of ocean waves. OPT, Inc.

PowerBuoys represent an ocean tested technology successfully implemented for projects

consisting of single PowerBuoys in both the Atlantic and Pacific Oceans. The Reedsport Project

will utilize OPT, Inc.’s PowerBuoy technology that is currently being tested as part of the New

Jersey Board of Public Utilities’ Renewable Energy and Economic Development Program. The

New Jersey PowerBuoy was installed in October 2005 and is currently undergoing extensive

testing and evaluation. This test buoy in New Jersey follows extensive ocean trials that began in

1997 to demonstrate the concept of using a floating buoy to capture wave energy and to convert

it into electricity.

OPT, Inc. is under contract for the installation of a 1.25 MW wave farm off the northern coast of

Spain. The project is a joint venture with the Spanish utility Iberdrola SA. OPT, Inc. has also

been selected for a 2 to 5 MW demonstration plant as a joint venture with Total, the French oil

company and a 5 MW demonstration program as part of the United Kingdom Wave Hub

program. Both of these programs are expected to result in pilot programs, which will

demonstrate the PowerBuoy technology internationally.

OPT, Inc. deployed a single PowerBuoy in waters off the Marine Corps Base Hawaii at Kaneohe

Bay on the island of Oahu in 2004, and has replaced it with newer generation PowerBuoys twice,

most recently in November 2008. This Navy funded project is aimed at testing the PowerBuoy

as a means to improve the security of the Navy’s domestic and international bases (of which

there are more than 200) by reducing their dependence on imported fuel oil. The project

included a rigorous environmental assessment (EA), which resulted in a Finding of No

Significant Impact (FONSI) for the deployment of up to six PowerBuoys.
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FIGURE 3.A.1-1

OPT, INC. PB150 POWERBUOY WAVE ENERGY CONVERTER

Dimensions in feet.

Ballast tanks

Enclosed hydraulic fluid
Ballast tanks

Float

Steel TrussProvision for an
access point
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The proposed project consists of an additional nine PowerBuoys, a USP, a subsea transmission

cable, a shore station, and a new underground terrestrial transmission cable to connect to the

existing power system. The existing single PowerBuoy will be interconnected with this

additional equipment to form one fully-integrated, contiguous project. The 10-PowerBuoy

project will have a maximum output of 1.5 MW and provide the power to the electrical grid

system. Plan and profile views of the 10-PowerBuoy array are shown in Figures 3.A.1-2 and

3.A.1-3. Specifications of the project are presented in Table 3.A.1-1. Each PowerBuoy has a

diameter of about 36 feet (the float), extends 29.5 feet above water, and has a draft of 115 feet

(Figure 3.A.1-1, Table 3.A.1-1). The PowerBuoys will be deployed in an array of three rows,

approximately in a north-south orientation and roughly parallel to the beach. The two outside

rows will consist of three PowerBuoys, and the middle row will consist of four PowerBuoys.

The PowerBuoys will be located approximately 330 feet apart. OPT is looking to site the project

within an area measuring 0.5-mile-by-0.5-mile (160 acres, 0.65 square kilometers). The

approximate coordinates of the PowerBuoy array will be 43.75501°, -124.23521°. However, the

actual footprint of the constructed array is expected to be only about 1,000 by 1,300 feet (300 by

400 meters) or approximately 30 acres (0.12 square kilometers).

A power/fiber optic cable will exit the bottom of the PowerBuoy, descending to the seabed in a

lazy “S” shape with floats attached to the cable and a clump weight at the seabed. The

football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to

give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of

the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed). This will

provide the installation with power transmission and communications.
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FIGURE 3.A.1-2

PLAN VIEW OF POWERBUOY ARRAY

SUBSEA CABLE TO SHORE

N

POWER/FIBER OPTIC

ANCHOR AND SUBSURFACE FLOAT

POWERBUOY

USP

Note: Anchors appear below subsurface floats in top view of array.
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FIGURE 3.A.1-3

PROFILE VIEW OF POWERBUOY ARRAY

Middle PowerBuoy is located forward of side PowerBuoys. Underwater substation pod shown below PowerBuoy
on right. Note: Assumed depth is 200 feet (60 meters). Dimensions are subject to change with design loads (will
vary depending on depth and position within array) and final project design.

TABLE 3.A.1-1

PRELIMINARY SPECIFICATIONS OF PROJECT COMPONENTS

WEC Type: PowerBuoy
Number of PowerBuoys: 10
Rated Capacity: 150 kW per PowerBuoy, maximum of 1.5 MW total
Grid Connection: Douglas Electric Cooperative transmission line
Water Depth: 165 to 225 feet (50 to 69 meters)
Footprint (max): 0.25 sq mile (800-meters x 800-meters)
Configuration: 2 rows of 3 PowerBuoys (outer) and 1 row of 4 PowerBuoys
Distance from Coast: 2.5 nautical miles (4.6 kilometers)
Float Diameter: 36 feet (11 meters)
Float Height: 9.8 feet (3 meters)
Height Above Water: 29.5 feet (9 meters)
Draft: 115 feet (35 meters)
Displacement: 300 tons (272 metric tons)
Underwater Substation Pod: 6 feet diameter (1.9 m), 15 feet long (4.6 m)
Number of Anchors: 16 total
Anchor Type: Mass, steel-reinforced, pre-cured concrete
Anchor Mass: 320 tons (290 metric tons)
Anchor Dimensions: Approximately 32.8 feet in diameter and 24.6 feet high (770 cubic yards; 10

meters in diameter x 7.5 meters high)
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The PowerBuoy generates power by using the up-and-down motion of the surface waves to cycle

hydraulic cylinders. The hydraulic fluid is then pumped through a hydraulic motor which is

made to spin. In this way, the reciprocating motion is converted into rotational motion. In the

PowerBuoy, the hydraulic motor is coupled to a generator which generates AC current that is

smoothed into DC current, and then is converted back to 60 hertz (Hz) synchronous three-phase

power. This AC to DC to AC electrical conversion occurs in each PowerBuoy before exiting

and being transmitted to the USP. The USP houses switching gear and a transformer, which is

used to increase the voltage before the power is transmitted to shore (Figure 3.A.1-4). The USP

is about 6 feet in diameter and about 15 feet in length. It rests on the seabed below the

PowerBuoys and is held down with pre-cured concrete ballast blocks. The power produced by

the PowerBuoys is routed into the pod through watertight penetrators. The 10 PowerBuoys in

the array will share the one pod.

The proposed project will comply with interconnection requirements as determined by the BPA

(operates much of the region’s power system), Douglas Electric Cooperative, and PNGC Power.

The PowerBuoys will be manufactured in Oregon and shipped to the site for deployment.

b. PowerBuoy Moorings

OPT, Inc. has designed the PowerBuoy mooring system based on proven engineering techniques

that are commonly utilized in the oil and gas industry for designing the mooring systems of

floating platforms. Simple installation techniques allow for use of existing marine vessels and

infrastructure. Further, OPT, Inc. has designed the PB150 PowerBuoy to be anchored by

conventional mooring systems. The details of the design basis are as follows.
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FIGURE 3.A.1-4

UNDERWATER SUBSTATION POD

The USP houses switching gear and a transformer which is used to increase the voltage before the power
is transmitted to shore.
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The requirements of the mooring system are:

■ Maintaining the PowerBuoy on station for normal operating loads and storm conditions,

maintaining mooring integrity with only two intact lines simulating severe damage

scenarios;

■ Adequate system compliance to limit loads during 100-year storms6 on the PowerBuoy, the

power takeoff cable, and the mooring system foundations to acceptable levels;

■ Permits PowerBuoy operation over the site tidal range;

■ Maintains proper orientation of the PowerBuoy for maximum power generation;

■ Eliminate contact of the mooring lines with the seabed; and

■ Designed to Lloyds standards (Rules and Regulations for the Classification of a Floating

Offshore Installation at a Fixed Location, May 1999).

Each PowerBuoy will be moored with three anchor lines arranged symmetrically around each

PowerBuoy (120-degree separation) (Figure 3.A.1-5). The anchors are expected to be steel-

reinforced pre-cured concrete and have dimensions of approximately 32.8 feet in diameter by

24.6 feet in height (10 meters in diameter by 7.5 meters high). The anchors are expected to settle

into the sediment and extend above the seabed approximately 18 feet (5.5 meters).

The mooring and anchoring system utilizes subsurface floats (SSFs), which are anticipated to

measure 10 feet in diameter and 20 feet in height. The SSFs will be located at a depth of

approximately 50 feet; however, depths could be as little as 30 feet, depending on loads and

conditions. The SSFs are positively buoyant to achieve tension within the moorings, eliminating

any interaction of the mooring lines with the seabed and maintaining the PowerBuoy within a

specified watch circle. The catenary lines will extend from the PowerBuoy to the SSF which are

maintained at a depth of 30 to 50 feet by the tension of the catenary lines and tendons connected

to the sea mounted anchors. The mooring lines will be a suitable commercially available

synthetic polyester material, having minimum breaking loads twice that of the design maximum

and measuring five to six inches (128 to 152 mm) in diameter.

6 A 100-year storm has a 50 percent chance of occurring in a 100-year period.
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FIGURE 3.A.1-5

POWERBUOY AND MOORING SCHEMATIC
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The design basis considers 100-year storm conditions, tidal variations, extremes of wind, wave,

and current, based upon site-specific metocean environment and geotechnical conditions in

accordance with Lloyd’s classification standards. The design is considered in both an intact state

as well as damaged conditions. Failure analyses have been conducted to verify that the

PowerBuoys will remain in place with only two of the three mooring lines.

During previous installations of PowerBuoys in New Jersey, only limited amounts of antifouling

paints were used. Where the devices were not painted, heavy biofouling occurred. OPT will

therefore coat the PowerBuoy and SSFs with an antifouling paint prior to installation in order to

prevent marine life from colonizing these project components, extend the life of the PowerBuoy,

and improve PowerBuoy performance.

Ameron’s “ABC3 Antifouling” will be used to coat the float, spar, SSFs, and subsea pod in the

following approximate volumes:

■ PowerBuoy (spar and float) - 120 gallons (454 liters)

■ SSF - 30 gallons (114 liters)

■ Subsea pod - 25 gallons (95 liters).

OPT may also use SigmaGlide paint on the SSFs. SigmaGlide is made by SigmaKalon Marine

and Protective Coatings BV (www.sigmaglide.com). SigmaGlide is biocide-free, high solids

content, and long service lifetime contributes to low solvent emissions. The high solids content

means that SigmaGlide has a low volatile organic content (VOC). Technical data sheets for

ABC3 Antifouling and SigmaGlide are included in Appendix A.

c. Subsea Transmission Cable

The generated power will be transmitted to shore for interconnection to the grid via an armored

subsea transmission cable (13.8 kV). The cable will be connected to the array and will follow an

easterly course about 2.3 statute miles to the underwater outlet of an existing effluent discharge

pipe, which is located about 0.5 statue miles from shore. This portion of the cable, seaward of



Section 3 Proposed Action and Alternative

3-12

the effluent discharge pipe outfall, will be buried in the seabed to a minimum depth of about 3 to

6 feet (about 1 to 2 meters). OPT intends to use trenching or jet plowing to bury the cable, but

final determination will be determined based on the selection of the cable deployment contractor.

The effluent pipe is constructed of reinforced concrete measuring 36 inches in diameter and is

buried in the sand. The subsea transmission cable will run within the effluent pipe to shore. No

disturbance to the intertidal zone is expected during installation of this segment of the

transmission cable.

d. Terrestrial Transmission Cable and Grid Interconnection

The terrestrial portion of the transmission system includes underground and above-ground

components that terminate at the Douglas Electric Cooperative transmission line, representing a

total distance of approximately 3 miles (Figure 1-1). Reedsport OPT Wave Park, LLC will own

and maintain the terrestrial segment of the transmission cable from the Demarcation Point to the

Grid Interconnection. Douglas Electric Cooperative will own and maintain the terrestrial

segment of the existing Douglas Electric Cooperative transmission cable from the Grid

Interconnection. Douglas Electric Cooperative will own, operate, and maintain the existing

transmission line to BPA’s Gardiner Substation

Upon reaching the shore, the subsea transmission cable will continue within the effluent pipe

below the beach and sand dunes to the demarcation point, which will be located at the existing

turn-around at the end of Sparrow Park Road (immediately inland of the sand dunes)

(Figure 1-1). The demarcation point will consist of a concrete vault in the ground, which is

anticipated to be buried and not visible when construction is completed. At the demarcation

point, the subsea transmission cable will exit the effluent pipe, transition from a double armored

subsea cable to an underground cable within a buried vault, re-enter the effluent pipeline, and

continue underground within the effluent pipe to the interconnection point with Douglas Electric

Cooperative.
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The underground transmission cable will continue eastward for approximately 3 miles before

reaching the shore station, located at the eastern boundary of the proposed project. This

boundary is contiguous with westernmost boundary of Douglas Electric Cooperative’s existing

transmission lines. The shore station will measure approximately 100 to 200 square feet (about

10 to 20 square meters), which is comparable to the size of a typical residential garage. After

leaving the shore station, the transmission cable will interconnect with the existing Douglas

Electric Cooperative transmission line (Figure 1-1).

A single-line diagram showing the transfer of electricity from the project to the transmission grid

is shown on Figure 3.A.1-6.

2. Project Operation

As noted above, the PowerBuoy generates power by using the up-and-down motion of the

surface waves to cycle hydraulic cylinders. The relative motion of the float section against the

stationary spar section creates the linear motion which powers the hydraulic system. The

hydraulic fluid transfers the linear motion by pumping action through hydraulic motors. In this

way, the reciprocating motion is converted into rotational motion. The rotary motion of the

hydraulic motor is coupled to a generator which generates AC current that is smoothed into DC,

and then is converted back to 60 Hz synchronous three-phase power. This AC to DC to AC

electrical conversion occurs in each of the PowerBuoys.

Sensors on the PowerBuoy continuously monitor the performance of the various subsystems and

surrounding ocean environment. Data is available to the shore station or a remote-control station

in real time. The control systems inherent to the PowerBuoy are used to monitor its position, to

measure and regulate the flow of electricity. Also monitored are hydraulic pressures,

temperatures, positions, electric current and voltages. The controls are able to be monitored and

operated remotely via radio/internet link in real time. Alarms can be received and attended to

remotely as well. In the event of storm conditions, the PowerBuoy automatically locks-up and

ceases power production. When the wave heights return to normal, the PowerBuoy unlocks and

recommences energy conversion and transmission of the electrical power ashore. The
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PowerBuoy has the ability to electronically “tune” their performance to maximize efficiency in

changing wave conditions.
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FIGURE 3.A.1-6

SINGLE-LINE DIAGRAM



Section 3 Proposed Action and Alternative

3-16

Routine project operations and controls will occur remotely from OPT, Inc.’s operations center.

PowerBuoy instrumentation allows remote monitoring of project systems and functionality.

OPT currently plans to carry out the operations and maintenance (O&M) activities outlined in

Table 3.A.2-1 below:

TABLE 3.A.2-1

ANTICIPATED O&M ACTIVITIES FOR THE REEDSPORT PROJECT

Item Description Frequency
1 Continuous on-shore monitoring and operation Throughout the duration of the FERC license.
2 Preventative maintenance/site inspection Monthly.
3 Equipment inspection Annually unless otherwise specified in the

Settlement Agreement Study Plans.
4 Planned maintenance - retrieval, refurbishment,

redeployment
The first PowerBuoy may initially be retrieved
after two years. A five-year major service period
is anticipated for the other PowerBuoys deployed
at the site.

5 Unplanned maintenance - retrieval, refurbishment,
redeployment

As required, weather and other safety conditions
being considered.

6 Supporting documentation Reports produced after monthly inspection,
equipment inspections, and maintenance records

7 Management and storage of spare parts As required for 4 above.

The elements of the O&M plan are further discussed below and an O&M plan is included in

Appendix B.

■ Monitoring and Operation of the Facility- A Site Supervisor will be available at site on

short notice and monitoring operation of the system on a continuous basis via the system

control and data acquisition (SCADA) system. The Supervisor will have knowledge and

training necessary to perform all the routine operational and emergency procedures. On

those occasions, when the Supervisor cannot be available locally, a substitute will be

provided. Labor will be required for supervision, breakdown analysis, component repair,

on-site inspection, and monitoring. It is expected that there will be a full-time site

supervisor/plant manager and one assistant, with a part-time technician during the summer

planned maintenance period. The planned maintenance would typically be carried out over

the summer months to ensure maintenance occurs during periods of optimal access

conditions and minimizes impacts to power production. During the initial shakedown
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period for the equipment, it is anticipated that servicing of major components in situ would

not be performed. The intent is that the device would be uncoupled and taken to shore for

significant maintenance during this initial period. Thereafter, OPT anticipates that most

major serving procedures may be done on station.

■ Preventative Maintenance/Site Inspection - Monthly inspection of all aspects of the

PowerBuoy array visible from the sea surface to check connections, wear conditions, and

any other visual anomalies.

■ Underwater Inspection - Underwater inspections will be performed annually.

Appropriate inspection techniques will be used to view underwater components of the

project including looking for any accumulation of derelict fishing gear on the array. This

will be performed annually unless a shorter inspection frequency is specified in the

Settlement Agreement Study Plans.

■ Planned Maintenance - The first retrieval, refurbishment and replacement of individual

PowerBuoy is anticipated to be carried out after two years of operation, and every five

years thereafter. This initial servicing for the first PowerBuoy will be brought to shore to

remove biofouling, repaint the PowerBuoy, and replace any worn components such as lid

seals, hydraulic seals, bearing pads, etc. When a PowerBuoy is removed from its mooring

system for maintenance, the three catenary lines are then connected to each other centrally

and supported with an additional SSF which maintains tension on the mooring system;

there is no slack introduced into the mooring system.

■ Unplanned Maintenance - any unscheduled maintenance will be completed as necessary.

■ Management and Storage of Spare Parts - Spare parts will be provided as required for

the planned maintenance. Other spare parts will be available within OPT or from suppliers

for components which may require repair or replacement.

The O&M plan also includes: 1) guidance from National Oceanic and Atmospheric

Administration’s National Marine Fisheries Service (NMFS) on restrictions to approaching a

PowerBuoy if a seal or sea lion is hauled out on a float; and 2) the protocol for OPT staff to

follow if an injured, stranded, entangled, or dead marine mammal is observed during routine

maintenance operations (see Appendix B).
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3. Project Construction and Installation

The PowerBuoys and mooring systems consist of fabricated modular components and would be

manufactured in Oregon and assembled at existing shore-based shops and shipyards prior to

installation. Barges are planned to be used to ferry the project components to the site. The

WECs would be launched by towing or transporting them to the site aboard crane-equipped buoy

tender vessels.

The mooring system consisting of anchors, SSFs, and mooring lines will be deployed using

typical offshore construction vessels. The mooring system will be installed in stages as follows:

■ Site Preparation - Anchor locations will be selected, recorded, and marked.

■ Anchor Installation - A crane barge will be used to place the anchor at its proper location

on the seabed. Appropriately-sized tug boats will be used to position the barge while the

anchors are lowered to the seabed in triangular orientation around the proposed

PowerBuoy location.

■ Mooring Line Installation - Mooring lines will be installed using a vessel with lifting

equipment that can set the SSF by lowering it into position with both the anchor and

mooring lines attached, and then position the anchor line in place and attach it to the

anchor. The SSF will then be de-ballasted to obtain the required level of positive

buoyancy. The mooring line will then be laid out and set down prior to the PowerBuoy

arriving on site.

Once the anchors, SSFs and mooring lines are in place, the PowerBuoy will be deployed. Each

PowerBuoy will be towed to the site by a conventional tug boat. The device will be towed to the

berth in a horizontal position with the ballast tanks flooded with air to ensure buoyancy.

The SSFs will be left on station with the mooring lines attached, and moored to the anchors on

the seabed. The cable will be in place, with the free connection end attached to one of the SSFs.

The mooring lines will be picked up (using pre-rigged lines at the surface) and attached to the

bridle connection.
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Electrically, each PowerBuoy has a 575 V nominal cable feed including fiber-optics, and these

are designed to be readily connected at the surface by accessing the PowerBuoy from a small

boat. Each PowerBuoy is physically retained in position by the mooring lines, and each of the

mooring lines will be connected to the PowerBuoy at the site. Once the mooring lines have been

connected, the ballast tanks at the base of the PowerBuoy (the round part of the heave plate, and

at the bottom of the spar)—which when deployed, will be 110 feet underwater—will be filled

with seawater to cause the PowerBuoy to move from a horizontal orientation to a vertical one.

Once the ballast tank is fully filled, the PowerBuoy will be held above the water line by the float

and the remaining buoyancy in the spar. The spar also includes a “trim tank” that can be used to

adjust the buoyancy of the spar and position it for optimal performance. Once adjusted,

installation operations will continue with hook-up of the power cable. The power/fiber optic

cable will exit the bottom of the PowerBuoy, descending to the seabed in a lazy ‘S’ shape with

floats attached to the cable and a clump weight at the seabed. This lazy ‘S’ shape both allows for

the heaving motion of the PowerBuoy and prevents cable sweep at the seabed. This cable will

provide the installation with power and communications transmission. OPT’s website offers a

short video overview of the PowerBuoy installation and power generation at

http://www.oceanpowertechnologies.com/tech.htm.

From the PowerBuoy array area to the effluent pipe outfall, the subsea transmission cable will be

buried using standard methods for burying transmission cables in sand substrate (e.g., trenching

or jet plowing). The cable will be buried to a minimum depth of about 3 to 6 feet (about 1 to

2 meters). OPT intends to use trenching or jet plowing to bury the cable, but the method will be

determined by final selection of a cable deployment contractor. A pull line will be used to run

the transmission cable through the effluent pipe. Additional details of this methodology will be

developed following selection of the contractor that will deploy the subsea cable.

The site will be made electrically safe by isolating and locking out the 13.8 kV connection feed

to the PowerBuoy, thus isolating all electrical supplies. The PowerBuoy will have been put into

a safe/locked down process before installation, and they will then remain in a safe state until

fully installed and commissioning commenced. Once deemed secure by the project manager and
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marine safety officer, the support vessels will return to port, removing any equipment and

personnel no longer required at the site.

As indicated above, the shore station will be comparable to the size of a typical residential

garage, and will be located in close proximity to the Douglas Electric Cooperative transmission

line. The shore station will be built using small equipment, and OPT anticipates that it will have

a prefabricated foundation.

In the eventuality that the project is decommissioned, the project will be removed in accordance

with state guidelines7 or the terms of the Ocean Energy Facility Lease issued by the Oregon

Department of State Lands, as applicable.

4. Proposed Environmental Measures

OPT proposes to construct and operate the project as described above and to implement the

following environmental PM&E measures.

■ Implement SPCC Plan

■ Equip PowerBuoys with materials to prevent pinniped haul-out

■ Conduct Cetacean Study

■ Conduct Pinniped Study

■ Conduct Fish and Invertebrates Study

■ Conduct Electromagnetic Field Study

■ Conduct Offshore Avian Use Study

■ Conduct Wave, Current, and Sediment Transport Study

■ Implement Emergency Response and Recovery Plan

7 The state’s rules governing the placement of ocean energy conversion devices on, in, or over state-owned land
require removal of “…ocean energy monitoring equipment, ocean energy facilities and any other material,
substance or related or supporting structure from the authorized area as directed by the Department within a
period of time to be established by the Department as a condition of the authorization. If the holder of the
temporary use authorization or lessee fails or refuses to remove such equipment, facility or other material,
substance or related or supporting structure, the Department may remove them or cause them to be removed,
and the holder of the authorization or lessee shall be liable for all costs incurred by the state of Oregon for such
removal” (OARS 141-140).
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■ Implement Crabbing and Fishing Protection Plan

■ Implement Marine Use/Public Information Plan

■ Light PowerBuoys in accordance with USCG regulations with consideration for protection

for offshore birds and recreational and commercial fishing vessels

■ Install transmission cable through existing effluent discharge pipe to eliminate effects of

crossing nearshore, intertidal, and dune habitat

■ Bury subsea transmission cable to minimize hazards to navigation and fishing

■ Install the terrestrial portion of the transmission cable within the existing effluent pipe

easement within the bed of the access road to minimize potential visual, cultural, and

environmental effects

■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid

potential vessel strike

■ Conduct a Visual Assessment Review

■ Implement an Interpretive and Education Plan (including design and installation of

interpretive displays on shore)

5. Alternatives Analysis

a. Site Selection

Starting in late 2005, OPT conducted a survey of more than 12 sites in the U.S. that could

potentially accommodate wave power systems. The sites were ranked based on a variety of

parameters necessary for feasible wave power development given current technology.

Parameters evaluated included wave resource, benthic conditions, and water depth.

Infrastructure parameters included proximity to working ports, available port infrastructure,

electrical transmission access and capacity, and business climate. The analysis also included

consideration of the capabilities of nearby ports to potentially house and service the required

installation and maintenance vessels.

Based on this assessment, OPT determined that the Reedsport site was the most suitable for their

wave park and filed a Preliminary Permit Application (PPA) on July 14, 2006. Located near the
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town of Reedsport by the Umpqua River, this site has a nearby port with adequate facilities and

channel depth to handle the anticipated vessels. The current interconnection can immediately

handle an additional 50 MW of new generation, while at the time of the submittal of the PPA, the

capacities of the other sites were unknown. There is an existing abandoned wastewater effluent

pipe extending under the dunes out to 0.5 statute miles from shore through which the subsea

transmission cable could be run without affecting sensitive intertidal and dune habitat. OPT

believed from conversations with local contacts that the community would be receptive to the

potential for this type of facility in their region. The selection of the Reedsport site was also

encouraged at the state government level. The project was designated by Oregon Governor Ted

Kulongoski, as an Oregon Solutions project, to enhance stakeholder involvement and the state

and federal regulatory process, and in October 2006, Governor Kulongoski appointed State

Senator Joanne Verger and Reedsport Port Commissioner Keith Tymchuk, now Mayor

Tymchuk, to convene an Oregon Solutions team for the Reedsport Project. The Reedsport Town

Council voted unanimously in August 2009 to support a joint proposal to the U.S. Department of

Energy for a Community Energy Project involving wave energy.

b. Moving the Project to Depths of Greater than 240 Feet

OPT has consulted with the Crabbing/Fishing Subgroup, which includes commercial and

recreational fishermen and representatives from several state agencies, regarding the project’s

location and potential impacts. OPT initially planned to locate the proposed project in a water

depth of approximately 165 feet, which is the optimal depth for the technology, but also a

productive depth for commercial crabbing grounds in Oregon. During the October 3, 2007

meeting, representatives of the local fish and crabbing fleet expressed that locating the project in

deeper water could dramatically decrease impacts on the fleet. Essentially, locating wave parks

further offshore would place the project in a less intense crab fishing area. It was generally

agreed among the local fishermen that participated in the discussions that locating the project

beyond 240 feet or as far west as the 3 nautical mile line (State’s Territorial Sea boundary)

would reduce, but not eliminate the impacts on crabbing while not significantly impacting

salmon trolling or other ocean uses. Fishermen proposed this change because the proposed

project area is reportedly some of the most productive crabbing area along the coast and that the
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depth range of 150 to 240 feet (25 to 40 fathoms) corresponded to the best crabbing in terms of

productivity, durability of gear, and efficiency. OPT agreed, at this meeting, to evaluate the

feasibility of moving the project slightly west into deeper water.

At the November 12, 2007 Crabbing/Fishing Subgroup meeting, OPT stated that the initial

selection of the project area was done using the 3-mile territorial sea boundary as the

approximate westernmost limit and based on National Oceanic and Atmospheric Administration

(NOAA) bathymetric charts, which indicated depths of 156 to 192 feet. Since that time, OPT

has learned through the bathymetric survey conducted in September 2007 (part of the Marine

Geophysical Survey) that depths in the 0.25-square-mile project area actually range from 165 to

225 feet.

The 0.5-mile-by-0.5-mile (160 acres, 0.65 square kilometers) project area represents the area

within which the 10-PowerBuoy array would be deployed. The actual footprint of the

constructed PowerBuoy array is expected to be about 1,000 feet by 1,300 feet (300 meters by

400 meters) or approximately 30 acres (0.12 square kilometers). Discussions with the Southern

Oregon Ocean Resources Coalition (SOORC) have indicated that fisherman and crabbers are

likely to self-impose a buffer zone due to weather and current-related gear movement. The size

of this buffer zone will likely vary with weather conditions. No specific dimensions of this

“buffer zone” were provided by SOORC.

At the November 12, 2007 meeting, OPT suggested locating the PowerBuoy array within the

northwest corner of the 0.5-mile-by-0.5-mile project area, where depths range from

approximately 204 to 225 feet (as opposed to areas as shallow as 165 feet on the eastern side of

the larger 0.5-mile-by-0.5-mile project area). OPT estimated that construction of the project in

the northwest corner of the project area would increase the project cost by as much as $500,000.

Furthermore, OPT concluded that moving the project to 240 feet―as suggested by the 

fishermen―was not technically feasible at the current stage of technology maturity.  OPT 

proposes to locate the project site in 204 to 225 feet and to evaluate deeper water for future

projects.
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c No-Action Alternative

Under the no-action alternative, the Commission would deny a license for the proposed

Reedsport Project. The project would not be built, and there would be no change in the existing

environment. There would be no change in existing fishing and crabbing grounds. No

renewable energy would be generated, and this would result in failing to offset CO2 emissions

elsewhere, thus contributing to global warming. No economic benefits would accrue to Douglas

County, other coastal communities along the coast of Oregon, the state of Oregon, or the U.S.

from the development of a domestically-based wave energy industry. This alternative is used to

establish baseline environmental conditions for comparison with the alternatives.
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Section 4

Consultation and Compliance

A. Consultation

Because OPT followed the Traditional Licensing Process (TLP) for the Reedsport Project, the

Commission will conduct formal National Environmental Policy Act (NEPA) scoping after this

application has been accepted. Pursuant to Section 4.38 of the Commission’s regulations, OPT

consulted with resource agencies and stakeholders during preparation of this license application.

Resources that may be affected by the proposed project were identified during this pre-filing

consultation process, along with studies that have been or are proposed to be conducted by OPT

to evaluate project effects.

OPT initiated informal consultation with regulatory agencies and key stakeholders in July 2006.

Other licensing milestones are presented in Table 4.A.1-1.

TABLE 4.A.1-1

REEDSPORT PROJECT LICENSING MILESTONES

Date Meeting Title/Agenda Topic
July 14, 2006 OPT Submits to FERC Application for a Preliminary Permit
July 28, 2006 FERC Accepts Application for Filing
February 16, 2007 FERC Issues Preliminary Permit
July 2, 2007 OPT Submits NOI/PAD and Request to Use TLP
August 30, 2007 FERC Issues Notice of Commencement
October 4, 2007 OPT Holds Joint Public Meeting
July 8, 2008 OPT Submits to Stakeholders Draft License Application, Including a PDEA

In July 2007, OPT filed a PAD and Notice of Intent to file a License Application, along with a

request to use the TLP, with the Commission and distributed these documents to regulatory

agencies and interested stakeholders. FERC issued its notice of commencement for the

proceeding on August 30, 2007. Other consultation activities to date are outlined in

Table 4.A.1-2.
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TABLE 4.A.1-2

PRE-FILING CONSULTATION MEETINGS AND ACTIVITIES

Date Activity
August 15, 2006 Meeting with Oregon Fisherman’s Cable Committee
October 4, 2006 Meeting with Douglas County Commissioners
October 4, 2006 Oregon Solutions Full Committee Meeting: Reedsport Project Scoping Meeting
October 17, 2006 Meeting with Douglas County Commissioners
November 10,2006 Meeting with NMFS and U.S. Fish and Wildlife Service
November 28, 2006 Oregon Solutions Fish and Crabbing Issues
November 29, 2006 Oregon Solutions Full Committee Meeting: Reedsport Project
November 30, 2006 Oregon Solutions FERC Process Meeting
November 30, 2006 Army Corps Section 404 Permit Meeting
December 18,2006 Oregon Solutions FERC Process Meeting
December 18, 2006 Army Corps Section 404 Permit Meeting
January 25, 2007 Meeting with Central Lincoln PUD
February 5, 2007 Oregon Solutions Recreation and Public Safety Subcommittee Meeting
February 6, 2007 Meeting with NOAA NMFS
February 8, 2007 Meeting with U.S. Fish and Wildlife Service
February 13,2007 Signed Business Agreement with PNGC Power related to Reedsport project
March 5, 2007 Oregon Solutions Aquatic Species Subcommittee Meeting
March 6, 2007 Oregon Solutions Water Quality Meeting
March 7, 2007 Meeting with Confederated Tribes of Coos, Lower Umpqua and Siuslaw
March 7, 2007 Meeting with Umpqua Watershed, Oregon Wild, and Audubon Society
March 8, 2007 Oregon Solutions Fishing and Crabbing Issues Meeting
March 27, 2007 Oregon Solutions FERC Process Subcommittee Meeting
April 17, 2007 Oregon Solutions Aquatic Species Subcommittee Meeting
April 20, 2007 Oregon Solutions Full Committee Meeting
April 25, 2007 Oregon Solutions Aquatic Species Subcommittee Meeting
May 8, 2007 Oregon Solutions Full Committee Meeting
June 12, 2007 Oregon Solutions FERC Process Subcommittee Meeting
June 12, 2007 Oregon Solutions Aquatic Species Subcommittee Meeting
June 13, 2007 Oregon Solutions Recreation and Public Safety Subcommittee Meeting
June 13, 2007 Crab and Fishing Meeting
July 2, 2007 OPT filed NOI and PAD with Commission
July 6, 2007 Review of Preliminary Application Document Conference Call
July 9, 2007 Recreation and Public Safety Meeting
July 10, 2007 Aquatic Species Meeting
July 10, 2007 Crab and Fishing Meeting
August 7, 2007 Aquatic Species Subcommittee Meeting
August 8, 2007 Recreation and Public Safety Subcommittee Meeting
September 10, 2007 Aquatic Species Subcommittee Meeting
September 11, 2007 Aquatic Species Subcommittee Meeting
September 12, 2007 Recreation and Public Safety Subcommittee Meeting
September 12, 2007 FERC Process Subcommittee Meeting
September 19, 2007 Aquatic Species Subgroup Conference Call
September 26, 2007 Aquatic Species Subgroup Conference Call
September 28, 2007 Terrestrial/Cultural Resources Conference Call
October 1, 2007 Aquatic Species Subgroup Conference Call
October 3, 2007 Oregon Solutions Team Meeting
October 3, 2007 Fishing and Crabbing Issues Meeting
October 4, 2007 Joint Agency/Public Meeting and Site Visit
October 9, 2007 Aquatic Species Subgroup Meeting
October 31, 2007 Aquatic Species Subgroup Conference Call
November 6, 2007 Aquatic Species Subgroup Meeting
November 7, 2007 Aquatic Species Subgroup Meeting
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Date Activity
November 12, 2007 Fishing and Crabbing Issues Meeting
November 19, 2007 Recreation and Public Safety Subcommittee Meeting
November 20, 2007 Aquatic Species Conference Call
November 27, 2007 Aquatic Species Conference Call
December 3, 2007 Recreation and Public Safety Subcommittee Meeting
December 4, 2007 Aquatic Species Subgroup Meeting
December 5, 2007 Aquatic Species Subgroup Meeting
December 19, 2007 Recreation and Public Safety Conference Call
December 20, 2007 Aquatic Species Conference Call
January 3, 2008 Terrestrial/Cultural Resources Conference Call
January 16, 2008 Aquatic Species Subgroup Meeting
January 17, 2008 Migratory Birds Subgroup Meeting
February 7, 2008 Aquatic Species Subgroup Conference Call
February 26, 2008 Aquatic Species Subgroup Conference Call
March 21, 2008 Aquatic Species Subgroup Conference Call
March 31, 2008 Aquatic Species Subgroup Conference Call
June 19, 2008 Aquatic Species Subgroup Conference Call
July 7, 2008 Aquatic Species Subgroup Conference Call
August 13, 2008 Aquatic Species Subgroup Meeting
September 22, 2008 Aquatic Species Subgroup Conference Call
October 27, 2008 Aquatic Species Subgroup Conference Call
November 24, 2008 Aquatic Species Subgroup Conference Call
February 18, 2009 Project Update
March 27, 2009 Project Update
December 22, 2009 Aquatic Species Subgroup Conference Call
January 12, 2010 Project Update

As the FERC licensing process got underway, the above Oregon Solution committees continued

on as Technical Subgroups. In this transition, the Water Quality Subgroup was merged with the

Aquatics Species Subgroup, and a Terrestrial/Cultural Resources Subgroup was formed, which

was composed of representatives of the following:

■ Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians

■ U.S. Fish and Wildlife Service

■ Oregon State Parks and Recreation Department

■ Oregon Department of Fish and Wildlife

■ U.S. Forest Service

■ Oregon Shores Conservation Coalition

The Oregon Solutions program and associated full group and subcommittee meetings were

integral to OPT’s consultation prior to filing the NOI/PAD on July 2, 2007. Table 4.A.1-3 lists

the groups that have participated in the Oregon Solutions meetings, which generally focused on
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identification of issues, quantifying impacts, and exploring options for resolution or mitigation.8

The Oregon Solutions program also facilitated the development and signing of a Declaration of

Cooperation by 16 project stakeholders, which was included in the PAD that was filed with the

Commission on July 2, 2007. The Declaration of Cooperation embodies a discussion of project

issues, as well as each party’s agreement to participate in the FERC process.

TABLE 4.A.1-3

OREGON SOLUTIONS COMMITTEE MEMBERS

Representing
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Conveners / Support
Port of Umpqua X
Oregon State Senate District #5 X
Oregon Solutions X X X X

Federal Agencies / Organizations
Federal Energy Regulatory Commission X
Senator Gordon Smith X
Senator Ron Wyden X
Congressman DeFazio X
National Marine Fisheries Service X X X
U.S. Fish and Wildlife Service X X X
U.S. Coast Guard X X

State Agencies / Organizations
Governor’s Office X
Ocean Policy Advisory Council X X X X
Oregon Department of Fish and Wildlife X X X
Oregon Department of State Lands X
Oregon Department of Land Conservation and Development X X X X
Oregon Department of Energy X
Oregon Parks and Recreation Department X X X
Oregon Dungeness Crab Commission X X

Local Government
City of Reedsport X
Douglas County X
Confederated Tribes of Coos, L. Umpqua, and Siuslaw Indians X
Gardiner X
Gardiner Sanitation District X
Lower Umpqua Economic Development Forum X

Non-Governmental Organizations
Oregon Fisherman’s Cable Community X X
Commercial Crabbing X X
Oregon Shores X X X X

8 Summaries of the Oregon Solutions full group and subcommittee meetings can be found online at
http://www.orsolutions.org/southwest/waveenergy.htm.
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Oregon Coastal Zone Management Association X
Oregon Environmental Council X
Dunes Family Healthcare & Reedsport School District X
Surfrider Foundation X X

Utilities
Central Lincoln PUD X
PNGC Power X

Potential effects of the Reedsport Project and resource areas that should therefore be evaluated

were initially identified during the Oregon Solutions meetings, and refined during subsequent

meetings with the subgroups. Pre-filing consultation conducted by OPT led to the development

of the following studies or study plans:

■ Marine Geophysical Survey (conducted in September 2007)

■ Cetacean Study

■ Pinniped Study

■ Fish and Invertebrates Study

■ Electromagnetic Field Study

■ Offshore Avian Use Study

■ Wave, Current, and Sediment Transport Study

During the Aquatic Species Subgroup meeting on October 27, 2008, the Subgroup agreed that

the Pinniped, Fish and Invertebrates, Electromagnetic Field, and Wave Current and Sediment

Transport Studies were final with the edits discussed. During the November 24, 2008 meeting,

the Subgroup agreed that the Offshore Avian Study was final, and the group requested

clarification and added language to the Cetacean Study. The Cetacean Study was modified by

OPT to address these comments.

Detailed plans for each study are included in Appendix C. The Marine Geophysical Survey was

completed in September 2007 and the final study report is contained in Appendix D. In addition,

OPT will conduct a visual assessment review.
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Some of the studies require collection of data prior to installation of the PowerBuoys, followed

by observations and evaluations after the PowerBuoys have been installed and are operating.

Section 4.38(c) (iii) of the Commission’s regulations allow a license applicant to perform studies

after a license is issued “if the studies can be conducted and the information obtained only after

construction or operation of proposed facilities, would determine the success of proposed

protection or enhancement measures, or would be used to refine project operations.”

Issues that were initially identified by the Subgroups during the Oregon Solutions Process

(presented in Declaration of Cooperation), were further discussed in the PAD and in subsequent

Subgroup discussions (Table 4.A.1-2). Following development of the PAD, to facilitate working

to address each identified issue, OPT developed Issue Assessment Forms which included the

following:

■ Description of the issue;

■ Compilation of relevant existing information;

■ Description of project effects specific to the issue; and

■ Discussion of what, if any, information is needed.

These were sent to the Subgroups in September 2007. Final compilations of the Issue

Assessments are presented in Appendix E. It should be noted that much of the information

contained in the Issue Assessment Forms is also contained within the related resource areas in

the body of the APEA. A summary overview is provided in Table 4.A.1-4 to assist the reader in

tracking: 1) the issues raised during the consultation process (including corresponding Issue

Assessment number), 2) which of that above-listed studies were developed in response to each

issue, and 3) where in this APEA each issue is addressed.

TABLE 4.A.1-4

OVERVIEW OF OPT’S RESPONSE TO ISSUES IDENTIFIED DURING

CONSULTATION

No. Issue OPT Proposed Study APEA Section
Aquatic Species/Water Quality

Issue 1 Cetaceans Cetacean Study 5.C.3.b
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No. Issue OPT Proposed Study APEA Section
Issue 2 EMF EMF Study 5.C.3.b
Issue 3 Pinnipeds Pinniped Study 5.C.3.b

Issue 4 Alteration of Habitat/Effects of Installation Fish and Invertebrates Study 5.C.1.b, 5.C.3.b
Issue 5 Biofouling Fish and Invertebrates Study 5.C.3.b
Issue 6 Impacts to Offshore Avians Offshore Avian Use Study 5.C.3.b
Issue 7 Water Quality Fish and Invertebrates Study 5.C.2.b
Issue 8 Macroalgae Fish and Invertebrates Study 5.C.3.a
Issue 9 Noise/Vibration Cetacean Study 5.C.3.b
Issue 10 Sea Turtles N/A* 5.C.3.b

Public Safety/Recreation/Fishing Issues
Issue 11 Recreation Uses N/A 5.C.6.b
Issue 12 Navigational Safety; Notification to

Mariners
N/A 5.C.6.b

Issue 13 Aesthetics Visual Assessment Review 5.C.7.b
Issue 14 Transport Moratorium; Transit Lanes from

Port to Wave Park
N/A 5.C.6.b

Issue 15 Lost Productivity and Gear N/A 5.C.6.b
Other Issues

Issue 16 National Security N/A 5.C.6.b
Issue 17 Wave, Current, and Sediment Transport Wave, Current, and Sediment

Transport Study
5.C.1.b

Issue 18 Cultural Resources N/A 5.C.9.b
Issue 19 Decommissioning/Anchor Removal N/A 3.A.3
Issue 20 Economic Impact/Additional Uses N/A 5.C.6.b, 5.C.8.b
Issue 21 Terrestrial Effects N/A 5.C.1.b, 5.C.4.b

Issue 22
(Misc.)

Emergency Response

N/A

5.C.6.b,
Appendix I

Insurance 3.A.1.b, 5.C.2.b
Ground Fault Protection 5.C.6.b
Site Security 5.C.6.b
System Survivability 5.C.6.b
Beach Access 5.C.6.b

* Researchers will document any sightings of sea turtles observed during other studies.

In June 2007, the Aquatic Species Subgroup identified information for which baseline

information was needed. OPT’s proposed study plans were developed to address requests for

relevant baseline information as is summarized in Table 4.A.1-5.

TABLE 4.A.1-5

BASELINE STUDY REQUESTS AND PROPOSED STUDIES TO COLLECT

REQUESTED INFORMATION

No. Baseline Study Request OPT Proposed Study
APEA
Section

1 Local Wave Environment Wave, Current, and Sediment Transport Study 5.C.1
2 Ocean Currents Wave, Current, and Sediment Transport Study 5.C.1
3 Local Littoral Transport Wave, Current, and Sediment Transport Study 5.C.1
4 Bathymetry and Surficial Geology Marine Geophysical Study (completed 5.C.1
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No. Baseline Study Request OPT Proposed Study
APEA
Section

September 2007)
5 Physical Characterization of Benthic Habitat Marine Geophysical Study (completed

September 2007)
5.C.1

6 Characterization of Benthic Infauna Fish and Invertebrates Study 5.C.3
7 Characterization of Epibenthic Macrofauna Fish and Invertebrates Study 5.C.3
8 Characterization of Pelagic Nekton Fish and Invertebrates Study 5.C.3
9 Characterization of Key Forage Plankton

(Euphausiids and Mysids)
No specific study proposed* 5.C.3

10 Site Use by/Presence of Salmonids Fish and Invertebrates Study 5.C.3
11 Characterization of Background Electrical

and Magnetic Fields
EMF Study 5.C.3

12 Characterization of Acoustic Background Cetaceans Study 5.C.3
13 Site Use by/Presence of Offshore Birds Offshore Avian Use Study 5.C.3
14 Site Use by/Presence of Cetaceans Cetaceans Study 5.C.3
15 Site Use by/Presence of Pinnipeds Pinnipeds Study 5.C.3
16 Neuston Survey/Presence of Invasive

Species
Fish and Invertebrates Study (no neuston
survey was proposed *)

5.C.3

17 Presence of Toxic Chemicals in Water
Column and Sediment

None proposed ** 5.C.2

18 Background Turbidity Fish and Invertebrates Study 5.C.2
19 Beach Gradient Profile Wave, Current, and Sediment Transport Study 5.C.1
20 Survey of Nontoxic Water Quality

Parameters
Fish and Invertebrates Study 5.C.2

* As discussed in the Fish and Invertebrates study (Appendix C), given the spatial and temporal variability in
distribution and the poor swimming capabilities of small larval fish, fish eggs and zooplankton, the effort to evaluate
project effects would need to be substantial and would entail using multiple gear types (Hernandez and Shaw 2003;
Lindquist et al. 2005). Therefore, effects of the project on small larval fish and invertebrates are not proposed to be
evaluated, with larger larval and juvenile fish and larger forage invertebrates to be evaluated as part of predation
study.
** As indicated in the analysis conducted in the Section 5.C.2, Water Resources, expected concentration within the
project area will be below the existing Oregon State Water Quality Criteria for the toxic constituents of concern.

A draft license application, including a Preliminary Draft Environmental Assessment (PDEA),

was distributed to stakeholders for their review and comment on July 8, 2008; the recipients,

except for FERC, were the same as listed in the distribution list for this document (see

Section 12). Stakeholders were asked to notify OPT of any comments within 90 days. Subgroup

members agreed to collaboratively work with OPT to identify comments on the draft license

application and PDEA, the latter of which contained the revised study plans. Comments of

stakeholders on the draft license application and PDEA are presented in Table 4.A.1-6.

TABLE 4.A.1-6

STAKEHOLDER COMMENTS ON THE DRAFT LICENSE APPLICATION

AND PDEA

Stakeholder Date



Section 4 Consultation and Compliance

4-9

Stakeholder Date
National Marine Fisheries Service September 5, 2008 (written)
U.S. Fish and Wildlife Service PDEA - September 8, 2008 (written);

Avian Study - September 20, 2008 (written)
Oregon Dept. of Fish and Wildlife PDEA - September 4, 2008 (written);

Study Plans - September 4, 2008 (written)
Oregon Dept. of Land Conservation and Development August 21, 2008 (phone)
Oregon Parks and Recreation Dept. August 27 & 28, 2008 (phone, then written),

August 29, 2008 (written), September 15, 2008 (written)
Oregon Dept. of Environmental Quality August 28, 2008, (phone, written)
Oregon Water Resources Dept. August 13, 2008 (written), August 21, 2008 (phone)
Surfrider September 2, 2008 (written)
Southern Oregon Ocean Resources Coalition September 12, 2008 (written)

OPT evaluated all comments received in preparing this APEA. Refer to Volume III of this

license application for OPT’s responses to the comments received on the draft license application

documents.

B. Compliance

Obtaining a license from the Commission pursuant to the FPA is one of several federal statutes

with which the Reedsport Project must comply. These requirements are discussed in greater

detail in the sections below. Consultation with and approvals from federal agencies responsible

for implementing other relevant statutes are primarily being done in coordination with this

licensing, as required by the FPA and the Commission’s regulations at 18 C.F.R. Part 4. Other

regulatory requirements, such as construction-related permits from the U.S. Army Corps of

Engineering (USACE), approvals from the USCG, and any additional necessary state permits,

leases, licenses, or other authorizations, will be addressed concurrent with or after submittal of

the license application but prior to project construction.

1. Water Quality Certification (Clean Water Act)

The project is located in the Pacific Ocean within the Territorial Sea limits of the state of

Oregon. OPT is applying to the Oregon Department of Environmental Quality (ODEQ) for

Section 401 water quality certification (WQC), as required by the Clean Water Act (33 U.S.C.

1341). The ODEQ must ensure that the project complies with the water quality standards
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defined in Oregon Administrative Rule 340-041. OPT will submit an application to the ODEQ

for the construction of the Reedsport Project.

2. Section 404 Permit (Clean Water Act)

Under Section 404 of the Clean Water Act (33 U.S.C. 1344), OPT will be required to apply for a

Section 404 permit from the USACE for the deposit or discharge of dredged or fill material,

including structures, into waters of the U.S. OPT will file an application for a Section 404

Permit for the construction of the Reedsport Project.

3. Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure that their

actions are not likely to jeopardize the continued existence of endangered or threatened species

or result in the destruction or adverse modification of designated critical habitat of such species.

Species listed under the ESA that could occur in the project area, along with analyses of project

impacts on threatened and endangered species, are further discussed in Section 5.C.5.

OPT requested information on threatened, endangered, and candidate species that may occur in

the vicinity of the project from U.S. Fish and Wildlife (USFWS) and NMFS in correspondence

dated June 4, 2007. The USFWS responded in a letter dated June 7, 2007. NMFS responded in

an email dated June 13, 2007 and then again in a letter dated August 3, 2007 and an email dated

August 10, 2007. OPT contacted the USFWS and NMFS regarding an updated species list in

letters dated October 11, 2007. NMFS responded in a letter dated December 7, 2007. OPT

again contacted the USFWS and NMFS regarding an updated species list in emails dated

January 7, 2010. NMFS responded in an email dated January 8, 2010, and the USFWS

responded in an email dated January 7, 2010. Listed species that may occur in the project area

are listed in Table 4.B.3-1.
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TABLE 4.B.3-1

LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED SPECIES

THAT MAY OCCUR IN THE PROJECT AREA

Common Scientific Name Federal Status
Recovery Plan

Citation
Marine Mammals

Humpback whale Megaptera novaeangliae E NMFS 1991
Sperm whale Physeter macrocephalus E NMFS 2006c
Sei whale Balaenoptera borealis E None
Blue whale Balaenoptera musculus E NMFS 1998
Fin whale Balaenoptera physalus E NMFS 2006b
Southern resident killer whale Orcinus orca CH, E NMFS 2008a
Steller sea lion Eumetopias jubatus CH, T NMFS 2008b

Reptiles
Leatherback sea turtle Dermochelys coriacea CH E NMFS 1998a
Green sea turtle Chelonia mydas CH, T NMFS 1998b
Loggerhead sea turtle Caretta caretta T NMFS 1998c
(Pacific) Olive ridley sea turtle Lepidochelys olivacea T NMFS 1998d

Birds
Marbled murrelet Brachyramphus marmoratus CH T USWS 1997
Western snowy plover Charadrius alexandrinus nivosus CH T Jones & Stokes 2007
Short-tailed albatross Phoebastria (=Diomedea)

albatrus
E USFWS 2005a

Northern spotted owl Strix occidentalis caurina CH, T USFWS 2007d
Fish

Coho salmon (southern OR,
northern CA coast ESU)

Oncorhynchus kisutch CH T NMFS 2007c

Coho salmon (OR coast ESU) Oncorhynchus kisutch T ODFW 2007e
Coho salmon (Lower Columbia
River ESU)

Oncorhynchus kisutch CH, T ODFW 2007f

Chinook salmon (Lower
Columbia River ESU)

Oncorhynchus tshawytscha CH, T ODFW 2007f

Chinook salmon (Upper
Columbia River Spring-run
ESU)

Oncorhynchus tshawytscha CH, E USFWS 2007h

Chinook salmon (Snake River
Spring/summer-run ESU)

Oncorhynchus tshawytscha CH, T Snake River Salmon
Recovery Board 2006

Chinook salmon (Snake River
fall-run ESU)

Oncorhynchus tshawytscha CH, T Snake River Salmon
Recovery Board 2006

Green sturgeon (southern DPS) Acipenser medirostris CH, T None

Federal status definitions: CH Critical habitat has been designated, E: Listed Endangered, T: Listed Threatened.
Source: ODFW 2007b; Pers. comm. Kevin Maurice, USFWS, June 7, 2007; NOAA 2007a, USFWS 2007; pers.
comm. Bridgette Lohrman, NMFS, various dates, 2007; November 29, 2007 letter from Bridgette Lohrman, NMFS
to Merina Christoffersen, USACE.; letter from NMFS dated December 7, 2007; email from NMFS dated January 8,
2010, and email from USFWS dated January 7, 2010.
Note: Kincaid’s lupine (Lupinus sulphureus ssp. kincaidii) rough popcornflower (Plagiobothrys hirtus), and
Gentner’s fritillary (Fritillaria gentneri) are plant species listed as threatened and endangered under the ESA,
respectively. The listed plants are found at locations well-inland in Douglas County, none are found near the coast
(USFWS 2007e, USFWS 2007f, USFWS 2009). Therefore, these plants would not occur in the project area.
In comments on the Preliminary Application Document, NMFS stated that North Pacific right whales (Eubalaena
japonica) would not be expected in the project area and should not be included (pers. comm. Bridgette Lohrman,
October 10, 2007).
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The Commission formally designated OPT as the Commission’s non-federal representative for

consultation with USFWS and NMFS under Section 7 of the ESA in a notice dated August 30,

2007. Consultation with the Aquatics and Terrestrial subgroups has included endangered

species. The Adaptive Management Process including study plans proposed by OPT in this

license application were developed with the subgroups, including NMFS and USFWS, in

response to the potential presence of endangered species. A draft biological assessment has been

prepared to evaluate potential effects of the project on federally-listed threatened and endangered

species. The draft will be provided to NMFS and USFWS for their review prior to submitting to

FERC.

4. Magnuson-Stevens Fishery Conservation and Management Act

Section 305(b) (2) of the Magnuson-Stevens Fishery Conservation and Management Act requires

federal agencies to consult with the Secretary of Commerce regarding all actions or proposed

actions that are authorized, funded, or undertaken by the agency and that may adversely affect

Essential Fish Habitat (EFH).

EFH is defined as (NOAA 2007b):

…those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity” (Magnuson-Stevens Act, 16 U.S.C. 1801 et seq). For the purpose
of interpreting the definition of essential fish habitat: Waters include aquatic areas and
their associated physical, chemical, and biological properties that are used by fish and
may include aquatic areas historically used by fish where appropriate; substrate includes
sediment, hard bottom, structures underlying the waters, and associated biological
communities; necessary means the habitat required to support a sustainable fishery and
the managed species’ contribution to a healthy ecosystem; and spawning, breeding,
feeding, or growth to maturity covers a species’ full life cycle (EFH Interim Final Rule,
62 FR 66531).

In a notice dated August 30, 2007, the Commission formally designated OPT as the

Commission’s non-federal representative for consultation with NMFS under Section 305(b) of

the Magnuson-Stevens Fishery Conservation Act and implementing regulations at 50 C.F.R.

§600.920.
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EFH is determined by identifying spatial habitat and habitat characteristics that are required for

each federally-managed fish species through a cooperative effort by NMFS, regional fishery

management councils, and federal and state agencies. The proposed project area contains EFH

for a number of species/lifestages. Effects of the project on EFH are addressed in Section 5.C.5

of this APEA.

5. Marine Mammal Protection Act

The 1972 Marine Mammal Protection Act (MMPA) prohibits, with certain exceptions, the “take”

(defined under statute to include harassment) of marine mammals in U.S. waters. In 1986,

Congress amended the MMPA, and the ESA to authorize incidental takings of depleted,

endangered, or threatened marine mammals, provided the “taking” (defined under the statute as

actions which are or may be lethal, injurious, or harassing) was small in number and had a

negligible impact on marine mammals.

Analysis of potential project effects on marine mammals is presented in Sections 5.C.3 and

5.C.5. From the analysis in these sections, OPT is proposing a number of measures to evaluate

effects to marine mammals (e.g., Cetacean Study, Pinniped Study) and to minimize effects to

marine mammals (e.g., project designed to have taught mooring lines; PowerBuoys designed to

prevent pinniped haul-out of pinnipeds, monitoring for and removal of derelict fishing gear that

may catch on project works incorporated into project operations and maintenance plan). OPT

proposes to seek an Incidental Harassment Authorization for deployment of the nine additional

PowerBuoys and operation of the PowerBuoy array from NMFS in the event that unanticipated

effects to marine mammals occur.

6. Coastal Zone Management Act

Section 307(c) (3) of the Coastal Zone Management Act (CZMA) requires that all federally-

licensed and permitted activities be consistent with approved state coastal zone management

programs. If a project is located within a coastal zone boundary or if a project affects a resource
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located in the boundaries of the designated coastal zone, the applicant must certify that the

project is consistent with the state’s coastal zone management program.

Because it lies within Oregon’s territorial limits, the Reedsport Project is subject to Oregon’s

Coastal Zone Management Program (CZMP). The Oregon Department of Land Conservation

and Development (ODLCD) is the designated Coastal Zone Management Agency for federal

coastal management purposes. The Oregon Ocean Resources Management Plan provides the

broad framework for Oregon’s CZM Program, and the Territorial Sea Plan (TSP), which is based

on the policies of the Ocean Resources Management Plan, is the primary plan against which the

proposed project must be evaluated for consistency. Issues associated with the Reedsport Project

were discussed with stakeholders including the ODLCD in the subgroups. Study plans that are

determined to be necessary to address relevant issues were developed by OPT consistent with the

requirements of the Territorial Sea Plan. OPT will submit a request for coastal zone

determination to ODLCD. OPT with submittal of this License Application to FERC and

submittal of the Joint Permit Application to the Oregon Department of State Lands, will request a

coastal zone determination from ODLCD. Section 8 of the Joint Permit Application requires

OPT to certify “that, to the best of my knowledge and belief, the proposed activity described in

this application complies with the approved Oregon Coastal Zone Management Program and will

be completed in a manner consistent with the program”. OPT plans to make the necessary

certification in the submission of its Joint Permit Application.

As outlined in the Territorial Sea Plan, the Department of State Lands (DSL) shall convene a

joint agency review team (JART), in order to facilitate the coordination of state and federal

agencies as they apply their separate regulatory, proprietary, or other authorities to the review of

a proposed renewable energy facility development. In an email to OPT dated January 25, 2010,

ODLCD stated “The JART will not be invoked by DSL for the Reedsport project that is covered

under the settlement agreement. The SA process has functioned well and has addressed all the

TSP and Goal 19 issues that would be considered under the JART. The assumption is that the

coordinating committee under the SA is the substantive equivalent of the JART, so a separate

process and coordination group would be redundant and unnecessary.”
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7. National Historic Preservation Act

The National Historic Preservation Act (NHPA) requires federal agencies to manage cultural

resources under their jurisdiction and authorizes the Secretary of Interior to maintain a National

Register of Historic Places. The law also provides for the creation of a SHPO to facilitate the

implementation of federal cultural resource policy at the state level, and for the responsible

federal agency (i.e., agency official) to consult with Native American tribes who attach religious

or cultural importance to cultural resources under their jurisdiction. When Indian reservation

lands are involved, a designated Tribal Historic Preservation Officer takes the place of a SHPO.

Section 106 of the NHPA requires federal agencies to take into account the effect of any

proposed undertaking on properties listed, or eligible for listing, in the National Register. If an

agency official determines that the undertaking may have adverse effects on properties listed in

or eligible for listing in the National Register, the agency official must afford an opportunity for

the Advisory Council on Historic Preservation (ACHP) to comment on the undertaking.

OPT initiated informal consultation with the Confederated Tribes of Coos, Lower Umpqua, and

Siuslaw Indians (CTCLUSI) through the Oregon Solutions process in October 2006. The

CTCLUSI have interest in the Reedsport Project as the ancestral territory of the CTCLUSI

encompasses the project area. The CTCLUSI’s ancestral lands extend from Tenmile Creek

(Lane County) to Fivemile Point (Coos County), and from the crest of the Coast Range

(Weatherly Creek on the Umpqua River) to 12 nautical miles beyond the continental shelf (Letter

from Howard Crombie, Director, Department of Natural Resources, Confederated Tribes,

October 9, 2006). In a letter to OPT and other Oregon Solutions partners dated October 9, 2006,

the CTCLUSI expressed conditional support for the project. The CTCLUSI’s main concerns

about the projects are disturbance of terrestrial archaeological sites and potential impacts to

marine resources, though the CTCLUSI have decided to defer to the state and natural resource

agencies on marine and other natural resource issues. In the spring of 2007, OPT spoke with the

CTCLUSI Cultural Resources Protection Coordinator, and the Oregon SHPO about potential

archaeological properties in the terrestrial portion of the project area.
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On August 30, 2007, the Commission formally designated OPT as the Commission’s non-federal

representative for consultation with the SHPO as required by Section 106 of the NHPA and the

implementing regulations of the ACHP at 36 CFR §800.2. A Memorandum of Understanding

(MOU) was signed by the CTCLUSI and OPT in the summer of 2007. OPT formally requested

information from both the Tribes and SHPO on the presence of known archaeological properties

within the project area in a letter dated August 30, 2007 and in consultation in December

2009/January 2010.

In a letter to OPT dated September 17, 2007, the Oregon SHPO stated that they were unaware of

any previous cultural resource surveys completed near the proposed project area, but that the

terrestrial portion of the project area has a high probability for the occurrence of archaeological

sites or buried human remains. The SHPO recommended extreme caution and the development

of procedures for consultation triggered by the discovery of cultural material during future

ground-disturbing activities.

On December 29, 2009 the CTCLUSI Cultural Resources Protection Coordinator was provided

the project description, proposed APE, and a geoarchaeological review (Davis 2009) of the

geophysical survey of the submerged portion of the project (Sound and Sea 2007). The

CTCLUSI Cultural Resources Protection Coordinator submitted a letter to OPT on January 14,

2010 concurring with the findings from the geoarchaeological review and stating that the project

is unlikely to affect historic properties. The CTCLUSI Cultural Resources Protection

Coordinator requested that any ground disturbance during construction be monitored by a

qualified archaeologist and that the MOU developed between the CTCLUSI and OPT be revised

to reflect the changes to the project description. OPT submitted a letter on January 19, 2010 to

the SHPO requesting review under Section 106 of the NHPA; included in the submittal was the

proposed APE, the geoarchaeological review, and the CTCLUSI letter. OPT will construct and

operate the project consistent with the revised MOU and SHPO requirements. OPT’s

consultation and investigations to date are discussed further in Section 5.C.9.



Section 4 Consultation and Compliance

4-17

8. Ports and Waterways Safety Act

The USCG is responsible for providing FERC, the lead NEPA agency for the proposed project,

with an evaluation of the potential impacts of the proposed project on the safety of navigation

and the traditional uses of the waterway and other USCG missions. The USCG must also offer

recommendations to provide for navigational safety and to minimize potential adverse impacts.

The USCG’s authority comes from the Ports and Waterways Safety Act (33 U.S.C. 1221 et seq.),

which requires the USCG to take into account all possible uses of a waterway to reconcile the

need for safe access routes with the needs of all other waterway uses (USCG 2007).

The USCG is also authorized to approve private aids to navigation, such as those that will be

used to mark the PowerBuoy array area. The characteristics of a private aid to navigation must

conform to the requirements of the U.S. Aids to Navigation System at 33 C.F.R. 62 Subpart B.

OPT has consulted with USCG and has incorporated USCG input on aids to navigation in this

document. The analysis of this project on navigation issues are further discussed in

Section 5.C.6.

9. Section 10(j) Recommendations (Federal Power Act)

Under Section 10(j) of the Federal Power Act (FPA), each license issued by the Commission

shall include conditions based on recommendations provided by federal and state fish and

wildlife agencies for the PM&E of fish and wildlife resources affected by the project. The

Commission is required to include these conditions unless it determines that they are inconsistent

with the purposes and requirements of the FPA or other applicable law. Before rejecting or

modifying an agency recommendation, the Commission is required to attempt to resolve any

such inconsistency with the appropriate agency, giving due weight to the recommendations,

expertise, and statutory responsibilities of such agency.
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10. Section 4(e) Conditions (Federal Power Act)

Section 4(e) of the FPA provides that any license issued by the Commission for a project within

a federal reservation shall be subject to and contain conditions as the Secretary of the responsible

federal land management agency deems necessary for the adequate protection and use of the

reservation. The proposed transmission cable would be placed within an existing underground

effluent discharge pipe that traverses an easement through the Oregon Dunes National

Recreation Area, which is administered by Siuslaw National Forest under the jurisdiction of the

U.S. Department of Agricultural (USDA) Forest Service.

11. U.S. Forest Service Special Use Permit

Portions of the project’s underground electrical and fiber-optic transmission cable are located on

U.S. Forest Service (USFS) lands. OPT is applying for a USFS Special Use Permit in order to

construct and maintain an underground terrestrial transmission cable. The USFS regulations at

36 CFR Part 251 govern Special Use authorizations for use and occupancy of National Forest

System lands.
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Section 5

Environmental Analysis

A. General Description of the Project Area

The 10-PowerBouy WECs array, USP, and associated generating and mooring components of

the Reedsport Project would be located within a 0.25-square-mile area approximately

2.5 nautical miles offshore in south-central Oregon. The actual footprint of the constructed array

is expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or

approximately 30 acres (0.12 square kilometers). The project transmission cable is divided into

two main sections: a subsea transmission cable and an underground transmission cable. The

subsea transmission cable will be trenched in the sandy sea bottom before it enters the buried

effluent discharge pipe, which comes ashore (underground) at the southern end of nearly

23 miles of continuous, undeveloped beach. The effluent discharge pipe passes under intertidal

and dune habitat within the Oregon Dunes National Recreation Area, an area that extends

approximately 55 miles from Florence to Coos Bay (OPRD 2005). The underground

transmission cable will be within the existing effluent pipe and will connect to the existing

Douglas Electric Cooperative overhead transmission line located approximately 3 miles inland

on the north bank of the Umpqua River. The transmission cable will not be visible as it will be

contained within the existing effluent pipe. There will also be a shore station, located along the

underground transmission cable about 3 miles inland in close proximity to the Douglas Electric

Cooperative transmission line. This shore station will be the size of a typical residential garage.

The marine components of the project will be located 2.5 nautical miles from the shoreline.

The terrestrial portions of the project area are within the south-central portion of the Oregon

Coast Range Ecoregion (Figure 1-1). This ecoregion includes the Oregon Coast Range from the

Columbia River to the border with California and east to the edge of the Willamette Valley

(OPRD 2004b). As described by the Oregon GAP Analysis Project:

The Coast Range Ecoregion includes the entire Oregon coastline and the northern and
central Oregon Coast Range Mountains, and extends north though the state of
Washington to southwestern British Columbia on Vancouver Island, and south into
California. Elevations in the Oregon Coast Range Ecoregion range from sea level to
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4,000 feet, and the marine climate creates the most moderate and wettest habitats in the
state. Average annual precipitation of 60 to 180 inches supports spectacular stands of
temperate rainforests. Vegetation is characterized by forests of Sitka spruce, western
hemlock, Douglas fir and red alder.

The Oregon coast has other unique ecological features. Sand deposits from coastal
streams and rivers (primarily the Umpqua and Columbia Rivers) have created major
coastal dune systems, the largest located at the Oregon Dunes National Recreation Area.
In the north coast, steep headlands and cliffs are separated by stretches of flat coastal
plain and large estuaries. The south coast includes the warmest areas, with rugged
headlands and very mild winters, supporting local endemic species such as the coast
redwood and Port Orford cedar.

Almost 40% of the region is in public ownership, primarily in National Forest and State
Forest lands. Population is dispersed in many small towns, most located within a few
miles of the ocean. Forest products, tourism and fisheries are the mainstays of the local
economy. The Coast Range Ecoregion includes all of Oregon’s coastal resources,
including all of the intertidal, marine and estuarine habitats.

The Oregon coast is a high wave-energy, dynamic environment. The state’s beaches and

immediate coastal areas typically have mild temperatures; mean summer temperatures are

typically in the low 60s (F) and mean winter temperatures are typically in the low 40s. The

average annual precipitation is 75 to 90 inches. Strong winds strike typically in advance of

winter storms and can exceed hurricane force. Winter weather, which is typically wet, is

generally influenced by counterclockwise-rotating low-pressure systems that cross the North

Pacific, resulting in frontal cyclonic storms characterized by heavy rains and high south to

southwesterly winds. Summers are relatively dry and fair, with mild north-northwesterly winds,

and frequent strong afternoon breezes and coastal fog (OPRD 2005, 2004b).

From the offshore PowerBuoys to the grid interconnection, the project crosses marine, terrestrial,

and wetland systems, including soft-bottom subtidal habitats, pelagic habitats, sandy beaches and

dunes, estuarine wetlands, palustrine wetlands, riverine (riparian) wetlands, mixed coniferous-

deciduous forests, and developed/industrial areas. The local environments affected by

components of the project are described in more detail in the following sections.
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B. Cumulative Effects

According to the Council on Environmental Quality’s regulations for implementing NEPA

(40 C.F.R. §1508.7), an action may cause cumulative effects on the environment if its impacts

overlap in space or time with the impacts of other past, present, and reasonably-foreseeable

future actions, regardless of what agency or person undertakes such other actions. Cumulative

effects can result from individually minor but collectively significant actions taking place over a

period of time, including hydropower and other land and water development activities.

From the review of potential effects of other actions in the area relative to the proposed project

resources (per 40 C.F.R. §1502.21), OPT could only find one project for which environmental

reports had been produced: Umpqua Ocean Dredged Material Disposal Site Evaluation by the

USACE (1989). The USACE has been responsible for the maintenance of navigable waterways

of the North Pacific Coast since 1971. Dredging of the mouth of the Umpqua River began in

1924 shortly after the construction of jetties designed to aid in the navigability of the river.

Frequency of maintenance dredging depends upon the volume of sediments transported into the

estuary and the frequency and severity of storm conditions. A designated disposal site of dredged

materials is located at the Umpqua River entrance or approximately 5.5 miles south of the

Reedsport Project site (USACE 1989). In addition, the selected dumping site serves as a

sediment source to replenish the area beaches (personal communication, Cathy Tortorici, NMFS,

August 13, 2008). Dredged material disposal amounts are available beginning in 1976, and

through 2006, the most recent recording of materials disposed onsite, an average of

163,400 cubic yards of dredged material were deposited at this site (USACE 2007). It is

anticipated that the effects of dumping these quantities of sediment into the ocean over a period

of 84 years represents a more significant effect on the environmental, particularly benthic species

and their habitat, than the environmental effect from the proposed 10-PowerBuoy array. As

indicated above, each anchor will cover an area approximately 32.8 feet (10 meters) in diameter,

and the total area of the seafloor ultimately covered by 16 anchors would be 13,760 square feet

(0.321 acres), or 1.7 percent of the actual PowerBuoy array footprint.
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Based on the information reviewed and collected in support of this license application and

consultation with resource agencies and stakeholders, OPT has identified sediment transport,

marine life resources and commercial fishing/crabbing as having the potential to be cumulatively

affected by the proposed Reedsport Project in concert with other activities in the proposed

project area. These potential cumulative effects are discussed at the end of the following

sections:

■ Sediment transport

− Section 5.C.1, Geology and Soils and Section

− Section 5.C.5, Threatened and Endangered Species and EFH

■ Marine life resources

− Section 5.C.3, Marine Life

− Section 5.C.5, Threatened and Endangered Species and EFH

■ Commercial fishing/crabbing

− Section 5.C.6, Recreation, Ocean Use, and Land Use

1. Geographic Scope

The geographic scope of analysis defines the physical limits or boundaries of the proposed

action’s effects on resources that may be cumulatively affected by the proposed and related

actions. Because the nature of the resource determines the potential range of the proposed

action’s effects, the geographic scope for each resource may vary.

Based on the nature and location of the Reedsport Project, as well as the interests of the

participants in this licensing process, the general geographic scope for the cumulatively affected

resources encompasses the Oregon territorial sea, or the Oregon Pacific coast to the 3-nautical-

mile boundary, and includes the terrestrial portion of the transmission cable and shore station.

The Reedsport Project, in combination with other recent, on-going, or proposed activities within

this geographic scope could cumulatively affect marine life.
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Four wave energy projects, including the Reedsport Project, are currently proposed within

Oregon state waters. These projects are listed below:

■ Douglas County Project (FERC No. 12743); Douglas County

■ Oregon Coastal Wave Energy (FERC No. 13047); Tillamook Intergovernmental

Development Entity

■ Coos Bay OPT Wave Park (FERC No. 12749); Oregon Wave Energy Partners I, LLC

■ Reedsport OPT Wave Park (FERC No. 12713); Ocean Power Technologies, Inc.

A PAD was submitted for the Coos Bay OPT Wave Park (Coos Bay Project) on March 7, 2008

and for the Douglas County Project on May 23, 2008. The Tillamook Project is in a preliminary

stage where it is being determined whether the project would be technically or economically

viable. OPT cannot reasonably determine if all the projects will be developed. By way of

example, four previously-proposed wave energy projects in Oregon have been cancelled or

surrendered.

■ In a letter dated March 26, 2008, Energetech America notified FERC that it decided to not

develop its proposed Florence Wave Park (FERC No. 12793).

■ FERC dismissed the preliminary permit for the Lincoln County Wave Energy Project

(FERC No. 12727) on April 4, 2008.

■ FERC dismissed the preliminary permit for Finavera’s Coos County Offshore Wave

Energy Power Project (FERC No. 12752) on June 26, 2008.

■ Oregon Wave Energy Partners II, LLC (a subsidiary of OPT, Inc.) surrendered their

preliminary permit for the Newport OPT Wave Park (FERC No. 12750) on March 14,

2009.

Gray whales and southern resident killer whales are highly migratory species. As a result they

may be cumulatively affected by proposed wave energy projects in California and Washington,

where there are six and one proposed wave energy projects, respectively. These are further

discussed in the cumulative effects discussion in the Marine Life section (Section 5.C.3.d) and

Threatened and Endangered Species section (Section 5.C.5.d).
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2. Temporal Scope

The temporal scope of analysis in this APEA includes a discussion of the past, present, and

future actions and their possible cumulative effects on marine and recreation resources. Based

on the term of the proposed license, this APEA projects this analysis 35 years into the future,

concentrating on reasonably-foreseeable future actions. The historical discussion is limited, by

necessity, to the amount of available information for each resource. OPT identified the present

resource conditions based on the PAD, additional information reviewed or collected in support of

development of this license application, consultation with resource agencies and stakeholders,

and federal and state comprehensive plans.

C. Proposed Action

This section discusses the effects of the project actions on environmental resources. For each

resource, first the affected environment is described, as this is the existing condition and baseline

against which effects are measured. Specific environmental issues and unavoidable adverse

impacts are then analyzed and discussed. Then, in the case of Geology and Soils (Section 5.C.1),

Marine Life (Section 5.C.3), Threatened and Endangered Species (Section 5.C.5), and

Recreation, Ocean Use, and Land Use (Section 5.6), cumulative effects are discussed.

1. Geology and Soils

a. Affected Environment

Regional Geology

The Oregon Coast is part of a relatively narrow continental margin where three tectonic plates

converge: the Juan de Fuca plate, the smaller Gorda plate, and the North American Plate. The

Oregon coastal strip is continuously mountainous and consists of Tertiary sedimentary and

volcanic rocks (Coast Atlas 2000).
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The Oregon sand dunes are the largest expanse of coastal dunes in North America (OPRD

2004b). The dunes occupy approximately 140 of the 310 miles of Oregon’s coast. The region

where dunes are the largest, most diverse, and most abundant is designated as the Oregon Dunes

National Recreation Area, a division of the Siuslaw National Forest. This section of dunes spans

a distance of approximately 55 miles from Florence to Coos Bay (OPRD 2005). Formed since

the last Ice Age, these Holocene sand dunes in this region reach heights of 500 feet above sea

level and extend as far as 2.5 miles inland (USFS 2007).

Formation of sand dunes requires an abundance of loose sand, wind, and a suitable terrain. The

abundance of sand from which the dunes were created was formed by rocky sea cliff erosion of

sedimentary rock. This older Cenozoic marine and estuarine sedimentary rock was uplifted and

exposed some 12 million years ago (USFS 2004). The source dune sand is retained at the

coastline by strong ocean currents. The source sand is continuously replenished by northward

ocean currents in the winter and southward currents in the summer, which carry sand by means

of erosion from powerful dredging waves and sediment transport load from the numerous rivers

and streams that empty into the sea (USFS 2007). Dunes along the Oregon coast are constantly

reshaped and moved with seasonally-changing wind, with coastal winds blowing sand inland

from the ocean for up to 2.5 miles (Lund 1973; USFS 2004). The Oregon coast provides ideal

terrain for sand dune formation, as easily-eroded sedimentary rock of the coastal plain provides a

level surface for the movement of sand.

Suitable terrain for sand dune formation is one that permits movement of sand over a level

surface. Along the Oregon coast, easily eroded sedimentary rock can provide a level surface for

dune formation. During the Pleistocene Epoch, 1.8 million to 11,550 years ago, indentations

were cut into coastal sedimentary bedrock by a sea level that stood at least 450 meters higher

than present (Cooper 1958). In these indentations, sediments settled, forming a thin layer of

deposition as sea levels receded. Between Sea Lion Point (north of the project - 10 miles north

of Florence) and Coos Bay (south of the project), this sandstone deposition is called the Eocene

Tyee Formation, the underlying bedrock also called the Coos Bay Dune Sheet, a narrow coastal

plain that gently slopes from the upland into the sea (Lund 1973). This coastal plain has allowed

the formation of the Oregon sand dunes.
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The dominant dune formation in Douglas County is the oblique ridge sand dune. These

constantly shifting dunes occur in a parallel pattern of ridges. Oblique ridges are classified by

the slanted angle at which both summer and winter winds shape them. They rise to heights of

180 feet and reach lengths up to one mile. The western wind-blown face of the ridge typically

consists of a long sloping bank, while the eastern side is usually higher and steeper.

Site-Specific Geology

Marine Geology

Regional offshore native marine sediments in the project vicinity are moderately to well-sorted

fine sand (0.19 to 0.125 mm) (USACE 1989). Finer sediments in the nearshore region are

carried in suspension and are quickly removed from the site by offshore currents (USACE 1989).

More recent geological data collected by USACE (2007) show that sediments in the project

vicinity (near the mouth of the Umpqua River) consist of mostly medium to fine grain marine

sands with at least 87 percent of the sediment larger than 0.062 mm. Shell debris was also noted

in the area. The sandy sediment is common to the Oregon Coast and often varies in percent fines

due to variations in currents and riverine input.

To gain site specific geological information, Sea Engineering, Inc. was retained by OPT to

conduct a Marine Geophysical Survey within the project area. The survey was conducted from

September 11, 2007 to September 14, 2007. The survey covered the 800-meter-by-800-meter

PowerBuoy array site and along a 200-meter-wide corridor centered on the cable route from the

end of the effluent pipe outfall to the array site. The scope of work for the Marine Geophysical

Survey included bathymetric, side scan sonar, magnetometer, sub-bottom, sediment sampling,

towed video, and diver surveys (Sea Engineering 2007). The final study report is included in this

license application as Appendix D.

The seabed in the project area is generally flat and featureless, with depths ranging from 165 to

225 feet in the PowerBuoy array area. The bottom is uniformly sandy with no rocky

outcroppings or ledges. The effluent pipe, a concrete-encased steel pipe located approximately
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0.5 statute miles from shore, was the only magnetic anomaly detected in the survey area (Sea

Engineering 2007).

The side scan sonar survey identified no objects on the seabed other than sand. The sub-bottom

survey also found no indication of bottom structure (uniformly sandy with no rocky outcroppings

or ledges) The cable corridor and PowerBuoy array area have a defined substrate comprised of

sand to the depth of sub-bottom penetration (greater than 65 feet). Apart from the effluent pipe,

no sub-bottom structure was detected in the proposed PowerBuoy array area or subsea

transmission cable corridor (Sea Engineering 2007).

Sediment grain sizes in the proposed PowerBuoy array area and subsea transmission cable

corridor were evaluated from 15 grab-samples collected with a Wildco Petite Ponar Grab

Sampler. Ten grab-sample sites were randomly selected in the PowerBuoy array area, and five

grab-sample sites were taken at depths ranging from 87 to 162 feet along the subsea transmission

cable route (Figure 5.C.1-1). All of the samples taken were sand, had grain sizes ranging from

171.5 to 190.8 microns, and were dark brown to black in color (Sea Engineering 2007).

The towed video camera resulted in poor-quality data because of low visibility and did not reveal

any flora or fauna on the seabed in the proposed PowerBuoy array area or subsea transmission

corridor. The towed video camera also allowed for inspection of the effluent discharge pipe that

will be used by the subsea transmission cable. A total of 2 to 3 feet of sand was observed

overlying the pipeline (Sea Engineering 2007).

Terrestrial Geology

The subsea transmission cable would come ashore through an existing effluent pipe that passes

under the beach and dunes which are part of the Oregon Dunes National Recreation Area until

reaching the demarcation point, located at a turn-around at the end of Sparrow Park Road,

immediately inland of the sand dunes. At the demarcation point, the subsea transmission cable

will exit the effluent pipe, enter a buried vault, and re-enter the effluent pipe. The vault will
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FIGURE 5.C.1-1

GRAB SAMPLE LOCATIONS - GRAIN SIZE ANALYSIS, SEPTEMBER 2007
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serve as a transition from a double armored submarine cable to an underground transmission

cable that will continue along the existing effluent pipe easement and within the existing

roadway. The underground transmission cable will connect to the existing Douglas Electric

Cooperative transmission line, located approximately 3 miles inland (Figure 5.C.1-2).

As previously discussed, the Oregon Dunes are comprised of eolian sands from the coastal plain.

Coastal forest “blowouts” have occurred near the project area where winds have eroded the

vegetation cover allowing for the formation of sand lobes extending into the forest. Part of the

area in Figure 5.C.1-2 is unconsolidated as Quaternary dunes (Qd). These dunes are protected

from wind and erosion by vegetation. This land type is a transition from a coastal ecosystem to a

terrestrial ecosystem. Approximately 1 mile inland, the geology transitions to Tyee Formation

from the Tertiary period (Tt) (Miller et al. 2003). This formation is characterized by thick,

rhythmic sequences of sandstone and siltstone (USGS 2007b). The upper mantle portion of the

formation is a sandy and silty loam. The Tyee Formation is the dominant formation in the

Reedsport quad. The remaining 2 miles of the transmission cable route to a Douglas Electric

Cooperative grid connection continues along the Tyee Formation (Miller et al. 2003).

The northern shoreline of the Umpqua River near the underground transmission cable has a steep

slope (approximately 28 degrees or greater). The slopes near the grid interconnection and just

inland of the dunes have been characterized as “high” landslide potential (NOAA 2007c, Oregon

Department of Geology and Mineral Industries landslide hazard GIS data) (Figure 5.C.1-3). The

entire underground transmission cable will be buried within the existing roadway.

b. Environmental Effects

Installation (or decommissioning) of the mooring anchors and subsea transmission cable would

result in localized, temporary disturbance of the seafloor. Because this action would potentially

affect local marine life living on or in the seabed, this effect is discussed in Sections 5.C.3,

Marine Life. The effects of the underground transmission cable installation on terrestrial habitat

are addressed in Section 5.C.4.
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FIGURE 5.C.1-2

GEOLOGY GIS MAP
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FIGURE 5.C.1-3

LANDSLIDE POTENTIAL FOR PROJECT VICINITY

Source: NOAA 2007c.
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In this section, the evaluated potential effects of the project on geology and soils are:

■ Deployment of the subsea transmission cable;

■ Project effects on waves, currents, and sediment transport; and

■ Construction of the terrestrial transmission cable.

Subsea Transmission Cable

OPT proposes to install a subsea transmission cable to transmit power from the USP to the shore.

The subsea transmission cable would be trenched from the USP to the outlet of the effluent

discharge pipe, a distance of about 2.3 statute miles (the effluent pipe opening is located about

0.5 statute miles from shore). The substrate along the entire length of the 2.3-mile-long,

trenched submarine transmission cable is sand. The cable would be installed at a minimum

depth of approximately 3 to 6 feet below the sea floor according to conventional trenching or jet

plowing methods, based on final selection of a cable deploying contractor. Conventional

trenching would most likely involve an ocean vessel pulling an underwater plow that

continuously cuts a trench and places the cable into the trench.

The Marine Geophysical Survey conducted in September 2007 found that the seabed in the

project area is homogenous, consisting of sand. Trenching associated with deployment of the

cable will involve temporary displacement of sand along the cable route. However, the sediment

will be placed back in the trench to cover the cable. Therefore, effects to the seabed will be

temporary and short term. As indicated above, effects to the benthic organisms within the

seabed are discussed in Section 5.C.3, Marine Life.

Waves, Current, and Sediment Transport

Stakeholders have raised the concern that because PowerBuoys extract and absorb power from

passing waves, the project could affect shoreline erosion and accretion. The Aquatic Species

Subgroup has expressed concerns about the potential impacts of the project to the physical

environments and ecosystems (e.g., affect currents and erosion/accretion at the beach).
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Depending on the size and other characteristics of the array (e.g., porosity), an array of

PowerBuoys could cause changes in wave height and direction in its lee, at length scales similar

to the spacing between the devices (about 330 feet). These variations could persist shoreward to

the outer edge of the surf zone and could be a significant driver of nearshore currents, potentially

resulting in changes to the stability and configuration of the beach (i.e., erosion or accretion).

Although this is not expected, the potential effect of the 10 proposed PowerBuoys on wave,

currents, and sediment transport have not been evaluated, and to address stakeholder concerns,

OPT proposes to conduct a Wave, Current, and Sediment Transport Study (Appendix C).

The PowerBuoys that will be installed at the Reedsport Project have a float diameter of 36 feet

and will be placed approximately 330 feet apart. Based on a Fresnel analysis (a numerical

model) of the PowerBuoy array at these dimensions, OPT estimated attenuation of about

12 percent behind the PowerBuoys and a worst case instantaneous attenuation of wave amplitude

at the beach of 2.1 percent. This estimate assumes monochromatic waves, which would be worst

case, and a directional wave spreading factor of 0.95. The Surfrider Foundation (Surfrider)

provided independent analysis at a February 05, 2007 Oregon Solutions Recreation/Public safety

meeting that confirmed an attenuation of less than 15 percent, given the current level of wave

energy conversion technology and the density and placement of the proposed PowerBuoys. In a

letter to OPT dated February 5, 2007, Surfrider stated that they expect the proposed project to

cause minimal wave reduction at Winchester Bay, a premier surf spot located 1.5 miles south of

Reedsport. Surfrider added that wave height reduction is positively correlated with density of

WEC placement and reduced distance to the shoreline.

An analysis by the Office of Naval Research in an environmental assessment for the installation

of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii

concluded that the PowerBuoys would have only a very localized effect on currents, wave

direction, and shoreline physiography. Currents would only be affected within an area that

would not extend more than a few PowerBuoy diameters (Department of the Navy 2003). While

the Hawaii site differs physically from the Reedsport site, OPT believes these findings suggest

that a project the size of the proposed Reedsport Project would only have a negligible effect on
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ocean currents, wave attenuation, and related erosion and/or accretion patterns in the Coos

littoral cell.

The shoreline along the high-energy coast of Oregon is episodically shaped by large waves and

high water levels associated with major storms. As described by Allen et al. (2002), “shoreline

changes along the Oregon coast are highly variable both spatially and temporally, with the

beaches undergoing periods of rapid episodic erosion, followed by intervening years to decades

during which the beaches and dunes rebuild.” Given the dynamic nature of the Pacific Ocean off

Oregon, combined with the small size and distance of the 10-PowerBuoy array from shore, OPT

anticipates that any attenuation of wave energy or ocean currents and associated erosion or

accretion of the shoreline resulting from the PowerBuoy array will be negligible in the Coos

littoral cell. However, because of the lack of empirical data and uncertainty inherent in the

above analyses, the Aquatic Species Subgroup has expressed concerns about the potential

impacts of the project to the physical environments and ecosystems (e.g., affect currents and

erosion/accretion at the beach). Depending on the size and other characteristics of the array

(e.g., porosity), an array of PowerBuoys could cause changes in wave height and direction in its

lee, at length scales similar to the spacing between the devices (330 feet). To address stakeholder

concerns, OPT’s proposed Wave, Current, and Sediment Transport Study will provide an

effective means to obtain site-specific data and evaluate, through associated modeling of

acquired data, potential effects of the project on waves and currents. Results of the modeling can

be used to predict project effects, if any, on sediment transport. In the event that substantial

effects on waves and currents are observed, additional evaluation of effects on shoreline

processes may be warranted.

Terrestrial Transmission Line

OPT proposes to use a pull line to run the subsea transmission cable through the existing effluent

pipe, from the outfall to the demarcation point, just inland of the dunes at the turn-around located

at the end of Sparrow Park Road. Additional details of this methodology would be developed

following selection of the contractor who will deploy the subsea cable.
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The terrestrial portion of the transmission cable will be contained within the effluent pipe and

will run the length of the pipe line, emerging 3 miles inland to connect with the existing Douglas

Electric Cooperative transmission line. A small shore station will be located in close proximity

to the interconnection point with the Douglas Electric Cooperative transmission line.

The existing access roads will be used for access along the pipeline, so no temporary access

roads will be constructed for installation of the project.

With respect to terrestrial geology and soils, installation of the transmission cable within the

existing roadway should not result in any observable erosion or compaction of soil, provided that

standard best management practices are employed. The subsea cable will pass under the

intertidal zone and beach within or beside the existing effluent pipe. No disturbance to the beach

is expected during installation of this segment of the transmission cable or during project

operation.

c. Unavoidable Adverse Impacts

Short-term impacts, in the form of scour, to the seabed in the vicinity of the anchors and subsea

transmission cable, would be associated with installation (or decommissioning) of the project.

These effects are anticipated to be localized to the immediate area around the anchors.

d. Cumulative Effects

Project stakeholders are concerned that a number of wave energy projects may cumulatively

affect sediment transport along the shore, possibly resulting in changes in erosion or accretion

along beaches.
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2. Water Resources

a. Affected Environment

Below we discuss the water resources of the project area as follows:

■ Water Quality

■ Wave Characteristics

■ Wind and Currents

Water Quality

The project is located in the Pacific Ocean within the territorial limits of the state of Oregon and

falls under the water quality standards outlined in the Oregon Administrative Rules (OAR)

340 41. The ODEQ is responsible for managing water quality and, in general, key rules

applicable to this project address maintaining water quality so as to:

■ support aquatic species without detrimental changes in the resident biological communities

(OAR 340-041-0011);

■ prevent a reduction in ambient dissolved oxygen concentrations (OAR 340-041-0016);

■ maintain pH between 7.0 and 8.5 (OAR 340-041-0021);

■ prevent water temperature increases which adversely affect fish or other aquatic species

(OAR 340-041-0028); and

■ prevent the introduction of toxic substances above natural background levels in amounts,

concentrations, or combinations that may be harmful to aquatic life, public health, or other

designated beneficial uses (OAR 340-041-0033).

As designated by ODEQ, the marine portion of the project lies in the Mid-Coast and Umpqua

River Basins for the purposes of water quality standards. The designated beneficial uses for

marine waters adjacent to the Mid-Coast and Umpqua River Basins are industrial water supply,

fish and aquatic life, wildlife and hunting, fishing, boating, water contact recreation, aesthetic

quality, commercial navigation and transportation (OAR 340-41-0220 and OAR 340-41-0320).
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Oregon’s Administrative Rules also include 16 statewide narrative criteria for water quality

(340-041-0007). Criteria numbers 10 through 14, which most pertain to the proposed project,

prohibit the following conditions:

■ development of fungi or other growths having a deleterious effect on stream bottoms or

aquatic life or that are injurious to public health, recreation, or industry;

■ creation of tastes or odors or toxic or other conditions deleterious to aquatic life or

affecting the potability of drinking water or the potability of fish or shellfish;

■ formation of appreciable bottom or sludge deposits or the formations of any organic or

inorganic deposits deleterious to aquatic life or injurious to public health, recreation, or

industry;

■ objectionable discoloration, scum, oily sheens, or floating solids, or coating of aquatic life

with oil films; and

■ aesthetic conditions offensive to human senses of sight, taste, smell, or touch.

Water quality data is available in the vicinity of the project through the Oregon Department of

Environmental Quality’s Laboratory Analytical Storage and Retrieval Database (LASAR). The

monitoring sites closest to the project are:

1. Site 30242, located approximately 5.4 nautical miles northwest of the Umpqua River

mouth and 0.8 miles southwest of the PowerBuoy array; and

2. Site 30221 located approximately 11.4 nautical miles southwest of Tahkenitch Creek

mouth and approximately 10.5 miles northwest of the PowerBuoy array.

Both sites were last sampled during the Coastal Environmental Monitoring & Assessment

Program (CEMAP) in 2003 by the Oregon Department of Environmental Quality. Sampling

took place on June 11, 2003 and June 12, 2003 at site 30221 and June 12, 2003 at site 30242.

Samples were taken at a variety of depths and analyzed for various water quality parameters

including ammonia, chlorophyll a, dissolved orthophosphate, pH, nitrate/nitrite, pheophytin, total

copper, total organic carbon, and total suspended solids (Table 5.C.2-1).
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TABLE 5.C.2-1

CEMAP WATER QUALITY SAMPLING JUNE 2003

Sample
depth (m)

pH
Total Cu

(mg/Kg dry)

Total
Organic
Carbon
(mg/Kg

dry)

NH3 as N
(mg/L)

NO3/NO2

as N
(mg/L)

Dissolved
orthophosphate

as P (mg/L)

Chlorophyll
a (µg/L)

Pheophytin
a (µg/L)

Total
Suspended

Solids
(mg/L)

%
Sand

%
Silt

%
Solids

Site 30221

2 m 8.2 - - <0.02 0.0402 0.014 7.1 1.1 5 - - -

51 m 7.8 - - <0.02 0.444 0.069 0.5 0.7 13 - - -

116 m 7.7 - - <0.02 0.529 0.078 <0.1 0.4 14 - - -

Bottom - 18.8 7000 - - - - - - 66.4 33.6
59.3,
57.0

Site 30242

2 m 8.4 - - <0.02 0.0149 0.005 4.3 1.2 15 - - -

37 m 7.8 - - <0.02 0.404 0.069 2.7 1.2 14 - - -

74 m 7.7 - - <0.02 0.47 0.077 10 1.9 15 - - -

Bottom - 11.9 5700 - - - - - - 85.8 14.2
67.9,
68.4

Source: Oregon Department of Environmental Quality Laboratory Analytical Storage and Retrieval Database.
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Wave Characteristics

Ocean waves arriving at the project area are generated by distant storms and by local winds.

Distant storms produce waves that arrive at the coast uniform in height, period, and direction

(USACE 1989). Local winds produce seas containing a mixture of wave height, periods, and

directions. Generally, local seas have higher waves and shorter periods than incoming swells

from distant storms (USACE 1989).

The Electric Power Research Institute (EPRI) conducted a wave energy feasibility definition

study for a number of sites in Oregon in 2004 (EPRI 2005), including the proposed project area.

EPRI concluded that Oregon has very powerful waves and that the total wave energy resource

potential off the coast of Oregon has the potential to supply about 20 percent of the state’s total

electrical demand. EPRI reported that the nearest wave data buoy to the project site is the

Coquille River Station (CDIP 0037) data buoy, located at a depth of 210 feet (64 m) about 70

miles (110 kilometers) southwest of the project site. From results of the 12 years of available

data (1984 to 1996), the average annual wave power at the data buoy is 21.2 kW/m, ranging from

about 6 kW/m to 41 kW/m (Figure 5.C.2-1; EPRI 2005). This range represents seasonal

variation in average wave power with highest energy occurring during the winter and lowest

energy occurring during the summer (EPRI 2005). The largest single-wave event was estimated

to be 49.2 feet (15 meters)9, and the median height (trough to crest) of the one-third highest

waves for a 12-hour period averaged over the 12-year dataset was 25.6 feet (EPRI 2004a).

Wind and Currents

Winds along the Oregon coast help to drive ocean currents and strong waves. During the winter,

strong low pressure systems generate winds predominantly from the south and southwest.

During the summer, high pressure systems generate predominant winds from the north. In both

seasons, there are short-term fluctuations related to local systems (USACE 1989). Several

researchers at Oregon State University (OSU) employ various real-time monitoring tools to log

9 This statistic should not be confused with the 100-year wave condition, which is the design criteria for the
mooring and PowerBuoy structures.
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FIGURE 5.C.2-1

MONTHLY AVERAGE WAVE POWER GENERATED AT COQUILLE RIVER

STATION (CDIP 0037) DATA BUOY, LOCATED ABOUT 70 MILES (110KM)

SOUTHWEST OF THE PROJECT SITE

Source: EPRI 2004a.

ocean wind and currents (Global Ocean Ecosystem Dynamics [GLOBEC] 2001; Kosro 2007). A

visual depiction of recent ocean currents along the central Oregon coastline is displayed in

Figure 5.C.2-2. Figure 5.C.2-3 shows how wind direction and strength drive biological

upwellings that are important food resource areas for pelagic fish. Satellite ocean surface

temperature plots show cold water (blue) near the coast and warmer water (red) offshore during a

summer upwelling (GLOBEC 2001). During summer, the coastal water is 11°F cooler than the

offshore water. During winter, the pattern is reversed and warm water moves nearshore off the

Oregon and northern California coasts, warming the inshore water 5°F more than the offshore

water. Winds for 1995 and 1996 at Newport, Oregon are shown in the top panels where daily

sticks point toward the direction the wind is blowing and their length indicates the strength of the

wind. Traditional southward, upwelling winds occur in the spring and summer and northward,

downwelling winds occur in the late fall and winter.
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FIGURE 5.C.2-2

VISUAL DISPLAY OF CURRENT PATTERNS ALONG THE OREGON COAST

(REEDSPORT IS LOCATED BETWEEN FLORENCE AND COOS BAY)

Note: Figure adapted from Kosro (2007) and GLOBEC
(2001).
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FIGURE 5.C.2-3

WINDS AND CORRELATING WATER TEMPERATURE ALONG THE SOUTHERN

OREGON COAST

Note: Daily sticks point toward the direction the wind is blowing and their length indicates
the strength of the wind. Figures adapted from Kosro (2007) and GLOBEC (2001).
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b. Environmental Effects

Potential effects of project operation on wave strength attenuation are addressed above in

Section 5.C.1, Geology and Soils. As part of the proposed Fish and Invertebrates Study

(Appendix C), OPT will conduct water quality monitoring during construction and project

operation. OPT will monitor the seabed for accumulation of biofouling debris10. In the event

that build up of biofouling debris is seen to occur, OPT will consult with the Aquatics Resources

and Water Quality Committee on the need to evaluate potential related water quality concerns

(e.g., total organic carbon, biological oxygen demand).

Installation and operation of the project is not expected to influence dissolved oxygen

concentration, pH, or temperature of the surrounding water. During consultation in October

2007 and following review of the proposed draft water quality monitoring methods submitted

October 4, 2007, ODEQ stated that, because data are available, they would not be requesting that

OPT collect additional water quality data prior to submission of the 401 WQC application. They

also stated that they expected that water quality monitoring conducted as part of the above-

referenced study would be collected following a QA/QC plan, as described in the EPA document

EPA Requirements for Quality Assurance Project Plans EPA QA/R-5 (U.S. Environmental

Protection Agency [EPA] 2001). OPT will conduct the data collection and develop a QA/QC

plan and data management for this monitoring as outlined and described in the referenced EPA

document.

As outlined in the June 2007 Declaration of Cooperation, based on discussions by the Aquatic

Species Subgroup during pre-filing consultation for the project, and OPT’s own evaluation, there

are three primary potential effects of the project on water quality:

■ Fluid leakage from the PowerBuoys;

■ Spills during construction and installation; and

■ Leachate from the anti-fouling paint that coats the main components of the PowerBuoy

system.

10 While planned inspections of the mooring system will be conducted annually, during the first two years
inspections will occur every three to four months, weather permitting, at which time the seabed will be
evaluated.
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Fluid Leakage from the PowerBuoys

The PowerBuoys will each contain 198 to 264 gallons (750 to 1,000 liters) of hydraulic fluids

that, in the unlikely event a catastrophic failure, could result with a release of fluid into the

ocean. It is highly unlikely that there would be a release of hydraulic fluid from the PowerBuoy

as the fluid is contained within a hydraulic system which is fully contained within the steel

PowerBuoy structure (the spar acts as a secondary containment system capable of holding more

than 110 percent of the fluid in the hydraulic system). This essentially serves as a double

containment system. However, in the event that release did occur, dispersal of the hydraulic

fluid could have immediate effects to offshore birds and minor impacts to marine mammals. The

working fluid proposed for the PowerBuoy’s power generating system is Shell Tellus Oils T,

which is formulated to maintain viscosity over a range of temperatures and maintain chemical

stability in the presence of moisture. A technical data sheet for Shell Tellus Oils T is included in

Appendix A. The most likely outcome would be recovery of a drifting or grounded buoy.

Through pre-filing consultation between OPT, resource agencies, and stakeholders as part of the

Aquatic Species Subgroup, OPT has evaluated potential effects of fluid leakage from the project

to the water quality as it impacts the marine community. As outlined in the Declaration of

Cooperation, the Aquatic Species Subgroup determined that the potential exposure would be low

and the impact to offshore birds and marine mammals would be dependent upon the type of fluid

used and the rigosity of the response plan.

The PowerBuoy is carefully designed to minimize the potential for hydraulic fluid leaks. No

hydraulic components are located external to the PowerBuoy; the design does not have any

hydraulic seals exposed directly to the ocean due to the implementation of a push-rod system.

Additionally, each seal is backed up with an end cap that captures any fluid leakage. If any

leakage did occur it would be contained with the spar structure and not be released into the

ocean. Hydraulic fluid pressure and volume is monitored by the PowerBuoy computer and

available via radio and fiber optic link. In the case that any fluid leaks at this end cap, or any

other place in the hydraulic circuit, it is contained inside the PowerBuoy spar. Sensors inside the
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bottom of the spar measure the quantity of leaked fluid and will trigger an alarm, which would

alert OPT and initiate the response SPCC protocol11 (see Appendix F).

A vessel strike on a PowerBuoy was identified as a concern with regard to a scenario under

which hydraulic fluids may be released from the PowerBuoy. A vessel strike of a PowerBuoy

would first impact the PowerBuoy’s float, which is passive and does not contain any hydraulic

fluid. If the strike was a large impact, and for some reason did reach the spar (which is over

13 feet from the float edge) and damage it, it is unlikely that the hydraulic system would be

impacted since it is protected by the steel structure of the spar.

Because of the design considerations to minimize the potential for leaks of hydraulic fluid

combined with the relatively small amount of hydraulic fluid in each PowerBuoy (198 to

264 gallons; an average crabbing boat contains 10,000 to 30,000 gallons of diesel fuel), OPT

believes the hydraulic fluid used in the PowerBuoy will likely not represent a threat to offshore

birds or marine mammals. An SPCC has been developed in accordance with the USEPA’s

regulations at 40 C.F.R. 112 and is included in Appendix F. Implementation of this plan will

ensure that measures and procedures are in place to respond in the unlikely event of a release of

hydraulic fluid.

Spills During Construction and Installation

During the installation and construction of the wave park, a number of vessels, including tugs,

barges, cranes, and workboats will be employed. Each of these vessels contains fuel, hydraulic

fluid, and potentially other hazardous materials. Stakeholders have raised a concern that there is

a risk that there could be a spill of such materials while these vessels are being employed.

As with the other wave energy projects that OPT, Inc. has built, such as the Kaneohe Bay Project

in Hawaii, the marine construction contractors that OPT, Inc. hires will be required to have spill

response plans and their own insurance. OPT plans to use licensed, insured marine contractors

11 SPCC plans are required by U.S. Coast Guard Regulations for facilities having the potential to spill oil into a
navigable waterway or a stream/river leading to a navigable waterway.
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for the proposed project. OPT believes, as has been successfully done with many other marine

construction projects, that the installation of the Reedsport Project can be executed in an

environmentally-safe manner with appropriate safeguards to minimize the effects of spills in the

unlikely chance that one occurs.

Leachate from Antifouling Paint

Species that colonize underwater surfaces, such as spores, barnacles and algae, present a

challenge to marine underwater structures and ships. The natural adhesive “biological glue”

these organisms use to adhere to surfaces can lead to corrosion. Extensive colonization can also

increase the roughness of the surface (Callow and Callow 2002). Biofouling, if left unchecked,

can result in extensive effort to remove and repair colonized structures (Callow and Callow

2002). In response to the issues associated with biofouling, antifouling marine paints were

developed that time-release (leach) toxins into the proximal area of the ship or structure over

time (Schiff et al. 2007). Antifouling paints have been commonly used in marinas, offshore

structures, and ships for decades (Schiff et al. 2007).

OPT plans to coat the PowerBuoy, SSFs, and USP with antifouling paint, and stakeholders have

raised a concern that leachate from project structures coated with antifouling paint may

negatively affect the environment. There are two different types of antifouling paint, ablative

and hard-finish. Ablative antifouling paint is a soft paint that is designed to wear away, exposing

fresh layers of biocide. Hard-finish antifouling paint is not designed to wear away. The hard-

finish antifouling paint starts to leach out biocides on contact with water. These biocide toxins

can be comprised of several different chemicals, but are commonly developed using copper as

the active deterrent.

Reports on the effect of antifouling paints on marine species vary. Granmo et al. (2002) found

no effect of cod embryos at existing known field concentrations of copper. Low levels of copper

have been found not to be toxic to rock crab species, but as levels increased, osmoregulation

deteriorated (Thurberg et al. 1973). Review of literature assessing the effects of copper-based

antifouling paints use at docks and marinas indicated that low localized levels of copper
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generally did not have a negative impact on species and the use of antifouling paints appears

relatively common. Bioaccumulation of copper in the prey species (i.e. invertebrate shellfish) of

whales or other marine mammals appears to be at levels that do not pose a health risk (Turner et

al. 2007).

Braithwaite et al. (2007) reported use of antifouling paint on farmed salmon cage netting.

Dissolved copper’s effect on salmonids in salt water environments remains unknown (Hecht et

al. 2007; City of San Jose Environmental Services Department 2005) and it is unknown whether

the benchmark concentration thresholds derived from testing in freshwater apply to salt water

environments (Hecht et al. 2007). In freshwater testing, responses of juvenile coho salmon to an

alarm pheromone were reduced or eliminated by a exposure to 3 hours in a tank having a

concentration of 10 micrograms per liter (µg/L) of dissolved copper (Baldwin et al. 2007). Also

in freshwater, Sandahl et al. (2007) found that “…sensory physiology and predator avoidance

behaviors of juvenile coho were both significantly impaired by copper at concentrations as low

as 2 µg/L”.

The rate of leaching from antifouling paint into the environment is not consistent over time.

Newly painted structures display the highest leaching rates that can be up to seven times greater

than long-term release rates (Valkirs et al. 2003). After two months, copper release rates

stabilize to a low consistent emission. The rate and level that copper releases into the

environment is contingent upon several factors, including the movement of the structure, total

surface area, and thickness of the paint (Castritsi-Catharios et al. 2007; Valkirs et al. 2003).

Structures experiencing little movement or change in depth, as would be the case with the

PowerBuoys (in comparison to moving ships), show the lowest release rates (Valkirs et al.

2003).

OPT is planning to use ablative antifouling paint (ABC3 Antifouling12) to inhibit buildup of

colonizing species on the above-mentioned project components. ABC3 Antifouling is a self-

12 OPT may instead use SigmaGlide paint on the SSFs. SigmaGlide is made by SigmaKalon Marine and
Protective Coatings BV. SigmaGlide is biocide-free and the high solids content (low volatile organic content)
and long service lifetime contributes to low solvent emissions. Technical data sheets for ABC3 Antifouling and
Sigmaglide are included in Appendix A.
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polishing organotin-free antifoulant coating specifically designed for use in the marine

environment. The active ingredients in ABC3 Antifouling are cuprous oxide and 4,5-dichloro-3-

n-octyl-4-isothiazolin-3-one. Ameron’s “ABC3 Antifouling” will be used to coat the float, spar,

SSFs, and subsea pod in the following approximate volumes:

■ PowerBuoy (spar and float) - 120 gallons (454 liters)

■ SSF - 30 gallons (114 liters)

■ Subsea pod - 25 gallons (95 liters).

Planned onshore maintenance consists of retrieval of the PowerBuoy every five years for

onshore remove biofouling, repaint the PowerBuoy, and replace any worn components such as

lid seals, hydraulic seals, bearing pads etc.13

The EPA and U.S. Department of Navy (USDN) completed a study of leachate from hull

coatings on stationary objects in the water (EPA and USDN 2003). The copper ablative

antifouling coatings employed were Ameron’s ABC #3 (the choice of OPT for the PowerBuoys)

and International BRA640, with researchers averaging constituent information from each to

establish the baseline coating information. The results of this analysis are shown in

Table 5.C.2-2.

TABLE 5.C.2-2

RELEASE RATES FOR BASELINE COPPER ABLATIVE COATING

Constituent Name Static Release Rate [(µg/cm2)/day]
Total Copper 8.9

Total Zinc 3.6
Total Iron 0.44

Ethyl benzene 0.0

Using the surface area of the mooring system (141 square meters), PowerBuoy Float

(1,415 square meters), and USP (334 square meters), the results of the EPA and USDN study can

be applied to estimate an expected daily release rate for constituent of concern (Table 5.C.2-3).

The entire project area will measure 300 m x 400 m, with an average depth of approximately

13 Because of the antifouling paint, the project components should require a minimum of cleaning. However, if
inspections show an inordinate amount of fouling, they would be cleaned at sea by a dive team (either by
pressure washing or by scraping). However, it is anticipated that cleaning of the PowerBuoys will only occur
when a unit is brought to shore for planned maintenance.



Section 5 Environmental Analysis

5-31

65 meters for a volume of approximately 7.8 x 106 m3 or 7.8 x 109 liters. Therefore, as shown in

Table 5.C.2-4 the expected concentration for the constituents of concern will be below the

existing Oregon State Water Quality Criteria for all four constituents of concern.

TABLE 5.C.2-3

EXPECTED RELEASE RATES FOR PROJECT COMPONENTS

Constituent Name
Mooring

Release Rate
(µg/day)

PowerBuoy
Release Rate

(µg/day)

Sub-station Pod
Release Rate

(µg/day)

Total Release Rate
(µg/day)

Total Copper 1.3 x 107 1.3 x 108 3.0 x 107 1.7 x 108

Total Zinc 5.1 x 106 5.1 x 107 1.2 x 107 6.8 x 107

Total Iron 6.2 x 105 6.2 x 106 1.5 x 106 8.3 x 106

Ethyl benzene 0.0 0.0 0.0 0.0

TABLE 5.C.2-4

CONCENTRATION OF CONSTITUENTS RELEASED FROM

COPPER ABLATIVE COATING

Constituent Name
Oregon Water Quality

Criteria
(µg/l)

Total Release Rate for
Ten PowerBuoys

(µg/day)

Calculated
Concentration with
Project Boundary

(µg/l/day)*
Total Copper 2.9 1.7 x 109 0.22

Total Zinc 86 6.8 x 108 0.09
Total Iron 300 8.3 x 107 0.01

Ethyl Benzene 1,400 0.0 0.00

*Product of total release rate for 10 PowerBuoys and approximate volume of project area (7.8 x 109 liters)

While anti-fouling paint is toxic to a variety of aquatic organisms, the impact on water quality of

the antifouling paint is expected to be negligible and less than the limits established by the state

of Oregon. In addition, the solubility of copper in sea water, wave and current activity in the

project area, and sandy bottom sediment in the vicinity of the PowerBuoy array minimizes the

likelihood of any settled antifouling paint contaminants adhering to the sediment and reentering

the water column as a result of project installation or operation. The project’s location in the

open Pacific Ocean further reduces the likelihood of installation or operation-related water

quality impacts from the PowerBuoys and associated mooring system and subsea transmission

cable, as any minor impacts to water quality, sediment disturbance, or current disruption in the

PowerBuoy array area would be quickly dissipated.
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c. Unavoidable Adverse Impacts

The anti-fouling paint used on project components will leach slowly, but because the project area

is located in open ocean at depths of 200 feet or greater, leachate will be dispersed and represent

negligible effects to the marine community.

3. Marine Life

a. Affected Environment

Oregon’s coastal waters provide habitat for a diverse array of marine species. A number of

species that occur in the area provide both economic and recreational benefits to the state and

surrounding Reedsport community and these and other species serve as part of the integral

balance of the surrounding oceanic ecosystem. In this section, we provide an overview of the

Oregon coastal habitat and inhabitants as follows (note that species listed under the Endangered

Species Act are covered in Section 5.C.5):

■ Overview of Oregon Coastal Habitat

− Sandy Beach

− Soft Bottom Subtidal Habitat

− Pelagic Habitat

■ Plankton

■ Marine Vegetation/Algae

■ Invertebrates

■ Fish

− Demersal Fish

− Pelagic Schooling Fish

− Anadromous Fish

− Sharks, Skates, and Rays (Elasmobranches)

■ Marine Mammals

− Pinnipeds

− Cetaceans
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■ Offshore Birds

■ State Special-Status Aquatic Life

Overview of Oregon Coastal Habitat

The Oregon coastline and marine waters can be generally divided into five megahabitat types

(Oregon Department of Fish and Wildlife [ODFW] 2006a). These habitat types are described

within Table 5.C.3-1 below. From results of OPT’s Marine Geophysical Survey completed in

September 2007, three of the five habitat categories are present in the project vicinity: sandy

beach, soft bottom subtidal, and pelagic habitats. Sandy beach habitat is prevalent along the

nearshore Oregon coastline and represents the majority of the nearshore habitat (ODFW 2006a).

Moving slightly offshore are long stretches of soft bottom subtidal habitat that are the result of

Oregon’s high-energy waves. Above and beyond the soft bottom subtidal habitat is the pelagic

habitat stretching out into deep marine waters and well beyond the extent of the project vicinity.

The following is an overview describing the characteristics of each habitat. Following this

description is more detailed discussion focusing on selected individual species and resources.

TABLE 5.C.3-1

DESCRIPTION OF ECOTYPES BY MEGAHABITAT CATEGORIZATION OF THE

OREGON COAST

Megahabitat Ecotypes

Rocky Shore
High intertidal
Mid-intertidal
Low intertidal

Sandy Beach*
High intertidal
Mid intertidal
Low intertidal

Rocky Subtidal
Shallow rocky reefs (less than 25 m depth) with kelp beds
Shallow rocky reefs (less than 25 m depth) without kelp beds
Deep rocky reefs (more than 25 m depth) Subtidal artificial substrate

Soft Bottom Subtidal* Shallow (less than 25 m depth) and deep (more than 25 m depth)
Pelagic* Neritic - water over continental shelves

* Habitat present within or proximal to the project area.
Table adapted from ODFW (2006a).

Sandy Beach

The sandy beach habitat represents approximately two-thirds of the Oregon coastline (ODFW

2006a). This habitat is generally low gradient and relatively homogenous and represents a
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challenging home for long-term inhabitants. Most species residing along the sandy beach are

intermittently present, using the area only for foraging. Permanently-residing organisms are

generally embedded within the sand as protection from the constant wave action (ODFW 2006a).

Sandy beach habitat can be further categorized into three additional classes: high, mid- and low-

intertidal areas (ODFW 2006a). The high intertidal zone is briefly wetted during high tide and is

primarily inhabited by aquatic insects and crustaceans. The mid intertidal zone is frequently

wetted and provides habitat for sand crabs (Emerita analoga). The low intertidal zone remains

wet most of the day and is dominated by clams and Dungeness crab (Cancer magister).

Soft Bottom Subtidal Habitat

The Oregon Coast is an exposed high-energy environment (ODFW 2006a). Oregon’s nearshore

domain, which occurs between the shoreline and an approximate depth of 164 feet (50 m), is

“significantly affected by wave energies that reach the bottom, vertical mixing, and seasonal

along-shore and cross-slope sediment movement. This nearshore domain is influenced by

discharge from coastal rivers and estuaries” (Oregon Ocean Policy Advisory Council [OPAC]

1994). The shelf domain extends from “the area over the continental shelf and upper slope

where waters are more than 50 but less than 200 meters deep” (OPAC 1994) and is considered to

be a less energetic environment, particularly at greater depths. Based on its depths, the project

area is presumed to include both nearshore and shelf domains.

As identified in Section 5.C.1., Geology and Soils, the project area is composed of homogenous

sand subtidal habitat. As reported in the Oregon Nearshore Strategy (ODFW 2006a):

Soft bottom communities are commonly named or described based on the species or
species groups that are most apparent. Most of these communities are dominated by
infaunal (burrowing) invertebrates such as polychaete worms, but other organisms such
as crustaceans, echinoderms and mollusks may be locally abundant. Common epifauna
(on the sediment surface) can include species of shrimp, crabs, snails, bivalves, sea
cucumbers and sand dollars. Dungeness crab are important components of sandy
bottom communities and are found both on the surface as well as buried in the sand. Sea
pens (Ptilosarcus sp.), colonial relations to sea anemones, are common on more muddy
bottoms. Common fish in this area include several species of flatfish (e.g., sand dab,
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English sole and sand sole), important forage species such as sand lance, and the
burrowing sandfish. Species associated with soft bottom subtidal habitats provide a
spectrum of ecosystem services. Most widespread but least apparent would be nutrient
cycling by deposit feeders and microbes living within the sediments.

Pelagic Habitat

Pelagic habitat can include thousands of miles of ocean, but in context of the current summary

we consider what is classified as neritic province of pelagic habitat. This habitat spans from the

mean low-water mark over the continental shelf and approaches the continental slope at around

600 feet (183 meters) of water depth (ODFW 2006a). The neritic habitat categorization can also

overlap slightly with the soft bottom subtidal habitat. With such a broad range across habitat

types, the pelagic waters provide intermittent and permanent residence for an assorted and

varying composition of species. Characteristic of this habitat are both upwelling-relaxation

events and river plume salt barriers. Upwelling events provide nutrients to migratory and

resident species. River plumes create unique salt concentration profiles fulfilling unique habitat

requirements for select species (ODFW 2006a). The Umpqua River enters the Pacific Ocean

about 5.5 miles southeast of the project area.

Biologically, the pelagic environment offers two primary forms of food resources: plankton and

nekton. Plankton are small plants and invertebrate animals incapable of swimming against

marine currents. These organisms are readily consumed by migrating fish and whales. Nekton

are marine organisms capable of swimming against marine currents and can include marine

mammals, fish, and squid (ODFW 2006a).

Plankton

Small and microscopic organisms in the form of zooplankton and phytoplankton provide the

base food source for a majority of the ocean community. Species ranging from large migratory

whales to small pelagic anchovy feed off of suspended plankton. Concentrations of

phytoplankton can be seasonally found during upwelling events, when cool nutrient-rich water

circulates to the surface off of the seafloor (Morgan et al. 2003). Phytoplankton bloom from

enriched nitrogen and phosphorous found within the water. Further, zooplankton concentrate
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and feed on the phytoplankton in the same upper 60 feet of the water column forming a resource-

dense area for foraging species (Lamb and Peterson 2005; Sherr et al. 2005). Many times

zooplankton production is closely correlated with phytoplankton blooms (Feinberg and Peterson

2003).

Plankton occur throughout Oregon coastal waters, but concentrated populations generally occur

over the continental shelf. Lamb and Peterson (2005) found the highest concentration of

zooplankton inshore of the 300-foot isobath. Within that isobath, species are separated by

preferences in water temperature and salinity (Sutor et al. 2005). The actual offshore location

and density of plankton is directly affected by seasonal variations in wind and current (Keister

and Peterson 2003). While upwelling events generally occur in late summer, events like El Niño

can upset the usual pattern of upwelling events and alter the timing and occurrence of plankton

abundance, species composition, and blooms (Keister and Peterson 2003).

The distribution and diversity of species is also affected by seasonality. Keister and Peterson

(2003) found different species compositions that were segregated by four clusters: transitional,

offshore summer and winter, El Niño, and nearshore summer. Plankton diversity is also highest

over shelf habitat and decreases away from the shelf. While OPT could find no information of

plankton tows in the project vicinity, a summary of plankton species found along transects off

Newport, Oregon (located about 50 miles north of the project area) is provided in Table 5.C.3-2.

TABLE 5.C.3-2

PLANKTON SPECIES CATEGORIZED BY CLUSTER GROUPING OF SEASONAL

AND METEOROLOGICAL PERIODS

Cluster 1:
Transitional Group

Cluster 2:
Offshore Summer/Winter

Cluster 3:
El Nino

Cluster 4:
Nearshore Summer

Acartia danae Scolecithricella minor Barnacle larvae Acartia hudsonica
Calocalanus styliremis Pseudocalanus spp. Bivalve larvae Acartia longiremis
Calocalanus tenuis Calocalanus styiremis Calanus marshallae
Chaetognaths Calanus pacificus Centropages

abdominalis
Clausocalanus arcuicornis Candacia bipinnata Euphausiids
Clausocalanus parapergens Chaetognaths Evadne nordmanni
Clausocalanus spp. Coelenterates Larvaceans
Ctenocalanus vanus Corycaeus anglicus Microcalanus pusillus
Lucicutia flavicornis Ctenocalanus vaus Pseudocalanus spp.
Metridia spp. Doliolids
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Cluster 1:
Transitional Group

Cluster 2:
Offshore Summer/Winter

Cluster 3:
El Nino

Cluster 4:
Nearshore Summer

Oncaea spp. Echinoderm larvae
Ostracods Eucalanus californicus
Paracalanus parvus Euphausiids

Larvaceans
Lucicutia spp.
Metridia spp.
Microsetella spp.
Muggiaea spp.
Oncaea spp.
Paracalanus parvus
Pleurobrachia spp.
Pteropods
Siphonophores

Table adapted from Keister and Peterson 2003.

NMFS collected neustonic mesozooplankton from Crescent City, California, to Newport,

Oregon, during four cruises in June and August 2000 and 2002 (Pool and Brodeur 2006). Tows

were conducted along transects crossing the continental shelf along a line at the Umpqua River,

as well as at five other locations: Newport Hydroline, Heceta Head, Five Mile River, Rogue

River, and Crescent City. Results of the neustonic mesozooplankton tows showed variability

among the five most abundant taxa between cruises along the Umpqua and the other major

transects. Spatial variability also was apparent from north to south (Pool and Brodeur 2006).

At the Umpqua transect, the location of the nearshore tow varied between approximately 1.8 to

3.8 miles (3 to 6 kilometers) from shore during the different sampling outings (Pool and Brodeur

2006). This location is very close to the Reedsport Project area, which is located about 5.5 miles

north of the mouth of the Umpqua River and about 2.5 to 3.0 miles from shore. The following

summarizes findings of the tows at the nearshore stations on the Umpqua transect (Pool and

Brodeur 2006):

■ June 2000 - Oregon cancer and red rock crab (Cancer oregonensis and C. productus,

respectively) megalopae were most abundant.

■ August 2000 - high concentrations of neustonic mesozooplankton present, specifically

Thysanoessa spinifera. Hyperoche medusarum was common nearshore, but also caught

beyond the shelf.
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■ June 2002 - all five dominant taxa (Dungeness crab megalopae, Oregon cancer and red

rock crab megalopae, H. medusarum, Sagitta spp., and T. spinifera) were most abundant in

the nearshore waters off the Umpqua River.

■ August 2002 - Sagitta spp. were abundant nearshore and unidentified chaetognaths peaked

inshore in the Umpqua River transect.

As the results of Pool and Brodeur (2006) indicate, plankton presence will vary by season.

Generally, plankton congregate in the upper portion of the water column, but the density of

plankton present will fluctuate with wind and water currents. Because the project is located

relatively far in on the continental shelf, euphausiids are not likely to be found in the project area

(Pers. comm. Greg McMurray, ODLCD, October 18, 2007).

Marine Vegetation/Algae

There are approximately 437 species of marine macrobenthic marine algae that are thought to

occur in Oregon (Hansen 2003). Much of the Oregon coast, including the project area, is

exposed, sand-scoured habitat with less flora species richness than the more diverse habitat

present in the neighboring states of Washington and California (Hansen 2003).

Macrobenthic marine algae typically need hard substrate, and it is uncommon to find

macrobenthic marine algae deeper than 100 feet (30 meters) in Oregon (Pers. comm. Cristen

Don, ODFW, September 18, 2007). The substrate in the area of the proposed cable route and the

PowerBuoy array is all sandy. The depth at the proposed location for the PowerBuoy array in

the northwest corner of the project area ranges from approximately 204 to 225 feet (62 to

69 meters), as determined during the Marine Geophysical Survey (Sea Engineering 2007).

Therefore, macrobenthic algae presence is not expected to occur in the project area (Pers. comm.

Cristen Don, ODFW, September 18, 2007). There is a possibility of marine algae growing on

the cable and the mooring lines once the project is in place (at least on portions of the mooring

line that receive enough light to support algal growth) (Pers. comm. Cristen Don, ODFW,

September 18, 2007).
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Invertebrates

NMFS, in a cooperative agreement with the Planning Division of the USACE, Portland District,

studied the fish and benthic invertebrate community of an offshore dredge disposal site (included

sites that were clean as well as some where disposal of sediment had occurred) near the mouth of

the Umpqua River (referred to as the Umpqua site). The study consisted of benthic grab

samples, grain size analysis, and bottom trawling. The sampled area is approximately 5.5 miles

south of the Reedsport Project and approximately 1 mile from the Umpqua River mouth in

depths ranging from 60 to 120 feet (USACE 1989). The ocean bed in the vicinity of the Umpqua

site was characterized by a bulging outward of the bathymetric contours in front of the Umpqua

River, and the sediment composition consists of medium to fine sands (USACE 1989). In

comparing the Umpqua site to the Reedsport Project area, both have sand although the project

area is deeper than the Umpqua study site (depths at the project area range from about 204 to

225 feet). Both sites are typical of the nearshore environment in this part of the state with open

exposure to waves and ocean swells.

The benthic invertebrate survey, combined with the fish and crab surveys, is useful in identifying

both the community structure and diversity of the benthic community and in distinguishing

possible food linkages between infauna and the vagile epifauna (fish and crabs) (Emmett et al.

1987). The USACE benthic invertebrate and bottom trawl surveys were conducted during

September to October 1984 and January 1985. Additional trawls were completed by Marine

Taxonomic Services, Ltd. (Marine Taxonomic) for the USACE in July and September of 2007.

Benthic infaunal samples were collected using a 0.096 m2 modified Gray-O’Hara box corer for

the 1984, 1985, and 2007 surveys. A total of 48 benthic grabs, consisting of 24 grabs each

during 1984 and 1985, was sampled near the Umpqua River. For the 2007 study, five biological

samples were collected at each of the 16 predetermined sampling stations near the Umpqua

River. Results of the benthic infaunal survey conducted in 1984, 1985, and 2007, compiled in

Table 5.C.3-3, shows the dominant taxa from each major category (NMFS and USACE

collaborative surveys reported in Emmett et al. 1987; Marine Taxonomic 2008). Polychaetes

were the dominant benthos captured during the 1984, 1985, and 2007 surveys. Mollusks were

secondary in abundance during the 1984 survey as well as the 2007 survey, while amphipods
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tripled in abundance between the 1984 and 1985 surveys and were secondary in abundance

during the 1985 survey. In the 1984 and 1985 surveys, higher densities of benthic invertebrates

were found at the deeper stations than in the shallower stations (Emmett et al. 1987).

TABLE 5.C.3-3

BENTHIC INVERTEBRATES CAPTURED AT THE UMPQUA RIVER DREDGE

DISPOSAL SITES

Scientific Name No. Collected in 1984-1985* No. Collected in 2007**
Polychaeta
Scoloplos armiger 15,406 2,332
Chaetozone setosa 3,978 260
Magelona sacculata 2,709 1,204
Nephtys caecoides 1,218 959
Spiophanes bombyx - 2,347
Owenia fusiformis - 10,388
Leitoscoloplos pugettensis - 327
Onuphis iridescens - 490
Mediomastus sp. 53
Miscellaneous 7,431 -
Mollusca
Tellina modesta 3,706 219
Tellina sp. juv. - 1,043
Olivella pycna 3,524 91
Olivella biplicate 2,112 6
Mactridae juv. - 1,170
Siliqua sp. juv - 12,340
Axinopsida serricata - 539
Macoma sp. juv - 1,543
Miscellaneous 3,071 -
Mysidacea/Cumacea
Diastylopsis tenuis 762 -
Archaeomysis grebnitzkii 338 127
Neomysis kadiakensis 273 -
Anchicolurus occidentalis 53 213
Miscellaneous 292 -
Amphipoda
Eohaustorius sencillus 10,840 -
Eohaustorius sp. - 229
Eohaustorius sp. juv. -
Rhepoxynius abronius 3,021 489
Rhepoxynius vigitegus 852 515
Mandibulophoxus gilesi 759 859
Majoxiphalus major - -
Miscellaneous 2,787 -
Echinodermata
Amphiodia spp. (Brittle star species) 87 -
Dendraster excentricus (Western sand
dollar)

75 -

Dendraster sp. juv. - 7,027
Apodacea juv. - 670
Paracaudina chilensis juv. - 1,433
Miscellaneous 44 -
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Scientific Name No. Collected in 1984-1985* No. Collected in 2007**
Crustacean
Cancer magister (Dungeness crab) 44 57
Cancer gracilis (graceful rock crab) 2 -
Cancer productus (red rock crab) 1 -
Pugettia producta (kelp crab) 1 -
Pugettia richii (cryptic kelp crab) 1 -
Cirripedia - 548
Americhelidium rectipalmum - 46
Foxiphalus similis - 223
Pagurus sp. juv. - 37
Alienacanthomysis macropsis - 127
Diastylopsis dawsoni - 3,416
Synidotea bicuspida - 761
Protomedeia sp. - 329
Other
Pargurus spp. 556 -
Nemertea 407 -
Nemertinea - 1,511
Crab larvae (zoeae) 158 18
Miscellaneous 624 -

*Data from Emmett et al. 1987 - surveys conducted in September 1984 and January 1985.
**Data from Marine Taxonomic 2008 - surveys conducted in July and September 2007.

In addition to the benthic invertebrate and bottom trawl surveys, sediment samples were

collected to determine the bottom composition of the Umpqua site in the 1984, 1985, and 2007

surveys. The bottom composition at the Umpqua site, during the 1984, 1985, and 2007 surveys,

consisted of clean fine sand that was low in silt-clay and organics (Emmett et al. 1987) (Marine

Taxonomic 2008). This nearshore sandy habitat was also identified at the Reedsport Project site

during the September 2007 Marine Geophysical Survey. As a result, the benthic invertebrate

species identified at the Umpqua site can likely be expected to be similar to the project area.

Dungeness crab represents an invertebrate species that supports an important commercial fishery

along the Oregon coast. OPT therefore expands the review of information for this species in the

following discussion.

Dungeness crab are an important commercial and recreational component of Oregon’s economy

(ODFW 2006b). Dungeness crab represent a $53.3 to $81 million contribution to Oregon’s

economy and are the single most commercially-valued species on the coast (Pers. comm. Nick

Furman, Oregon Dungeness Crab Commission, February 14, 2008 and September 12, 2008).

Currently, there are more than 350 vessels engaged in the Dungeness crab fishery (Oregon
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Dungeness Crab Commission, undated). During the 2004-2005 commercial Dungeness crab

season, a total of 30,326,019 pounds of Dungeness crab were landed into Oregon ports

consisting of Astoria/Seaside, Gaaribaldi/Pacific City, Depoe Bay, Newport/Waldport,

Florence/Winchester Bay, Charleston, Port Orford, and Brookings/Gold Beach (ODFW 2005).

The ocean Dungeness crab season along the Oregon coast begins December 1 and continues

through August 14. Up to 75 percent of the annual harvest of Dungeness crab is landed during

the first eight weeks of the season. Although, Dungeness crab commercial fishing efforts

traditionally decrease during the spring months, a small number of boats continue to fish until the

season closes on August 14. Commercial fisherman use circular steel traps commonly called

“pots” to harvest Dungeness crab. The average commercial Dungeness crab fishing boat utilizes

between 300-500 pots at depths between 30 and 600 feet of water (Oregon Dungeness Crab

Commission, undated).

Although commercial Dungeness crab fishing pots are typically set at depths between 30 and

600 feet of water, the Dungeness crab is tolerant of salinity changes and can be found in the

shallowest parts of lower estuaries to depths of 1,200 ft of water (ODFW, 2008). The Dungeness

crab prefer a sandy or muddy bottom in salt water and feed along the sea floor for organisms that

live partly or completely buried in the sand. The crab’s carnivorous diet consists of shrimp,

mussels, small crabs, clams, and worms (Alaska Department of Fish & Game 1994). Crab

persistence and annual abundance is driven by meteorological and biological ocean conditions

(ODFW 2006a). As indicated by crab fishermen during meetings in Reedsport, Dungeness crab,

which utilize sand habitat areas, are expected to be present in the project vicinity.

Dungeness crabs mate from May to August off British Columbia (Butler 1986), but sometimes in

May and June in Washington (Cleaver 1949); and March through June in California (Wild

1983). Mating occurs in nearshore coastal locations in the west coastal region of the Pacific

Northwest (Pauley et al. 1989). Eggs hatch in coastal waters from December to April in Oregon

(Reed 1969; Lough 1976).

Upon hatching, Dungeness crab are referred to as Zoea; the Zoeal period lasts from winter to

spring (typically 80 to 95 days). During this time, the Zoea are suspended in water and are

generally transported seaward with currents, as they have very limited swimming capabilities
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(ODFW 2008). In California larvae were found near the water surface at night and at depths of

up to 80 ft of water during the day (California Department of Fish and Game 2004).

Beginning in the late stages of spring and continuing into summer, the Zoea enter the megalopae

stage and continue to live pelagically (suspended in water). At this time, large concentrations of

megalope can be seen throughout the nearshore areas of Oregon (ODFW 2008). In Oregon

waters, megalopae are most abundant in April and May and are carried within 1 kilometer of

shore by tidal currents and by vertical migration (MacKay 1942; Cleaver 1949; Butler 1956;

Lough 1976; Stevens 1982).

Megalopae are preyed upon by many fish, including coho salmon and Chinook salmon (Reilly

1983b). There appears to be a direct relationship between coho salmon hatchery production in

Oregon and the magnitude of predation on the megalopae in California waters (Reilly 1983b). In

a study of food habits, the combined stomachs of eight coho salmon contained 1,061 megalopae

(Orcutt 1977). In a separate study (MacKay 1942), up to 1,500 megalopae were found in the

stomach of a single fish.

The megalopae stage is short lived (approximately 30 days) and most megalopae molt into

juveniles between April and May off the coast of Oregon (Pauley et al. 1989). Immediately after

molting, the Dungeness crab buries itself in the sand to allow their new shell to harden (ODFW,

2008). The juveniles are found in shallow coastal waters and estuaries, and large numbers live in

beds of eelgrass (Zostera sp.) or other aquatic vegetation that provide protection and substrate

and harbor food organisms for early instars (Pauley et al. 1989). In central California in May

and June, there is evidence that post-larval Dungeness crabs move into the estuaries via bottom

currents, where they stay for 11 to 15 months (Tasto 1983).

The Dungeness crab reaches maturity after about two years. As the Dungeness crab

grows/matures, they tend to move into progressively deeper water. Recovery tag data performed

in California indicates that juvenile Dungeness crab show a regular pattern of movement out of

estuaries (Collier 1983). As adults, Dungeness crab live within ocean waters at depths primarily

between 60 and 1,200 feet (ODFW 2008) and show a random pattern of movement (Collier

1983).
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Dungeness crab are known to be present in the proposed project area. Dungeness crab

movement is not well defined by studies based on the challenges presented by the numerous

molting events, which make it difficult to adequately tag the crab for tracking. Additionally, the

limited numbers of studies that have been conducted indicate that adult crab movement is

random and difficult to predict (Collier 1983).

Results of the bottom trawl surveys conducted by Marine Taxonomic (2008) during July and

September, 2007 for the USACE at an offshore dredge disposal site near the mouth of the

Umpqua River (survey area is approximately 5.5 miles south of the Reedsport Project) showed

Dungeness crab to be present in the nearshore area. However, most of the specimens captured

were juvenile or sub-legal adults.

Fish

Fish sampling was conducted in the project vicinity (near to, but not overlapping the project

area) in September 1984 and January 1985 (NMFS and USACE collaborative surveys reported

in Emmett et al. 1987) and July and September 2007 (Marine Taxonomic 2008). For the NMFS

and USACE collaborative study, fish and crab samples were collected at a depth ranging from 60

to 115 feet using a semi-balloon shrimp trawl with an overall mesh size of 38.1 millimeter

(stretched) and a 12.7 millimeter liner inserted in the cod end to ensure retention of small fish

and invertebrates. A total of 12 trawls, six each during 1984 and 1985, was conducted near the

Umpqua River. For the 2007 surveys completed by Marine Taxonomic for the USACE Portland

District, 26-foot semi-balloon otter trawls with a quarter-inch mesh liner were used and taken at

a depth ranging from 70 to 100 feet along seven pre-selected trawl tracks in close proximity to

the mouth of the Umpqua River. Results of the fish sampled during these surveys are presented

in Table 5.C.3-4. Commercial species of significant value that significantly utilize the Umpqua

site are Dungeness crab (discussed above), English sole, petrale sole, butter sole, sand dab, sand

sole, northern anchovy, and ling cod (Emmett et al. 1987, Marine Taxonomic 2008). In addition

other commercially important species are listed in Table 5.C.3-4. The collected data for other

fish species were similar to previous surveys conducted off Coos Bay, Oregon and the mouth of

the Columbia River. In the 1984 and 1985 surveys, many of the species captured at the Umpqua
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site were juveniles, thus indicating that the Umpqua site was being utilized as a rearing and

larval settlement area during the time of year sampled (Emmett et al. 1987).

TABLE 5.C.3-4

FISH SPECIES CAPTURED AT THE UMPQUA RIVER DREDGE DISPOSAL SITES

Common Name Scientific Name Number Collected in
1984-1985*

Number Collected in
2007**

Night Smelt Spirinchus starksi 6,140 -
Pacific Tomcod Microgadus proximus 526 -
Pricklebreast Poacher Stellerina xyosterna 453 -
Sand Sole Psettichthys melanostictus 386 34
Speckled Sanddab Citharichthys stigmaeus 319 -
Pacific Sandlance Ammodytes hexapterus 250 -
English Sole Parophrys vetulus 134 434
American Shad Alosa sapidissima 82 -
Pacific Staghorn Sculpin Leptocottus armatus 59 33
Warty Poacher Chesnonia verrucosa 47 -
Shiner Perch Cymatogaster aggregate 41 -
Spotfin Surfperch Hyperprosopon anale 35 -
Butter Sole Isopsetta isolepis 30 65
Tubenose Poacher Pallasina barbata 26 4
Pacific Sanddab Citharichthys sordidus 24 -
Bay Pipefish Syngnathus leptorhynchus 9 -
Big Skate Raja binoculata 8 5
Whitebait Smelt Allosmerus elongates 7 -
C-O Sole Pleuronichthys coenosus 4 -
Wolf-eel Anarrhichthys ocellatus 3 -
Larval Groundfish 2 -
Northern Anchovy Engraulis mordax 2 32
Larval Flatfish 2 0
Lingcod Ophiodon elongatus 1 4
Spiny Dogfish Squalus acanthias 1 -
Cabezon Scorpaenichthys marmoratus 1 -
Longfin Smelt Spirinchus thaleichthys 1 -
Unid. Juvenile Smelt Osmeridae spp. 1 -
King-of-the-salmon Trachipterus altivelis 1 -
Smelts Osmeridae - 420
Sanddab Citharichthys sp. - 169
Prickle Breasted Poacher Stellerina xyosterna - 101
Cod Gadidae - 83
Right Hand Flat Fish Pleurenectidae - 45
Petrale Sole Eopsetta jordani - 22
Staghorn Sculpin Leptocottus armatus - 10
Showy Snailfish Liparis pulchellus, Liporidae - 9
Sculpins Cottidae - 1
TOTAL 8,595 1,471

*Data from Emmett et al. 1987 - surveys conducted in September 1984 and January 1985.
**Data from Marine Taxonomic 2008 - surveys conducted in July and September 2007.
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The following discussion assesses demersal, pelagic, anadromous, and elasmobranch species

present in the project area. ESA-listed species are specifically addressed in Section 5.C.5.

Demersal Fish

Demersal fish live on or near the bottom of the ocean. Rockfish comprise a diverse and

ecologically-important group of demersal fish that inhabit the nearshore marine community in

the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 2002).

However, they are not expected to be abundant within the project area because of the prevalent

sand combined with lack of hard substrate. No rockfish were captured during the NMFS and

USACE collaborative fish survey at the site adjacent to the Umpqua River mouth (Emmett et al.

1987). During this study, trawl depths ranged from 60 to 115 feet. Nineteen species of demersal

fish were collected totaling 2,103 individuals or 23 percent of the total number of fish collected.

Overall, four out of the top five fish species collected were demersal fish. The dominant

demersal fish caught were Pacific tomcod (Microgadus proximus) (6.1 percent), pricklebreast

poacher (Stellerina xyosterna) (5.3 percent), sand sole (Psettichthys melanostictus) (4.5 percent),

and speckled sanddab (Citharichthys stigmaeus) (3.7 percent). Other dermersal fish species

collected during the survey include English sole (Parophrys vetulus) (1.6 percent), butter sole

(Isopsetta isolepis) (0.35 percent), and Pacific sanddab (C. sordidus) (0.28 percent) (Emmett et

al. 1987). The survey conducted by Marine Taxonomic (2008) in 2007, for the USACE, showed

the topography of the nearshore disposal site near the mouth of the Umpqua River to be

relatively featureless and slopes uniformly seaward. Sediments in the area consist mostly of

medium to fine grain marine sand, with no evidence of rock outcrops. Demersal fish species

captured in the 2007 otter trawl survey of the Umpqua site were similar to the results from the

Emmett (1987) survey. Pricklebreast poacher, sanddab species, and sand, English, and butter

sole were the common demersal species captured (Marine Taxonomic 2008).

Pelagic Schooling Fish

Pelagic fish are an important base component of the biological food chain and serve as prey to

numerous predatory species. Many pelagic fish are found near the top of the water column and
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feed on small invertebrate species. The majority of the pelagic species are found in warmer

California waters. There are also several small fisheries for schooling pelagic species in Oregon

and combined they collectively hold significant commercial importance (PFMC 2006). In the

NMFS and USACE collaborative fish survey at the Umpqua site (Emmett et al. 1987), eight

species of pelagic schooling species were collected, totaling 6,484 individuals or 76.4 percent of

the total number of fish collected. Overall, three out of the top eight fish species collected were

pelagic fish. The dominant species caught were night smelt (Spirinchus starksi) (71.4 percent),

Pacific sandlance (Ammodytes hexapterus) (2.9 percent), and American shad (Alosa sapidissima)

(0.95 percent) (Table 5.C.3-4). Other pelagic fish species collected during the survey include

whitebait smelt (Allosmerus elongates) (0.09 percent) and northern anchovy (Engraulis mordax)

(0.01 percent) (Table 5.C.3-4). Other common pelagic species in the project area include the

Pacific sardine (Sardinops sagax), and jack mackerel (Trachurus symmetricus) (ODFW 2007a).

Marine Taxonomic (2008) conducted otter trawl surveys at the same Umpqua site. Result of the

survey showed smelts and northern anchovy to be the only pelagic schooling species collected.

The sardine fishery is the most profitable pelagic fishery in Oregon, providing $6.1 million

dollars of revenue in 2005 (Table 5.C.3-5). Currently on the Pacific coast, the sardine fishery is

managed under the PFMC’s Coastal Pelagic Species Fishery Management Plan. Under the plan,

the biomass of sardines is estimated each year and a coast-wide harvest guidance is established

(McCrae 2006). Management of the sardine fishery in Oregon continues under state

management as long as the state’s measures are consistent with the PFMC’s plan. The majority

of sardines harvested in Oregon are processed for bait in Asian longline operations (McCrae

2006).

TABLE 5.C.3-5

SARDINE LANDING DATA BY STATE AND COAST-WIDE

(WEIGHT IN METRIC TONS)

Year Oregon Washington California Coast-Wide
Harvest

Guideline
Percent
Caught

2004 4,674 350 16,909 21,933 122,747 18%
2003 25,258 11,604 36,317 73,179 110,908 66%
2002 22,713 13,757 63,445 99,915 118,442 84%
2001 12,798 10,837 53,666 77,301 134,737 57%
2000 9,516 4,791 57,935 72,242 186,791 39%

Source: McCrae 2006.
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Most of Oregon sardine harvesting occurs in Astoria, but a small bait fishery is located in

Winchester Bay (McCrae 2006). Peak concentrations of pelagic fish occur from July through

September. While literature did not indicate the project vicinity was a common or critical

location for commercial pelagic harvest, the possibility exists for species to intermittently reside

within the project vicinity. Commercial fishing is further discussed in Section 5.C.8,

Socioeconomic Resources.

Anadromous Fish

The Umpqua River Basin, located about 5.5 miles south of the project area, is the most likely

source of anadromous fish that could pass through the project area. The Umpqua River Basin

supports native anadromous salmonids, green sturgeon (Acipenser medirostris), white sturgeon

(A. transmontanus), and Pacific lamprey (Lampetra tridentate) (OSU 2006). Native salmonids

include spring and fall Chinook salmon (Oncorhynchus tshawytscha), Oregon Coast coho

salmon (O. kisutch) (federally listed as threatened), steelhead (O. mykiss), and cutthroat trout (O.

clarki). There are infrequent reports of chum (O. keta), sockeye (O. nerka) and pink (O.

gorbuscha) salmon, most of which are individual fish that have strayed off course during their

return migration to freshwater (OSU 2006). In addition, salmon from other river basins along

the west coast pass through the project area (Brodeur et al. 2004).

As with other anadromous fish, salmon migrate to the ocean as juveniles to rear. Most

Onchorhynchus feed and grow in the ocean for six months to several years before returning to

fresh water to spawn (Pearcy 1992). During ocean rearing, salmonids rapidly grow as they feed

on schools of small pelagic fish and invertebrates (OSU 2006). Coho salmon remain in the

ocean for generally no more than two years, while Chinook salmon can stay up to six years.

Upon entering coastal waters, juvenile salmonids exhibit a northward orientation and swim

pattern toward the migration corridor of the Alaska Current (Pearcy 1992).

From trawling surveys conducted offshore of the lower half of Oregon, Brodeur et al. (2004)

found that juvenile salmon stocks co-occur at sea, along with various pelagic nekton species
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including adult salmon, and patterns of spatial overlap vary over time. Researchers have

suggested that this occurs because the pelagic environment is spatially and temporally

heterogeneous, especially in comparison to demersal habitat, and that many salmon and many

other pelagic species are very mobile so that they respond quickly to changing environmental

conditions (Brodeur et al. 2004) and food availability (Pers. comm. Eric Schindler, ODFW,

August 23 and 28, 2007). Results of trawling surveys by Brodeur et al. (2004) demonstrate that

juvenile salmonids, except possibly steelhead, occupy cool, high salinity, inshore upwelling

regions off the southern coast of Oregon. In this survey, a total of 18,852 nekton individuals was

collected, comprised of two cephalopod, one agnathan, two elasmobranch, and 57 fish taxa from

163 surface trawls. Salmonids, mainly juvenile Chinook salmon and coho salmon and steelhead,

comprised a relatively minor proportion of the catches (only 114 juvenile salmonids; 1.9 percent

of the total). As in the earlier cruise, salmonids comprised a relatively minor percentage of the

catch (3.1 percent) but were more common and abundant during the August survey (Brodeur et

al. 2004).

Research suggests that survival, growth and habitat use are correlated with a suite of

meteorological and oceanographic variables that all connected to biological productivity on a

local and broader scale (Koslow et al. 2002). Survival of the Oregon Coast coho salmon seems

to be linked with the functional response of predators and alternative prey organisms. During

weak upwelling years, smolts are confined to the nearshore waters (defined as between the

shoreline and an approximate depth of 164 feet [50 m] [OPAC 1994]) and predation of juvenile

coho salmon would increase. During strong upwelling years, forage species such as anchovy,

smelt, herring, and euphausiids are more plentiful and available to major predators so that

juvenile coho salmon tend to have higher survival rates (Pearcy 1992).

At sea, salmon migrate hundreds or thousands of kilometers, yet there is very little known about

where salmon actually go in the ocean (Pearcy 1992; Weitkamp and Neely 2002). Salmonids are

not randomly distributed in oceanic waters of the subarctic Pacific. Temperature, oceanography,

and food availability are known to influence their distribution. However, migration patterns and

distribution have not been related consistently to ocean features (Pearcy 1992). Temperature

ranges for all five salmon species are not the same. In general, sockeye and chum salmon inhabit
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colder water, while pink, coho, and Chinook salmon require warmer water (Pearcy 1992).

Salmon migration can be localized, depending on their genotype and geographic origin.

Chinook salmon that migrate to sea during their first year of life generally reside in coastal

waters while those that migrate to sea after a year in fresh water are more oceanic in distribution

(Pearcy 1992). Coho salmon undertake shorter migrations, but commonly move both north and

south of the ocean shoreline (Hinke et al. 2005a). Brodeur et al. (2004) found that juvenile

Chinook salmon distribution was largely limited to within the cooler nearshore waters (within

100 meters [328 feet] of the shore) while coho salmon juveniles tended to be further out into the

ocean (depth unspecified). Chinook salmon from the Umpqua River, which are known to

primarily migrate north of the study area (the lower half of Oregon), were found in June and

were nearly absent by August (Brodeur et al. 2004). Geographic trends are sometimes evident as

well, with stocks of Chinook salmon from northern Oregon coastal streams migrating far to the

north while southern stocks from southern Oregon and California do not. This geographic

pattern has also been observed in coho salmon and steelhead, where the southern stocks do not

migrate to the productive subarctic waters but remained in the strong upwelling areas off

northern California and southern Oregon (Pearcy 1992).

Hinke et al. (2005a) assessed tracking and archival tag data collected on 15 salmonids to

determine what specific areas and physical parameters in the California and Oregon coast best

suit Chinook salmon in marine waters. They found that salmon can travel long distances, to

depths of over 250 feet, and in water temperatures ranging from 46°F to 53°F. They identified

that preferred salmon habitat was limited within the identified temperature range, but habitat use

varied within that range based upon changes to food resources by season. Deeper water was

utilized in the winter and during warm conditions. Shallower more coastal areas were used when

the water was productive in terms of food resources and during younger lifestages (Hinke et al.

2005b). Repeated use of habitat was not entirely reliable for predicting presence. They

concluded exact locations of schools of salmon were driven by ocean conditions.

Migrations at sea are best explained by active orientation and direction movements. Compass

orientation based on magnetic or celestial cues, which has been demonstrated for juvenile

salmonids in freshwater, could explain most but not all of the migratory behavior at sea. Coastal
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inshore migration of salmonids appears to be directional with a strong correlation to forage

availability for their final ocean phase. The use of a magnetic or sun compass could assist in the

nearshore return of the salmons. Once in the nearshore waters, salinity, temperature, currents,

and bathymetry could provide unique navigational landmarks (Pearcy 1992).

ODFW conducted a year-long monitoring study of smolt outmigration in the upper Umpqua

estuary (the upper tidal reach), located at river mile 19 to 25 (Pers. comm., Jim Brick, ODFW,

August 27, 2007). After leaving tributary streams in the upper watershed, some salmon

species/races move quickly through the estuary while others may stay in the estuary for up to one

year. The following summarizes information about outmigration of the Umpqua salmonids

(Pers. comm., Jim Brick, ODFW, August 27, 2007).

■ Spring Chinook Salmon - Enter upper estuary in January, peak outmigration in

February/March. Spring Chinook salmon are larger size at outmigration, in comparison to

coho salmon, because they may reside in the upper river for two years.

■ Fall Chinook Salmon - Outmigration occurs through the upper estuary in April to June,

with peak occurring in May. Called 90-day wonders because they leave streams very

quickly, measuring about 60 mm (2.4 inches) when they reach the estuary. Reside in

estuaries until September to October then head out to the ocean (other species/races move

out of estuaries more quickly), migrating through upper water column of the estuary

(Borthwick and Corwin 2001).

■ Coho Salmon - Outmigration peaks in estuary from April to May. Quickly move through

estuary. Migrate through upper water column. Reside in river about one year.

■ Steelhead - There are a summer run and a winter run; however the timing of spawning and

outmigration coincide. Outmigration pattern similar to coho salmon, occurs from April to

May, with peak occurring in May. Steelhead are larger size at outmigration, in comparison

to coho salmon, because they may reside in the upper river a couple years. It is difficult to

sample outmigrating steelhead because they migrate in deeper water making it difficult to

catch them with beach seines.

■ Cutthroat Trout - The timing for outmigration of this species is highly variable, and it is

difficult to determine any peak migration period. There are many life history questions for



Section 5 Environmental Analysis

5-52

this species. For example, it is difficult to tell if captured cutthroat trout, which all have a

similar silver appearance, are just exhibiting fluvial movement (residents), migrating to the

estuary only, or are fish that will eventually migrate out to sea. However, it is now thought

that cutthroat trout exhibiting this wide range of habitat use/migration patterns are all one

population, and this conclusion led to the delisting of the Umpqua cutthroat trout14.

Anadromous cutthroat trout are believed to spend about three years in the upper river.

The following summarizes information regarding the timing of salmonids returning to the

Umpqua River (Pers. comm. Eric Schindler, ODFW, August 23 and 28, 2007):

■ Spring Chinook Salmon - Return to the Umpqua from the first of April to early June.

Ocean distribution occurs both to the north and south of the Umpqua River, with returning

fish coming from both directions.

■ Fall Chinook Salmon - Run return occurs from mid-August to late October, and fish come

from the north of the river mouth. Chinook salmon hug the shore and appear to be

surfacing. Chinook salmon would also be migrating through the project area as they return

to the Elk, Coos, and Coquille rivers, located to the south of the project area.

■ Coho Salmon - Returning coho salmon are more likely coming from the south to other

rivers located to the north of the project (other stocks transiting through the project area to

northern rivers). Coho salmon may also hug the shore, but this is uncertain. In general,

more is unknown about coho salmon in the ocean than with Chinook salmon. They return

later than fall Chinook salmon, and local coho salmon stocks show up in the river mouth

area before going in the river. Coho salmon are found in upwelling zones, which are very

temperature focused, and this would occur in line with the PowerBuoy area. Based on

information from the fishery, adult coho salmon could be in the PowerBuoy array area

from June to the end of August and possibly later in the year. Wild coho salmon return to

the Umpqua in mid-October, while hatchery coho salmon return to the river in December.

Information about juvenile coho salmon is largely unknown.

14 In 2000, the Umpqua River cutthroat trout population, formerly identified as an ESU of the species, was
delisted because NMFS determined that the population is part of a larger population segment that previously
was determined to be neither endangered nor threatened as defined by the ESA.
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■ Steelhead - Those returning to the Umpqua are not encountered in the ocean (ODFW only

sees one or two dozen steelhead being caught per year in the ocean); it is thought that they

do not feed on lures used by salmon fishermen.

The Pacific lamprey, green sturgeon, and white sturgeon are also anadromous species that occur

in the Umpqua River Basin. The Pacific lamprey is a parasitic species that undergoes dramatic

morphological changes and develops from a blind, freshwater, filter-feeding larval stage, to a

parasitic marine adult. Some Native American tribes have placed cultural value in lamprey and

harvest adults for food and other unique applications. The ocean distribution of Pacific lamprey

generally parallels their hosts, which are usually salmon or other large fish.

Green and white sturgeons (Acipenser spp.) are large-bodied, cryptic bottom-dwelling species.

Very little is known of the marine ecology (e.g., movements, behavior, habitat preferences, or

requirements) of sturgeon, although available information indicates that these fish make

extensive long-shore migrations in coastal waters (Moyle 2002; NMFS 2005c; Lindley et al.

2008). According to archival tag data, green sturgeon generally occupy waters shallower than

100 meters (Erickson and Hightower 2007). The species can also be found in deep water along

the Oregon coastline and within larger rivers, like the Umpqua River (OSU 2006). Populations

of sturgeon are relatively low and observations of sturgeon are rare (Beamesderfer et al. 2007).

ODWF has deployed arrays of acoustic telemetry receivers near Seal Rock (approximately

50 miles north of the project area) and Siletz Reef (approximately 80 miles north of the project

area), to observe tagged green sturgeon. Seventy five different green sturgeon were detected by

the array, some of which were Southern Distinct Population Segment (DPS) (exact number is

indeterminate) (Lindley et al. 2008), out of total approximately 350 green sturgeon that were

tagged on the west coast (Pers. comm. S. Lindley, NFMS, September 17, 2008).

Sturgeon have a soft-lipped mouth that allows for them to carefully find and consume copepods

and other invertebrates in sandy substrate. Sturgeon are captured in recreational and charter

fisheries. Green sturgeon are not commonly consumed (oily meat) and are primarily bycatch to

anglers fishing for more palatable white sturgeon. Green sturgeon are listed as threatened under

the ESA and are discussed further in Section 5.C.5, Threatened and Endangered Species.
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In the NMFS and USACE collaborative fish survey at the Umpqua site (Emmett et al. 1987), no

salmonids were captured. However, anadromous forage species were collected, with four

species having a combined total of 6,230 individuals or 72.5 percent of the total number of fish

collected. Night smelt was the dominant species collected (71.4 percent), followed by American

shad (0.95 percent), whitebait smelt (0.08 percent), and longfin smelt (Spirinchus thaleichthys)

(0.01 percent) (Table 5.C.3-4). During the 2007 survey, no salmonids were captured and smelt

was the only anadromous species captured (Marine Taxonomic 2008).

Sharks, Skates, and Rays (Elasmobranches), and Ratfish (Holocephalins)

The Oregon Coast provides habitat for 15 shark species, a fraction of the world’s population of

450 total species (Wharton 2007). Species that occur off of Oregon include the Pacific sleeper

shark (Somniosus pacificus), basking shark (Cetorhinus maximus), white shark (Carcharodon

carcharias), soupfin shark (Galeorhinus galeus), and spiny dogfish (Squalus acanthias). The

basking shark feeds primarily on plankton. The majority of shark species that occur in Oregon

are 2- to 3-foot demersal fish that prey upon other benthic fish species (Wharton 2007). Great

white sharks are only found seasonally (summer) as they migrate along the coast searching for

food. Large shark species, including the great white shark, are found in deeper offshore areas.

Many of the smaller sharks are found in sandy and nearshore environments searching along

small reefs for potential prey (NMFS 2005a). Sharks posses electrosensitive receptors that allow

for them to identify fish buried beneath the sand.

Skates and rays spend much of their time either skimming along sandy sea floors or buried in the

sand (Hosie 1997). There are four families and 14 species of skates and rays off the Oregon

Coast. Food sources include crustaceans and demersal fish, such as sculpin (NMFS 2005a).

Longnose skates (Raja rhina) are the most common species captured in offshore trawls. The big

skate (R. binoculata) and sandpaper skate (Bathyraja interrupta) are other common species

found in Oregon waters generally over 50 feet in depth (NMFS 2005a). Rays, like the bat ray

(Myliobatis californica), stingray (Hosie 1997), and California skate (R. inornata) are less

common in the Oregon Coast. Sharks, skates, and rays are of limited recreational and



Section 5 Environmental Analysis

5-55

commercial value and are not directly sought after; if they are captured, it is generally as bycatch

(NMFS 2005a). However, there is a developed big skate fishery in Charleston, Oregon and

sharks and skates are occasionally targeted recreationally (Pers. comm., ODFW September 4,

2008).

In the NMFS and USACE collaborative fish survey at the Umpqua site (Emmett et al. 1987), the

elasmobranch species collected consisted of two species with a total of nine individuals

(0.10 percent of the total). The two species collected were big skate (eight individuals) and spiny

dogfish. Big skate was the only elasmobranch species collected, and no ratfish species were

captured, during the 2007 trawl survey at the same Umpqua site (Marine Taxonomic 2008).

Rays and larger shark species including the basking, white, and sleeper sharks are expected to be

present in low numbers in the project area while some smaller shark species and skates are

expected to be present in moderate numbers based upon existing habitat (Figure 5.C.3-1).

FIGURE 5.C.3-1

SUITABLILITY OF HABITAT FOR THE LONGNOSE SKATE, SPINY DOGFISH AND

LEOPARD SHARK

Longnose Skate Leopard SharkSpiny Dogfish

Source: NMFS 2005a.

The spotted ratfish (Hydrolagus colliei) live on the seafloor over sand and mud or rocky reefs

and are abundant in cold waters at depths most commonly between 95-200 feet; although, they

have been known to live at depths of 3,000 feet (Monterey Bay Aquarium Foundation 2008).

They range from Cape Spencer, Alaska to Vizcaino, Baja California (Mexico), but are common

between British Columbia and California (Allen and Smith 1988). In 2001, a survey of finfish

was conducted off the coast of Oregon in the vicinity of Siletz Bay. Using an ROV, researchers

found spotted ratfish to be the most abundant finfish along an undersea ridge just North of Depoe
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Bay with extremely thick schools found at depths of 131 to 148 feet (40 to 45 meters).

Researchers noted that ratfish are typically found in deeper waters on the continental shelf and

slope in this part of their range (ODFW 2001). No ratfish were captured during sampling at the

Umpqua site for either the NMFS and USACE collaborative surveys (Emmett et al. 1987) or the

2007 survey (Marine Taxonomic 2008).

Marine Mammals

A variety of pinniped and cetacean species occurs along the Oregon coast. Federally-threatened

and endangered species, including the Steller sea lion (Eumetopias jubatus) and large whale

species, are discussed in Section 5.C.5, Threatened and Endangered Species and Essential Fish

Habitat.

Pinnipeds

Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina

richardii), northern elephant seal (Mirounga angustirostris), California sea lion (Zalophus

californianus), and Steller sea lion (USFWS 2007a). In addition, northern fur seals (Callorhinus

ursinus) can be present, but are rare. A map of pinniped sightings from aerial surveys conducted

from 1989 to 1990 is presented in Figure 5.C.3-2. Based upon existing documentation and aerial

surveys, pinniped species generally occur along small island haul-outs and coastal shoreline.

Foraging sea lions can easily cover 100 miles per day, and therefore, the project is within range

of a number of haul out sites as well as to other seals and sea lions migrating through the area

(Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007).

Harbor seals are the most abundant species along the Oregon coast, but California sea lions are

also numerous and more likely to be located further offshore where the project is located (Pers.

comm. ODFW Marine Mammal Research Program, September 7, 2007). Pinnipeds feed on

migratory species (e.g., hake, clupeids, salmonids) as well as non-migratory species (e.g.,

rockfish, lingcod) (Orr et al. 2004). Pinniped occurrence and use of haul outs in Oregon is

related to seasonal trends of molting and breeding in some species. Additional information about

the above-listed species follows.
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FIGURE 5.C.3-2

PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990

Note: Eared seals represent a general name that represents both fur seals and sea lions.
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992).



Section 5 Environmental Analysis

5-58

Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries,

or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS

2007a). Hundreds of harbor seals haul-out in the mouth of the Umpqua and along the beach in

the vicinity of the project area (Pers. comm. ODFW Marine Mammal Research Program,

September 7, 2007) (Table 5.C.3-6). Harbor seals are not migratory, though local movements

are driven by season, pupping, and prey location. The population of harbor seals in Oregon grew

following protection under the Marine Mammal Protection Act of 1972 until stabilizing in the

early 1990s. The estimated population of harbor seals (all age classes) during the 2002

reproductive period was 10,087 individuals (Brown 2005). In Oregon, seals are born from

March to May (USFWS 2007a).

TABLE 5.C.3-6

PINNIPED SPECIES AND ABUNDANCE AT HAUL-OUT SITES IN PROJECT

VICINITY (LANE, DOUGLAS, AND COOS COUNTIES)

Haul-out Species Abundance

Sea Lion Caves
Steller sea lions Variable; up to 1,000 nonpups

California sea lions Variable; nonpup males
Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups
Takenitch Outlet Harbor seals 0-10 nonpups
Umpqua River Harbor seals 600-700 nonpups; 100 pups
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups
Coos Bay Harbor seals 250-350 nonpups; 50 pups

Cape Arago

Steller sea lions Variable; up to 600 nonpups
California sea lions Variable; up to 2,000 nonpup males

Harbor seals 400-500 nonpups; 100-200 pups
Elephant seals 20-30; a few pups

Source: Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007

Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf

of Alaska (USFWS 2007a). The number of northern elephant seals likely to be found in the

project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.

Although adult northern elephant seals are rarely reported in Oregon, juvenile northern elephant

seals routinely come ashore typically during the April to August molting season. Individuals

remain mostly onshore during the molt, for around two to three weeks (NOAA 2007o;

Brueggman et al. 1992). Outside of molting periods northern elephant seals live offshore.

Northern elephant seals can dive to depths of 5,000 feet. Breeding generally occurs in the winter

in Mexico and southern California. The northernmost breeding ground on the Pacific coast is
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Shell Island (approximately 30 miles south of the project site; USFWS 2007a). Cape Arago,

south of Coos Bay, is the nearest haul-out location of northern elephant seals (Table 5.C.3-6).

California sea lions reside in nearshore waters along the Pacific Coast. They range from

Vancouver Island, British Columbia to Baja Mexico. California sea lions do not breed in Oregon

or Washington (Brueggeman et al 1992). In habitat north of California, the haul-out grounds are

only occupied by males (USFWS 2007a; Pers. comm. ODFW Marine Mammal Research

Program, September 7, 2007). Males migrate north for the winter, but females and their pups

remain in California year-round. Therefore, only male sea lions are present off of Oregon from

fall to spring, with minimal numbers in the summer (ODFW letter dated September 4, 2008).

The primary haul-out areas along the Oregon Coast are Rogue Reef, Three Arch Rocks, Cascade

Head, Orford Reef, Sea Lion Caves, South Jetty, and Shell Island of Simpson Reef (USFWS

2007a; Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007).

Figure 5.C.3-3 shows the locations of pinniped haul-outs in the vicinity of Reedsport, as well as

location fixes for California sea lions instrumented with satellite transmitters over the past

several years. Location accuracy ranges from several hundred meters to several kilometers.

Table 5.C.3-6 shows the species abundance at the haul-out sites. Cape Arago is the largest area

haul-out for a number of pinniped species (Table 5.C.3-6).

Northern fur seal is a migratory species that is currently listed as depleted under the MMPA but

is not listed under the ESA (NMFS 2006a). Northern fur seals migrate in the early winter

through the eastern Aleutian Islands into the northern Pacific Ocean. Upon entering the northern

Pacific Ocean, they move into coastline habitat off of British Columbia, Washington, Oregon,

and California. Older males stay near the northern part of the range, while young males and

females spend the winter feeding in the southern area. Migrants feed at sea on small pelagic fish

and squid (NMFS 2006a). The northward migration begins in March. This migration returns the

animals back to the breeding colonies, and the general cycle is repeated. Numbers of northern

fur seals found to occur in the project area are expected to be very low (Pers. comm. ODFW

Marine Mammal Research Program, September 7, 2007).
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FIGURE 5.C.3-3

PINNIPED HAUL-OUT SITES AND CALIFORNIA SEA LION SATELLITE-TAG

LOCATIONS FOR PROJECT VICINITY (LANE, DOUGLAS, AND COOS

COUNTIES)*

* Location fixes for California sea lions instrumented with satellite transmitters over the past
several years. Location accuracy ranges from several hundred meters to several kilometers.
Species that use each haul-out noted in Table 5.C.3-6 (Pers. comm. ODFW Marine Mammal
Research Program, September 7, 2007).
Source: ODFW unpublished data.
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Cetaceans

Oregon marine waters support a variety of cetacean species that are not ESA listed (NOAA

2007d). Overall, there is little unnatural mortality or pressure on population numbers.

Population trends for the non-ESA cetacean species appear relatively stable (NOAA 2007d). A

summary was generated of information compiled by NOAA (2007d) for each of these species

regarding distribution, habitat use, and population status (Table 5.C.3-7). In addition, maps were

generated of whale, dolphin, and porpoise sightings from aerial surveys conducted in 1989 to

1990 and 1996 (Figures 5.C.3-4 and 5.C.3-5).

Based upon both literature review and sea-based surveys plotted in Figures 5.C.3-4 and 5.C.3-5,

gray whales (Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two

cetacean species most commonly found in the project area. Harbor porpoises are small marine

mammals that generally remain near estuaries and rivers. They feed on small fish such as

herring and can venture into freshwater rivers for extended periods of time. Populations are in a

stable condition with projections estimating approximately 37,745 total individuals in Oregon

and Washington (NOAA 2007d). Research has shown that porpoise do not generally migrate

and have a limited local range that does not intermix with other proximal stocks (NOAA 2007d).

They can be found over 100 miles offshore, but generally remain inland. Distribution is based

upon food resources. Porpoises produce echolocation clicks in frequencies of 110 to 150 kHz

(Simmonds et al. 2004).

The gray whale is a large baleen whale that is composed of an eastern and western stock

(Figure 5.C.3-6). The eastern stock inhabits the Pacific Coast and was de-listed from federal

protection in 1994. The western stock is found along the Korean coastline and remains classified

as endangered.
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TABLE 5.C.3-7

SUMMARY OF POTENTIAL NON-ESA LISTED CETACEANS WITHIN THE PROJECT AREA*

Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status
Minke Whale Balaenoptera

acutorostrata
Few sightings located over
continental shelf.

Migratory movement along Oregon's
continental shelf.

No direct population estimates are
available. Population not considered
threatened and is not a strategic stock.

Gray Whale Eschrichtius robustus Predictable seasonal migration
occurs along the West Coast in
relatively nearshore habitat

Eastern population migrates seasonally
along the West Coast. Northbound
migration generally in nearshore habitat,
while southern migration further offshore.

Species was delisted in 1994 and is
making a marked recovery. Population
is currently over 20,000 individuals and
showing positive growth.

Gray Whale (Pacific
Coast Feeding
Aggregation)

Eschrichtius robustus Seasonally found in southern and
central Oregon in late spring and fall
(NMFS 2008c).

Spend summer and fall feeding along the
Pacific coast south of Alaska instead of
migrating north to the Bering Sea (NMFS
2008c).

Includes approximately 200 to 250
whales from the Eastern North Pacific
stock. There is no evidence of genetic
or demographic distinction from the
eastern population (NMFS 2008c).

Bottlenose dolphin Tursiops truncatus Prefer warm water and distant
offshore locations.

Located primarily in warm waters of
southern California. Rarely venture into
Oregon and found in distant offshore
areas.

No direct population estimates are
available, but population considered in
good health.

Common dolphin (short
beaked)

Delphinus delphis Few sightings in southern Oregon. Primarily found in California coast. Few
sightings in southern Oregon. Can be
found from nearshore up to 300 nm
(nautical miles) offshore.

The common dolphin represents the
most abundant cetacean off of
California and its population status is in
excellent condition.

Northern right whale
dolphin

Lissodelphis borealis Seasonally migrate through Oregon
in late spring and summer.

Found in shelf and slope waters in
California Oregon and Washington.
Undergoes seasonal migrations along the
coastline.

While moderate risk of unnatural
mortality exists, insufficient data is
available to indicate low abundance or
negative population trends.

Pacific white sided
dolphin

Lagenorhynchus
obliquidens

Seasonally migrate through Oregon
in late spring and summer.

Found in shelf and slope waters in
California Oregon and Washington.
Concentrated in California. Undergoes
seasonal migrations along the coastline.

Population trend appears stable and
unchanged. Population not considered
threatened and is not a strategic stock.

Risso dolphin Grampus griseus Seasonally migrate through Oregon
in late spring and summer.

Found in shelf and slope waters in
California Oregon and Washington.
Undergoes seasonal migrations along the
coastline.

Population trend appears stable and
unchanged. Population not considered
threatened and is not a strategic stock.

Dall's porpoise Phocoenoides dalli Commonly seen and make
interannual north and south
movements.

Located in near and offshore waters
within shelf and slope habitat. Movement
along coastline determined by seasonality
and interannual time scales.

Assessment of population trends are
not available, but no direct threat to the
population was identified and is
considered a non-critical stock.
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status
Harbor porpoise Phocoena phocoena Sighted year-around in nearshore

transboundary waters.
Located in nearshore habitat during most
of year, but can shift to deeper offshore
waters during winter months. Population
concentrations driven by primarily by
prey availability.

Population is not considered "strategic"
due to low annual unnatural mortality.
Numbers are not listed as depleted.
Overall population trends are not
known.

Baird's beaked whale Berardius bairdii Few sightings in deep waters along
continental slope.

Found primarily near Japan with only a
few offshore deepwater sightings
occurring in Oregon. Most sightings
occur from late spring and early fall.
Offshore movements occur from
November to late April.

Due to rarity, population trend
assessment is not available. Population
not considered threatened and is not a
strategic stock.

Mesoplodont beaked
whale

Mesoplodon spp. Only five sightings along entire U.S.
west coast.

Found in deepwater habitats near the
continental shelf.

Due to rarity, population trend
assessment is not available. Population
not considered threatened and is not a
strategic stock.

Stejneger’s beaked
whale

Mesoplodon
stejnegeri

Few sightings, mostly bycatch in
California/Oregon thresher shark and
swordfish drift gillnet fishery.

Endemic to cold-temperature waters of
the North Pacific, Sea of Japan, and deep
waters of the southwest Bearing Sea.

Reliable estimates of abundance for
this stock are currently unavailable.

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along
continental slope.

Found in deepwater habitats near the
continental shelf.

Due to rarity, population trend
assessment is not available. Population
not considered threatened and is not a
strategic stock.

Killer whale (transient) Orcinus orca Sighted year-round along outer
coasts of Oregon.

Along the west coast of North America,
killer whales occur along the entire
Alaskan coast (Braham and Dahlheim
1982), in British Columbia and
Washington inland waterways (Bigg et al
1990), and along the outer coasts of
Washington, Oregon, and California
(Green et al 1992; Barlow 1995, 1997;
and Forney et al 1995).

The minimum population estimate for
the Eastern North Pacific Transient
stock of killer whales is 346.

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore
pelagic waters.

Species remains submerged in distant
offshore pelagic waters for long periods
of time. Small size make species cryptic
and poorly understood.

Due to rarity, population trend
assessment is not available. Population
not considered threatened and is not a
strategic stock.

Pilot whale (short
finned)

Globicephala
macrorhynchus

Few sightings in offshore waters Primarily found in southern California
coast. Possible migrants sighted in
Oregon were in offshore waters.

Population appears healthy, although
no trend analyses are available.

Source: Unless otherwise indicated. NOAA 2007d, Norman et al. 2004.
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FIGURE 5.C.3-4

NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS

FROM 1989-1990 AND 1996

Source: Reed et al. 2007.
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FIGURE 5.C.3-5

DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS

FROM 1989-1990 AND 1996*

*Surveys occurred along transects.
Source: Reed et al. 2007.
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FIGURE 5.C.3-6

DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES

Source: NMFS 2002.

Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters

(summer) and Mexican breeding grounds (winter). This migration covers 10,000 to 14,000 miles

for a round trip (USDOI 1989), and it represents the longest migration of any mammal. During

migration, whales pass along the Oregon and Washington coasts (NMFS 2002) and are the focus

of nearshore whale watching programs. Gray whales feed on benthic invertebrates (Rice and

Wolman 1971), though they have been documented to feed on kelp-dwelling crustaceans (Pers.

comm. ODFW, September 4, 2008). Generally, gray whales remain within a few miles of the

shoreline (Rice and Wolman 1971). They can intermittently be found near the mouths of

estuaries as they are searching for food. Collection of prey is done by suction sieving of the

ocean floor benthos. Sieving is completed by first rolling on its side just above the seabed,

pressing down the tongue, drawing benthic material in the mouth, and then straining the material

through keratinous baleen plates to remove undesired fine particulate matter (Weitkamp et al.

1992; Newell 2005). The result of filtering benthic material is the creation pits along the

seafloor, which is a characteristic sign of feeding.

Approximately 200 to 250 whales from the Eastern North Pacific stock do not migrate north to

the Bering Sea, but instead spend summer and fall feeding along the Pacific coast south of

Alaska instead. These gray whales are referred to as the Pacific Coast Feeding Aggregation, and

there is no evidence of genetic or demographic distinction from the eastern population (NMFS

2008c).
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Gray whales are opportunistic feeders and their prey can vary from an array of invertebrate

organisms. Along the Oregon coast—specifically Depoe Bay—whales feed on mysid shrimp

that live on the edge of bullwhip kelp (Newell 2005). In May, whales can feed on crab larvae.

Further, in September 2004, it appeared that whales were feeding on anchovy along the Newport

coast (Newell 2005). In arctic waters, primary prey sources are amphipods residing along and

within substrate (Moore et al. 2003). Other noted prey items have included krill, ghost shrimp,

pelagic red crabs, skeleton shrimp, plankton and polychaete worms (Darling et al. 1998; Newell

2005; Weitkamp et al. 1992).

Gray whales are a success story for recovery of endangered species with current populations

estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007d). The population is thought

to be near pre-exploitation population levels (NMFS 2002). Even though gray whales are not

federally listed as endangered, they are listed as endangered on Oregon’s state threatened and

endangered species list.

In the project area, whale watching occurs from the Umpqua Lighthouse. From 2005 to 2007,

visitors have seen from 0 to 257 whales per week at the Umpqua Lighthouse (OPRD 2007)

(Table 5.C.3-8).

TABLE 5.C.3-8

WEEKLY SUMMARIES OF GRAY WHALES OBSERVED FROM THE

UMPQUA LIGHTHOUSE

Week Number of Whales
March 24 - 31, 2007 257
December 26, 2006 - January 1, 2007 22
March 21 - April 1, 2006 153
December 26, 2005 - January 2, 2006 0
March 19 - 26, 2005 46
December 26, 2004 - January 2, 2005 61

Source: OPRD 2007.

Offshore Birds

The coastal province of Douglas County offers an expansive coastline and open-marine

nearshore foraging area for resident and migrant seabirds throughout the year. The outer coast is
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predominately sandy beaches and dunes. There are dense patches of upland salal, evergreen

huckleberry, rhododendron, and other shrubs. Other outcrops of Douglas-fir, lodgepole pine

and, to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998). During the

summer, a variety of seabirds are known to fly along the rocky outer coast in search of food

(Figure 5.C.3-7). Breeding seabirds known to occur in the area can include double-crested

(Phalacrocorax auritus), Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax

pelagicus) cormorants, common murre (Uria aalge), pigeon guillemot (Cepphus columba), and

western gull (Larus occidentalis) (Contreras 1998). Points and islands can also support breeding

colonies of tufted puffins (Fratercula cirrhata), rhinoceros auklets (Cerorhinca monocerata),

and Leach’s storm-petrels (Oceanodroma leucorhoa) (Contreras 1998). During other seasons,

large numbers of other species, especially loons (Gavia spp.), sooty shearwaters (Puffinus

griseus) and scoters (Melanitta spp.), also migrate through and/or overwinter in the area.

Boat-based surveys of seabirds, conducted during the summer of 1989 for the Oregon and

Washington Marine Mammal and Seabird Survey, included coverage of offshore areas in the

vicinity of the project area (Bruggeman et al. 1992). Surveyors searched in transects along the

coastline and logged species sightings over the course of numerous days. Four days of transect

surveys occurred in the project vicinity. Over the course of the four days, a total of 834 birds

was identified, composing 16 total species. These seabirds are summarized in Table 5.C.3-9 and

plotted spatially in Figure 5.C.3-7. In addition, Contreras (1998) summarized the seasonal

abundance of numerous local species, including those documented within the 1989 survey, for

neighboring Coos County. Table 5.C.3-10 summarizes findings from this work for species

recorded near the project area.

State Special-Status Aquatic Life

Aquatic state special-status species potentially occurring in the project vicinity are listed in

Table 5.C.3-11. This table was compiled based upon stated-listed species from ODFW. Species

listed under the ESA (federally-listed species) are discussed in Section 5.C.5, Threatened and

Endangered Species and Essential Fish Habitat.
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FIGURE 5.C.3-7

SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON

MARINE MAMMAL AND SEABIRD SURVEY*

*Surveys occurred along transects.
Source: Bruggeman et al. 1992.
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TABLE 5.C.3-9

SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON

MARINE MAMMAL AND SEABIRD SURVEY

Common Name Scientific Name
August 7,

1989
August 9,

1989
August 10,

1989
August 11,

1989
Bird

Count
Albatross Phoebastria Spp. 1 1 2
Brandt's Cormorant Phalacrocoraxs

penicillatus
1 1

California Gull Larus californicus 12 29 39 3 83
Cassin's Auklet Ptychoramphus aleuticus 12 12 24
Common Murre Uria aalge 6 35 19 60
Common Tern Sterna hirundo 1 1
Fork-tailed Storm-
Petrel

Oceanodroma furcata 24 3 2 29

Glaucous-winged
Gull

Larus glaucescens 1 1

Northern Fulmar Fulmarus glacialis 1 45 8 54
Pomarine Jaeger Stercorarius pomarinus 3 4 7
Red Phalarope Phalaropus fulicarius 1 3 8 12
Red-necked
Phalarope

Phalaropus lobatus 4 34 38

Ring-billed Gull Larus delawarensis 1 1
Sooty Shearwater Puffinus griseus 16 377 45 19 457
Tufted Puffin Fratercula cirrhata 1 1
Western Gull Larus occidentalis 6 21 30 6 63

Daily Survey Count 66 536 204 28 834
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TABLE 5.C.3-10

EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE

COAST OF DOUGLAS COUNTY

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Albatross

Ancient Murrelet

Black-legged kittiwake

Bonaparte's Gull

Brandt's Cormorant

Brant

Brown Pelican

California Gull

Cassin's Auklet

Common Loon

Common Murre

Common Tern

Fork-tailed Storm-Petrel

Glaucous-winged Gull

Herring Gull

Marbled Murrelet

Mew Gull

Northern Fulmar

Pacific Loon

Pomarine Jaeger

Red Phalarope

Red-legged kittiwake

Red-necked Phalarope

Red-throated Loon

Ring-billed Gull

Scoters

Short-tailed Shearwater

Snowy Plover

Sooty Shearwater

Thayer's Gull

Tufted Puffin

Legend: Absent or extremely rare

Rare

Common

Abundant

Table adapted from Contreras 1998; Pers comm. Jon Plissner, ABR, March 11, 2008.
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TABLE 5.C.3-11

STATE SPECIAL-STATUS AQUATIC SPECIES POTENTIALLY OCCURRING IN

PROJECT AREA

Common Scientific State Status
Fish

Pit roach Lavinia symmetricus mitrulus SP
Umpqua Oregon chub Oregonichthys kalawatseti SV
Pacific lamprey Lampetra tridentata SV
Coho salmon (S. OR/N. CA Coast ESU) Oncorhynchus kisutch SC
Coho salmon (Oregon Coast ESU) Oncorhynchus kisutch SC
Coho salmon (Lower Columbia River ESU) Oncorhynchus kisutch E
Steelhead (Upper Willamette River ESU) Oncorhynchus mykiss SC
Steelhead (Oregon Coast ESU) Oncorhynchus mykiss SV
Chinook salmon (S. OR/ N. CA Coast ESU) Oncorhynchus tshawytscha SC
Chinook salmon (Lower Columbia River ESU) Oncorhynchus tshawytscha SC
Coastal cutthroat trout (Oregon Coast ESU) Oncorhynchus clarki clarki SV
Coastal cutthroat trout (S. OR/CA Coast ESU) Oncorhynchus clarki clarki SV

Reptiles
Green sea turtle Chelonia mydas E
Leatherback sea turtle Dermochelys coriacea E
Loggerhead sea turtle Caretta caretta T
Pacific ridley sea turtle Lepidochelys olivacea T

Marine Mammals
Steller sea lion Eumetopias jubatus SV
Blue whale Balaenoptera musculus E
Fin whale Balaenoptera physalus E
Sei whale Balaenoptera borealis E
Humpback whale Megaptera novaeangliae E
Sperm whale Physeter macrocephalus E
Gray whale Eschrichtius robustus E

Sea Birds
Short-tailed albatross Phoebastria (=Diomedea) albatrus E
Brown pelican Pelecanus occidentalis californicus E
Marbled murrelet Brachyramphus marmoratus T
Fork-tailed storm petrel Oceanodroma furcata SV
Bald eagle Haliaeetus leucocephalus T

State status definitions: SC: Sensitive-Critical, SV: Sensitive-Vulnerable, SP: Peripheral or Naturally Rare, E:
Listed as Endangered, T: Listed as Threatened.

Source: ODFW 2007b; Pers. comm. Kevin Maurice, USFWS, June 7, 2007; ONHIC 2007.
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b. Environmental Effects

From consultation with local stakeholders and state and federal agencies in support of

development of this license application, OPT has identified the following potential effects of

deploying and operating the project on marine life:

■ Potential effects to cetaceans15

− Collision/entanglement during operation

− Change in migration route within area of the project

■ Underwater noise/vibration

■ Potential attraction of pinnipeds to the area

■ Electromagnetic fields

■ Offshore avian collision

■ Alteration of habitat (effects of placement of project components and creation of “new”

habitat features [hard structure in surface, water column, and benthic habitats]) resulting in

the following potential environmental effects:

− Direct effects to the benthic community from placement of project components on

the seabed.

− Changes to marine community composition and predator/prey interactions.

Potential Effects to Cetaceans

As indicated above, gray whales and harbor porpoise are the two cetacean species most

commonly found in the project area. The proposed project is in the migratory path of gray

whales (migrate from the Bearing Sea to Baja, California) and harbor porpoise are regularly seen

in the area. In addition, humpback whales are known to periodically swim off of the mouth of

the Umpqua River and Southern Resident Killer Whales (SRKW), which typically are seen in

inland waters of Washington and British Columbia, have been sighted periodically off the coasts

of California and Oregon (humpback whales, SRKW, and other cetaceans listed under the ESA

15 Underwater noise/vibration is a potential effect of concern for cetaceans. Because of concern of noise/vibration
to other marine organisms as well, it is discussed as a separate subsection (bulleted below).
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are further discussed in Section 5.C.5). The Aquatic Species Subgroup has indicated that over

the 35-year license term, other large whales, which all typically occur further offshore than

where the project is located, may occasionally swim through the project area. The Aquatic

Species Subgroup is concerned that gray whales and other whales may not be able to detect the

project mooring system and subsequently collide or become entangled with mooring lines. Some

whale species may swim with their mouth open, and there is a specific concern that the mooring

line may become lodged in the mouth of a feeding whale. If gray whales, which regularly

migrate through the project area, are successful in detecting the project infrastructure, the

Aquatic Species Subgroup has also expressed concern over the potential effects from altering

their migration route within the area of the project to avoid the project. In addition, at a

March 31, 2008 Aquatic Species Subgroup conference call, subgroup members indicated

concern that derelict fishing gear (abandoned/stray fishing gear) may snag on project moorings,

and in turn pose an entanglement risk to cetaceans (as well as pinnipeds). The effects of project

noise on whales are also of concern and are discussed in the following subsection.

While there is evidence suggesting that whales can detect and avoid underwater structures (no

whales have been entangled at the New Hampshire offshore marine aquaculture facility deployed

since 1997 (Atlantic Marine Aquaculture Center 2008) and discussed below), OPT and the

Aquatic Species Subgroup believe that it is prudent to develop a better understanding of: 1) gray

whale migratory paths in the project vicinity; 2) the acoustic emissions generated by the

PowerBuoys and any potential for sound disturbance; and 3) how the whales behave in the

presence of the project (e.g., do they have the acuity to detect and avoid the systems). If study

results indicate that a deterrent system should be employed, the Aquatic Species Subgroup

indicated that the type and effectiveness of the acoustic guidance used should be thoroughly

evaluated. Lastly, the Aquatic Species Subgroup indicated an interest in evaluating potential

project effects and mitigation within the framework of an adaptive management process.

Mr. Crombie, the Director of Natural Resources for the CTCLUSI, has stated that the CTCLUSI

has an interest in the potential effects of the project on marine life including marine mammal

populations, but has also indicated that with regard to natural resources, they will defer to the

state and federal resource agencies (Pers. comm. Howard Crombie, CTCLUSI, April 12, 2007).
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OPT submitted a draft and subsequent revised drafts of a Cetacean Study to evaluate the effects

of the proposed action on cetaceans to the Aquatic Species Subgroup for their review in fall

2007, January 2008, and as part of the PDEA in July 2008. The Cetacean Study, which is

included in Appendix C, includes the following three-phases:

■ Phase I, Baseline Characterization;

■ Phase II, Acoustic Emissions Characterization; and

■ Phase III, Post-Deployment Monitoring.

The Baseline Characterization (Phase I) was conducted from December 10, 2007 through

May 30, 2008. OPT consulted with a panel of marine experts in developing the study

methodologies for Phases II and III of this work plan during a meeting held on October 9 and 10,

2008.

As outlined in the Cetacean Study Plan, post-deployment observations will occur from

December during May during the gray whale migration season, OPT also proposes to conduct

observations of cetaceans in the project vicinity during other times of the year in order to

maximize opportunities to evaluate presence of other cetacean species, including SRKW,

humpback, blue, and fin whales, in the project area. Boat-based observations of cetaceans will

be conducted concurrently with the Fish and Invertebrates Study, the Offshore Avian Use Study,

and operation and maintenance site visits. All designated observers will be appropriately trained.

OPT has developed an operations and maintenance (O&M) activities plan (outlined in more

detail in Section 3.A.2, Project Operation and completely in Appendix B). The O&M plan

includes the following components:

■ Preventative Maintenance/Site Inspection - Monthly inspection of all aspects of the

PowerBuoy array visible from the sea surface to check connections, wear conditions, and

any other visual anomalies.

■ Underwater Inspection - Underwater inspections will be performed annually.

Appropriate inspection techniques will be used to view underwater components of the
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project including looking for any accumulation of derelict fishing gear on the array. This

will performed annually unless a shorter inspection frequency is specified in the Settlement

Agreement Study Plans.

OPT staff will look for derelict fishing gear visible from the surface during the monthly

preventative maintenance/site inspection visits and will conduct more comprehensive searches

for derelict fishing gear during the underwater inspection visits. OPT will conduct the

underwater inspections in accordance with the O&M schedules above and the study plans16.

This will allow OPT to monitor the degree to which fishing gear gets caught on project

moorings, if at all, and will provide insight into establishing the proper frequency of subsequent

underwater inspections. This frequency is planned to be determined in consultation with the

Aquatics Resources and Water Quality Committee17 within the framework of the proposed AMP.

OPT proposes to work with the crabbing industry after issuance of the FERC License to identify

ways to minimize the potential for loss of gear. Summaries of OPT’s monitoring of derelict

fishing gear will be reported to the Aquatics and Water Quality Implementation Committee on an

annual basis at a minimum. In the event that findings indicate derelict fishing gear is found on

the project array, OPT will remove derelict fishing gear as soon as possible and by any

practicable means as soon as possible after it is detected consistent with personnel safety.

Specific procedures and approaches are subject to future discussions with the Aquatics and

Water Quality Implementation Committee.

If results of Phase III, post-deployment monitoring, indicate that whales are colliding or

becoming entangled with the mooring system, OPT will work with marine mammal experts and

the Aquatics Resources and Water Quality Committee to identify, deploy, and monitor the

16 Inspections will be conducted annually in according with the O&M schedule, though for the first two years
following deployment of the 10-PowerBuoy array, inspections will occur every three to four months, weather
permitting.

17 The Implementation Committees are charged with overseeing OPT’s implementation of resource studies and
issues and participating in the associated adaptive management framework. Specifically, the Aquatics
Resources and Water Quality Committee will analyze monitoring and study results on aquatic resources to
determine whether results are properly characterized and whether any screening criteria have been met. The
Aquatics Resources and Water Quality Committee may also discuss information contained in a Quarterly
Update or Annual Report or new information obtained from other sources that is relevant to the project’s
potential effects on aquatic resources. The Aquatic Implementation Committee is composed of members from
OPT, NMFS, USFWS, USFS, ODFW, OPRD, OWRD, ODEQ, DLCD, Oregon Shore Conservation Coalition,
Surfrider, and SOORC.
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effectiveness of response measures, e.g., acoustic deterrence systems. Development of such

response measures will occur within the framework of the proposed AMP agreed to by the

settlement parties to provide for flexibility in modifying methods or operations as needed, based

on findings of different phases of the study.

Our Analysis

OPT conducted Phase I, Baseline Characterization of the Cetacean Study Plan from

December 10, 2007 through May 30, 2008. Observations for the study occurred every day

(weather permitting) during daylight hours. The complete results from the Phase I study are

included in Attachment 2 of the Cetacean Study Plan in Appendix C. Observations were

possible on 78 days during the study period. A total of 256 scan sampling events were

completed during 106.3 hours of scan effort. Focal follows were conducted on 120 individual

whales during 103.2 hours of tracking effort. A total of 2,416 gray whale locations were

recorded: 460 locations during scan sampling and 1956 locations during focal follows (Ortega-

Ortiz and Mate 2008). Only two observations of cetaceans other than gray whales were made:

two minke whales were observed moving south at the end of May (Pers. comm. Joel Ortega-

Ortiz, October 9, 2008).

The average distance from shore for sightings recorded during aerial surveys off the Oregon

coast was 5.7 miles (9.2 km) and the farthest sighting occurred 14 miles (23 km) offshore (Green

et al. 1995). During the 2008 Yaquina Head survey, shore-based observations could be made

within a range of 11 miles (18 km) from shore (Ortega-Ortiz and Mate 2008). The following

provides average distance offshore of observed migrating whales.

TABLE 5.C.3-12

GRAY WHALE OBSERVATIONS 2008 YAQUINA HEAD SURVEY

Migration Phase Average Distance S.D. Number Observed (n)
Southbound 4.09 miles (6.59 km) 0.200 139

Northbound, Phase A
(Feb. 26-April 7, 2008)

3.15 miles (5.08 km 0.155 230

Northbound, Phase B
(April 7-May 29, 2008)

2.54 mi (4.08 km) 1.529 26

Source: Ortega-Ortiz and Mate 2008
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The average speed of tracked whales was 4.19 mph (6.74 km/h) (S.D.= 1.382, n = 37) during the

southbound migration, 3.76 mph (6.05 km/h) (S.D.= 1.094, n = 47) during phase A of the

northbound migration, and 3.37 mph (5.42 km/h) (S.D.= 1.529, n = 26) during phase B (Ortega-

Ortiz and Mate 2008).

Ortega-Ortiz and Mate (2008) noted that the migration paths of tracked whales appeared to

follow a constant depth (isobath) rather than the shoreline. For example, some whales that were

tracked more than 3 km from the observation point maintained a straight path even as they

approached Yaquina Head and linearity of their path continued as they moved away from

Yaquina Head. However, variability in the isobaths followed by different whales occurred

within the each migration phase. The results indicate that the migratory paths of some, but not

all, tracked whales will cross through the proposed project area (Ortega-Ortiz and Mate 2008).

The proposed Reedsport Project PowerBuoy array will be located 2.5 miles offshore. As

presented above, the average distance of migrating whales ranged from 4 miles offshore during

the southbound migration to 2.5 miles during Phase B of the northbound migration.

One issue that has been raised is the possibility of whale entanglement in the project mooring

system. As discussed above, the PowerBuoys, SSFs, and gravity-base anchors will be connected

with 5- to 6-inch-diameter synthetic mooring lines. In addition, a double armored three-phase

power/fiber optic cable, having a diameter of 2.8 inches, will exit the bottom of the PowerBuoy,

descending to the seabed in a lazy “S” shape with floats attached to the cable and a clump weight

at the seabed. The football-shaped floats are two-piece and clamp onto the power cable at

prescribed locations to give the necessary buoyancy to the cable to act as both a strain relief (for

the heaving motion of the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the

seabed). This will provide the installation with power transmission and communications.

NOAA has funded an open ocean aquaculture (OOA) facility located 6 miles off the New

Hampshire mainland (Figure 5.C.3-8) (Atlantic Marine Aquaculture Center 2008). The facility

was installed in 1997, and has a mooring system similar to the one proposed at the Reedsport

Project, has a similar footprint (30 acres), and is in similar depths. For this project, a biological
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assessment (Celikkol 1999) was requested by NMFS with an emphasis on marine mammal

entanglement, and USACE permits were issued (Cicin-Sain et al. 2001). Endangered right, fin,

and humpback whales occur in the project area (Atlantic Marine Aquaculture Center 2008).

Celikkol (1999) analyzed the risk of entanglement and concluded that “the chance of whale

entanglement should be considered unlikely to very unlikely” due to the absence of structures

known to cause entanglements such as slack lines and netting. Following deployment of the

project in 1997, monitoring of whales and sea turtles in the project vicinity occurred. Fin and

humpback whales were observed in the project vicinity, but not in the immediate project area. In

2006 researchers reported “…no incidents related to marine mammals or turtles have occurred at

the OOA field site and no impacts have occurred since the beginning of aquaculture activities in

1997” (Atlantic Marine Aquaculture Center 2008).

FIGURE 5.C.3-8

NOAA-FUNDED NEW HAMPSHIRE OPEN OCEAN AQUACULTURE

DEMONSTRATION SITE INSTALLED IN 1997

Source: Atlantic Marine Aquaculture Center 2008.
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An examination of the NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007)

shows that since 1999 the known causes of fin and humpback whale mortalities due to

entanglement are limited to fishing gear, drift gillnets, crab pot lines, and polypropylene/nylon

lines. The mooring lines and the power/fiber optic cable of the project are more substantial that

the fishing or crab pot lines that have been involved in previous entanglement incidents. The

PowerBuoys, SSFs, and gravity-base anchors will be connected with 5- to 6-inch-diameter

synthetic mooring lines. The mass of the PowerBuoys and the anchors is expected to create

enough tension in the mooring lines to preclude the formation of loops or twists around a passing

animal. In fact, the tension in the lines is estimated to be several tons, further precluding the

potential for entanglement. The combination of heavy mooring gear and relatively taut mooring

lines has been shown to render the potential for entanglement negligible (Wursig and Gailey

2002). The power/fiber optic cables descending from the PowerBuoys to the seabed have a

smaller diameter than the mooring lines (2.8 inches versus 5 to 6 inches) but are significantly

more substantial more than crab pot lines. The power/fiber optic cable is still a substantially

inflexible cable and considering the relative rigidity of the two layers of armor, which are

wrapped in opposite directions around the power/fiber multi-strand optic cable core. The cables

within the core are wrapped around the interior core in the direction opposite the innermost cable

armor. OPT believes that it is unlikely that these cables will form loops or twist around a

passing animal because of the rigidity and relative inflexibility of the cables.

The potential of whales colliding with mooring lines or PowerBuoys is based largely on the fact

that nothing is known about the whale’s behavior in response to wave energy buoys. Whale

impacts with moored ships, buoys, and other moored objects are considered to be uncommon. In

an analysis of a similar type of wave energy project having four WECs in the state of

Washington, FERC (2007) stated:

We … suspect that because the project’s cables would be similar in size and type to
anchoring systems associated with navigation buoys, the potential for collisions and
injury (of marine mammals) is low. We found no information that would suggest that
navigation buoys have resulted in injury to marine mammals. While there would be an
array of 10 such cables at the project compared to a single one associated with a
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navigation buoy, the spacing between the cables (60 feet) should be sufficient for most
species to avoid hitting the cables.

In a subsequent letter to FERC dated September 21, 2007 commenting on the Makah Bay Project

(ESA, EFH, and MMPA), NMFS indicated that Makah Bay Project mooring lines could be of

concern if encountered by whales during feeding or if the lines accumulated derelict fishing gear

(Letter from NMFS to FERC dated September 21, 2007). However, NMFS stated that they

expected that the mooring materials would be readily visible in the water column to marine

mammals and that it was not expected that loops would form in the mooring lines, even if slack.

The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the

likelihood of collision by providing room for gray whales, harbor porpoises, and other marine

mammals to pass between the PowerBuoys. To illustrate this point, Figure 5.C.3-9 depicts, to

scale, a gray whale of average length (45 feet [NMFS 2007a]) within the PowerBuoy array. It is

worth noting that, while the mooring lines are taut, they do allow for some give and the hard,

rounded surface of the PowerBuoys are expected to deflect an animal in most cases rather than

halt their progress. It should be noted that the tensioning on the mooring lines when initially

tensioned without the PowerBuoy is approximately 10 tons.

FIGURE 5.C.3-9

SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE POWERBUOY ARRAY

Scaled full-size adult gray whale - 45 feet (NMFS 2007a).

Evaluating the effects of a PowerBuoy on whales in any credible way is at present difficult due

to the absence of previous experience with such technology at this scale and the relatively poor

understanding researchers have of cetacean behavior. OPT therefore believes that the proposed
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phased whale monitoring, within an adaptive management framework, will provide for a

methodical and flexible approach to understand how whales interact with the wave park. Study

results will allow for identification of whether whales are swimming around the array, and if

needed, the AMP will provide a framework for providing appropriate mitigation. In addition, the

proposed inspection of the project’s mooring system proposed in the O&M plan will allow for

evaluation of whether derelict fishing gear collects on project array components and if so, the

removal of the derelict fishing gear. OPT proposes to seek an Incidental Harassment

Authorization from NMFS for construction and operation of the project in the event that

unanticipated effects to marine mammals occur.

Underwater Noise/Vibration

Ambient noise, intermittent and continuous, in the marine environment originates from a variety

of both natural and anthropogenic sources including commercial and recreational vessel traffic,

wave action, (wide areas of the ocean surfaces are excited into noisy waves by the wind), marine

life, seismic events, and atmospheric noise. Generally speaking, an equivalent sound in water

will travel five times faster and 60 times farther than when generated in air (American Cetacean

Society [ACS] 2007). Animals such as fish and marine mammals have biological receptors that

are sensitive to sound pressure levels (expressed in decibels referenced to one microPascal [dB re

1 Pa]), particle velocity (expressed in m/s), and the frequency of sound (expressed in Hz).

Ambient continuous noises in the ocean include those generated by oceanic traffic (10 to

1,000 Hz) and breaking waves and associated spray and bubbles (100 to 25,000 Hz). Noise

pressure spectral densities can range from about 35 to 80 dB (referenced to one microPascal

squared per hertz [re 1 μPa2/Hz]) for usual marine traffic and 20 to 80 dB (re 1 μPa2/Hz) for

breaking waves and associated spray and bubbles (Richardson et al. 1995).

The installation and maintenance of the PowerBuoys would result in a certain level of noise from

service vessels and equipment. Noise associated with the installation activities may temporarily

alter migration and feeding patterns. The PowerBuoy will also produce some level of noise

during its operation.



Section 5 Environmental Analysis

5-83

The Aquatic Species Subgroup indicated a concern regarding the noise and vibration produced

by the project and the potential effects to marine life, primarily marine mammals. The subgroup

identified the need to quantify frequencies and sound pressure levels.

OPT will conduct in situ measurements of the acoustic emissions as a function of seastate

(different representative conditions) at the Reedsport OPT Wave site. This will allow marine

mammal experts to assess the frequency and amplitude of emissions in relation to the

background noise and further assess if the migrating gray whales will be likely able to detect and

avoid the proposed project in all weather conditions. This testing will be completed on the single

Phase I PowerBuoy, expected to be installed prior to the array.

Our Analysis

Hastings and Popper (2005) reviewed studies that show that fish are not adversely affected by

sound levels less than about 160 dB (re 1 μPa).  However, at greater levels fish exhibit 

avoidance, stress, temporary and permanent hearing loss, auditory and non-auditory tissue

damage, egg damage, reduced growth rates, or mortality. The majority of Pacific fish species

studied have no special adaptations to enhance their hearing function and are capable of

detecting sounds between 75 and 150 dB (re 1 μPa) and frequencies between 30 and 20,000 Hz 

(Hastings & Popper 2005). Atlantic salmon, which have similar auditory systems as Pacific

salmonids, generally detect sounds between 95 and 130 dB (re 1 μPa), at frequencies between 30 

and 300 Hz (Hastings & Popper 2005).

In its Environmental Assessment (EA) for the Makah Bay Offshore Wave Energy Pilot Project in

Washington (FERC No. 12751), FERC (2007) reported that “Sound induced effects on marine

mammals are expected when the sound overlaps in frequency and level with the hearing

capability of the species under consideration. There is considerable variation among marine

mammals in both absolute hearing range and sensitivity.” Their composite range is from

ultrasonic (frequencies greater than 20 kHz) to infrasonic (frequencies less than 20 Hz). Marine

mammals as a functional group have functional hearing ranges of 10 Hz to 200 kHz.

Odontocetes and pinnipeds are more sensitive to higher frequencies while mysticetes are more
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sensitive to lower frequencies. Direct hearing measurements, for the most part, are not available

for cetacean species, but it is generally believed that a whale’s hearing range is related to the

range of sound it produces (LGL Ecological Research Associates [LGL] and JASCO Research

2005). Mysticetes are low-frequency specialists with peak spectra of their vocalizations

occurring from 12 Hz to 3 kHz; Odontocetes are high-frequency specialist, with peak spectra of

their vocalizations occurring from 10 kHz to 200 kHz (Ketten 2000).

Several baleen whale species, exposed to varying sound sources, impulsive and low frequency

sounds, were observed to display avoidance behaviors at received levels of 140 to 160 dB re 1

µPa (Malme et al. 1983, 1984, 1988, Ljungblad et al. 1988, Tyack and Clark 1998). The effect

of noise created by human activities has received a mixed reaction by gray whales (Moore and

Clarke 2002). Large commercial vessels and oil and gas developments have been shown to

create noise that will make whales change path, increase swim speed, and alter breathing patterns

(Moore Clarke 2002). Off California, researchers determined a predicted reaction zone around a

semi-submersible drill rig was les than 1 km at a received level of about 120 dB re 1 µPa (Malme

et al 1983, 1984). Other noise associated with whale watching boats has actually attracted

whales out of curiosity. It has been shown that slow-moving vessels that produce noise at less

than 120 dB (re 1 μPa) and are located over approximately 600 feet from gray whale groups do 

not provoke a fleeing reaction (Moore and Clarke 2002).

In an evaluation of the effects of underwater noise from the Neptune Project, a proposed LNG

facility, on marine mammals, LGL and JASCO Research (2005) reported the following

regarding reaction of baleen whales to transient sounds:

Reactions of baleen whales to boat noises include changes in swimming direction
and speed, blow rate, and the frequency and kinds of vocalizations (Richardson et
al. 1995). Baleen whales, especially minke whales (Balaenoptera acutorostrata),
occasionally approach stationary or slow-moving boats, but more commonly
avoid boats. Avoidance is strongest when boats approach directly or when vessel
noise changes abruptly (Watkins 1986; Beach and Weinrich 1989). Humpback
whales responded to boats at distances of at least 0.5 to 1 km (0.3–0.54 nm), and
avoidance and other reactions have been noted in several areas at distances of
several kilometers (Jurasz and Jurasz 1979; Dean et al. 1985; Bauer 1986; Bauer
and Herman 1986). During some activities and at some locations, humpbacks
exhibit little or no reaction to boats (Watkins 1986). Some baleen whales seem to
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show habituation to frequent boat traffic. Over 25 years of observations in Cape
Cod waters, minke whales' reactions to boats changed from frequent positive
interactions to a general lack of interest, while humpback whales reactions
changed from being often negative to being often positive and finback whales (B.
physalus) reactions changed from being mostly negative to being mostly
uninterested (Watkins 1986).

Harbor porpoise were observed to leave the area of an offshore wind farm being constructed in

Denmark during periods of piling activities (Tougaard et al. 2003). The impact of pile driving

activity seemed to have a short-lived effect on harbor porpoise acoustic activity in the project

area, as the harbor porpoise activity returned to normal levels approximately three to four hours

after the pile driving activity had ceased. It should be noted that acoustic pingers with source

levels of approximately 150 dB (re 1 μPa at 1 meter), known to deter porpoises out to distances 

of 100-200 meters, were used before piling driving activities commenced (Tougaard et al. 2003).

Pile driving of a wind turbine monopile foundation yields source levels of 215 dB (re 1 μPa at 1 

meter) (Nedwell and Howell 2004). Neither construction nor operation of the Reedsport Project

will involve any activities creating a comparable noise level to pile driving activity. Recent work

in the U.K. suggested that, for harbor porpoise, the zone of audibility ranges from 1 to

3 kilometers depending on the noise emitted by the ship (Thomsen et al. 2006). The Scottish

Executive (2007), in its assessment of environmental effects of marine renewable projects,

reported that cable trenching activities created noise levels that were below the level at which a

behavioral reaction would be expected for harbor porpoise. Harbor porpoises usually avoid

boats; during a survey off of California, Oregon, and Washington, Barlow (1988) observed

harbor porpoises rapidly moving away from the path of a survey vessel within 1 km of the boat.

Much of the effects of sound on killer whales has been done within the context of evaluating

whale watching effects in inland waters of Washington and British Columbia (NMFS 2008a).

Using vessel sound modeling, Erbe (2002) “predicted that the sounds of fast boats are audible to

killer whales at distances of up to 16 kilometers, mask their calls up to 14 kilometers away, elicit

behavioral responses within 200 m, and cause temporary hearing impairment after 30 to

50 minutes of exposure within 450 m. For boats moving at slow speeds, the estimated ranges fall

to 1 kilometer for audibility and masking, 50 m for behavioral reactions, and 20 m for temporary

hearing loss.” Northern Resident killer whales were reported to sometimes react to the approach
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of a single boat to within 400 m (Kruse 1991). It should be noted that, in the Puget Sound area,

the mean number of vessels following groups of killer whales during the peak summer months

ranged from 18 to 26 boats from 1996 to 2006 with annual maximum counts of 72 to 120 boats

made near whales from 1998 to 2006 (Koski 2004, 2006, 2007). Consequently, killer whale

responses could be expected to be different in the Reedsport Project area where they are

infrequently seen and where there is not a whale watching industry targeting them. In 2007, Holt

(in press) reported that vessel noise can significantly reduce the range at which echolocating

killer whales can detect salmon (NMFS 2008a).

The predominant source of noise during project installation and maintenance would originate

from the vessels’ propellers (Minerals Management Service [MMS] 2007b). OPT expects the

peak underwater sound intensity, generated by tugs, barges, and diesel-powered vessels

(representative of vessels that would be used for project installation and maintenance) fully

underway, to be no greater than 130 to 160 dB (re 1 μPa) over a frequency range of 20 Hz to 

10 kHz (Richardson et al. 1995). The vessel should only be fully underway when traveling to

and from the project site. Also, these high noise levels may result from cavitation during vessel

starts and stops during construction activities. Most of the time during project installation and

maintenance, the sound intensity will be much lower.

It is important to note that during project construction and maintenance, OPT expects that the

above-water sounds from the support vessels and equipment will not be transmitted into the

water at a higher level than the natural environmental noise from wind and wave action. FERC

(2007), in the Makah Bay Environmental Assessment, concluded that they expected such above-

water sounds to be largely damped by ambient ocean noise on all but the calmest of days.

Installation of the anchoring and mooring system for this project will not involve percussive pile

driving or drilling, the most significant noise source during most marine construction (Halcrow

Group 2006). Additionally, vessels involved with laying the transmission cable are expected to

be operating at idle speed. Therefore, while the noise associated with the installation and

maintenance activities may temporarily cause avoidance and alter feeding patterns for certain

marine species, any effects would be short term and are anticipated to be negligible.
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During project operation, OPT expects the underwater noise to primarily originate from waves

impacting the float portion of the PowerBuoy and movement of internal mechanical components.

However, because the waves impacting the float occur at the surface, coupling into the water

would be very poor. According to the MMS, “[o]nce installed, wave energy technologies would

produce low-intensity, broadband noise of a repetitive continuous nature, similar in character to

noise from ship operations. Such noise would be expected to have minimal impacts to human

and marine populations” (MMS 2007b). Previous research by EPRI reports that “…noise from

wave power plant machinery will generally increase in proportion to the ambient background

noise associated with surface wave conditions, thus tending to minimize its noticeable effect”

(EPRI 2004c).

The mooring system of all OPT’s utility grade PowerBuoy technology, such as the ones

deployed in Kaneohe Bay (Hawaii), in New Jersey, and the PB150 planned for Reedsport, is

designed to remain under tension. Maintenance divers working underwater around OPT’s

PowerBuoys deployed in Kaneohe Bay and in New Jersey have not noticed any audible sounds

from the PowerBuoys or mooring system. It should be noted that diver hearing underwater

would not likely detect low frequencies.

Based on this information and considering that the PowerBuoy wave energy generation uses

relatively low-intensity wave-to-electrical energy conversion technologies (MMS 2007b), OPT

expects the source levels generated by the PowerBuoy WECs to be closer to ambient ocean noise

levels and to be much less than 130 to 160 dB (re 1μPa), as expected for representative project 

installation and maintenance vessels fully underway (Richardson et al. 1995). Consequently,

project operations should not result in noise being produced at levels that would negatively affect

fish, marine mammals, or other marine life in the area.

OPT will conduct in situ measurements of the acoustic emissions as a function of seastate

(different representative conditions) at the Reedsport Project site as part of the proposed

Cetacean Study. As part of the proposed Cetacean Study, the noise emitted by the first

PowerBuoy to be installed prior to the array will be evaluated under a range of seastates to allow

for collection of device and project-specific information regarding actual noise emitted by a
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PowerBuoy. OPT will review the collected noise data with stakeholders, and anticipates that

study findings will either confirm OPT’s belief that noise produced by the PowerBuoy will have

negligible effects on the marine community, or if more noise is generated than expected, will

provide a sound basis for determining appropriate additional steps to either further evaluate or

mitigate for project operations through adaptive management.

Potential Attraction of Pinnipeds to the Area

The above-water portion of the PowerBuoy includes a sloped float surface (Figure 5.C.3-10).

Pinniped use of the PowerBuoys is undesired as it may be detrimental for resource management

reasons and for power production and as well as a risk to maintenance workers that will

occasionally require access to the PowerBuoys. As outlined in the Declaration of Cooperation

and subsequent meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using

the PowerBuoy floats as haul-outs and identified the need to further define options to prevent

pinnipeds from resting on the float and to evaluate their effectiveness.

In addition, stakeholders have expressed concern that the introduction of the project’s

underwater infrastructure may affect the existing predator/prey interactions through changes in

the benthic and marine community composition and habitat. Of particular concern is the

potential that salmon may be attracted to the PowerBuoy array’s structure, in much the same way

an artificial reef will serve as habitat for some species, and that pinnipeds may in turn be drawn

to the area to feed on them.

To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit

(scheduled to be deployed prior to the array) with ultra high molecular weight polyethylene

coating (UHMWPE) material. UHMWPE is generally described as having a very low friction

coefficient (thereby making it slippery), high impact strength, low moisture absorption rate, and

is non-corrosive. The material is also self-lubricating, so no regular maintenance will be

required. OPT anticipates that the rocking of the PowerBuoy by waves in combination with the
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FIGURE 5.C.3-10

ILLUSTRATION OF POWERBUOY

(GRAVITY BASE ANCHORS NOT REPRESENTED)
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slippery surface will be sufficient to deter pinniped haul-out, as they would have difficulty

staying on the float under these conditions. OPT has not, at this time, chosen a specific

UHMWPE product but a review of the technical information provided by a sample of

manufacturers (e.g., Röchling Engineered Plastics; Lennite; Tivar) indicates that material is not

soluble in water and is considered a non-hazardous product18. When OPT does select a

UHMWPE product, it will make sure that the selected product is not soluble in water and is

considered a non-hazardous product.

UHMWPE is commonly used in marine, sea ports, transportation, and warehousing applications

for ultra low friction, high impact surfaces. Common uses in marine environments include

coatings on dock fenders, weather strips, and piling rub strips. Such applications of UHMWPE

have been tested for periods over 20 years in salt water, direct sunlight, and in cold weather19.

OPT recognizes the untried nature of this design, which represents an innovative approach to this

problem. Accordingly, in the event that it is determined that the UHMWPE coating does not

adequately keep pinnipeds from using the float, OPT may, in consultation with NMFS and the

Aquatics Resources and Water Quality Committee, install fencing around the perimeter of the

float. Fencing has been successfully used to prevent haul-out behavior on buoys and docks by

sea lions (NMFS 1997).

OPT has proposed a study to assess pinniped presence and abundance at the proposed Reedsport

Project. OPT submitted an initial draft and subsequent revised drafts of the Pinniped Study Plan

to the Aquatic Species Subgroup for their review in fall 2007, January 2008, and as part of the

PDEA in July 2008. The primary objectives of the Pinniped Study are: (1) observe pinniped use

or non-use of the single PowerBuoy; (2) determine if pinnipeds are prevented from hauling out

on the PowerBuoys in the presence of either UHMWPE or fencing (to test the hypothesis: there

is no haul-out use of the single PowerBuoy by pinnipeds); and (3) collect information on

pinniped presence and abundance in and around the wave park when there is a single PowerBuoy

18 MSDS sheets of these examples of UHMWPE can be viewed at: http://www.roechling-
plastics.us/polymmsds.html; http://www.sdplastics.com/plasmap.html; and http://www.redwoodplastics.com/
files/website_videos/TIVAR.pdf.

19
Quadrant Plastics DockGuard Flier http://www.quadrantepp.com/default.aspx?pageid=257.
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(Phase I) and 10 PowerBuoys (Phase II). The complete Pinniped Study Plan is included in

Appendix C.

Our Analysis

Sea lions and seals are expected to pass through the project vicinity during foraging. ODFW

pinniped biologists have noted (Pers. comm. ODFW Marine Mammal Research Program,

September 7, 2007) that “Harbor seals may be the most abundant pinniped year-round near the

project area, but California and Steller sea lions are more likely to be found to be foraging and

traveling 2 to 3 miles offshore than are harbor seals, and sea lions are far more likely to use the

PowerBuoys as haul-out sites (seals are unlikely to do so, especially if the tops of the

PowerBuoys are several feet or more above sea level). Observations of sea lions in the project

area may be common depending upon the season.” The top of the PowerBuoy float slopes down

to the water, and the perimeter of the float will only be about 1.5 to 2.0 feet above sea level.

Therefore, it appears that harbor seals and northern elephant seals would be capable of hauling

out on the floats although sea lions have the greater potential to do so.

The closest California sea lion and Steller sea lion haul-out areas along the Oregon Coast are Sea

Lion Caves, located about 25 miles north of the project, and Cape Arago, located about 30 miles

south of the project area (USFWS 2007a; Pers. comm. ODFW Marine Mammal Research

Program, September 7, 2007). Foraging sea lions can easily cover 100 miles per day, and

therefore, the project is within range of a number of the haul-out sites as well as to other sea lions

migrating through the area (Pers. comm. ODFW Marine Mammal Research Program,

September 7, 2007).

Pinnipeds are known to haul-out on navigation and data collection buoys offshore. Crew of the

USCG Cutter FIR, the buoy tender that services navigation aids in the region between the

months of May and October, estimate that, when they are servicing the aids, they see seals and

sea lions about 25 percent of the time, both on the buoys and in the water (Pers. comm. Lt. Fred

Seaton, USCG, June 27 and 28, 2007). Research has shown that a variety of variables, including

season, weather (e.g., wind speed, temperature), and ocean factors (e.g., wave height, surf extent)
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can affect seal haul-out behavior (Watts 1996). Human disturbances have also caused seals to

abandon haul-out areas (Mortenson et al. 2000; Allen et al. 1984). However, while haul-out

selection process for phocids or true seals has been discussed extensively (Sjoberg and Ball

2000; Bjorge et al. 2002; Nordstrom 2002; Reder et al. 2003), information regarding habitat

preferences for otariids (eared seals) such as sea lions is largely anecdotal in nature (Ban and

Trites 2007). The general consensus is that sites tend to be rocky areas that are exposed to the

water (Lyman 1989; Kastelein and Weltz 1991).

With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor

seals increased significantly while the populations of many coastal fish declined. Of particular

concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may

hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).

Predation is thought to affect salmonid abundance primarily when: a) other prey species are

unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or

human-made barriers such as fishing locks, lead to the concentration of adult and juvenile

salmonids” (NOAA 2007m). In response to examples of the latter, “hazing” of sea lions and

other mitigation measures have been explored on the Columbia River to prevent predation on the

migrating Chinook salmon and steelhead that congregate below the Bonneville Dam before

utilizing fish ladders (NOAA 2007l). To date, there is no single non-lethal deterrence method

known to be universally effective in discouraging harbor seals and sea lions from engaging in

problem behaviors (NOAA 2006).

OPT believes that its phased approach to evaluating appropriate methods for keeping pinnipeds

off the float is reasonable. By monitoring the single PowerBuoy, the float surface of which will

be coated with UHMWPE, OPT will be able to determine if the UHMWPE surface coating in

combination with the rocking nature of the float caused by waves, will keep pinnipeds from

hauling out on the floats. In the event that it is determined that the UHMWPE coating does not

adequately keep pinnipeds from using the float, OPT may, in consultation with the subgroup,

install fencing around the perimeter of the float. As discussed above, fencing has been

successfully used to prevent haul-out behavior on buoys and docks by sea lions (NMFS 1997).

OPT believes by making design adjustments to the top of the float through the adaptive
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management process, pinnipeds can be prevented from hauling out. Therefore the proposed

action is not expected to result in adverse effects to pinnipeds associated with hauling out on

project structures. OPT proposes to seek an Incidental Harassment Authorization from NMFS

for construction and operation of the project in the event that unanticipated effects to marine

mammals occur.

The direct observations of pinnipeds in the project area will monitor presence and abundance of

these species following deployment of the project. This monitoring effort will determine

whether pinniped use of the area increases after deployment of the project. In the event that a

marked increase of pinnipeds in the area is determined, the Aquatic Species Subgroup can

evaluate the results in conjunction with results of other studies. The subgroup can evaluate

whether there appears to be a nexus between increased pinniped presence and potential for

increased salmon predation. Further study, beyond what is proposed, may be warranted to

evaluate whether or to what degree pinnipeds are preying on salmon in the project area; this

would be determined through the AMP.

Electromagnetic Fields

Electromagnetic fields (EMF) originate from both natural and anthropogenic sources. Natural

sources include the earth’s magnetic field and different processes (biochemical, physiological,

and neurological) within organisms. Marine animals are also exposed to natural EMF caused by

sea currents traveling through the geomagnetic field. The flow of electric current through a

submarine transmission line also results in the generation of EMF. In addition to power cables,

human created sources of EMF emissions include radio and TV transmitters, and radar and

submarine telecommunications (fiber optic and coaxial). These cables are numerous and have

been in use for many years all over the world.

EMF consists of both electric (E) and magnetic (B) field components. B fields have a second

induced component, a weak electric field, referred to as an induced electric (iE) field. The iE

field is created by the flow of seawater or movement of organisms through a B field. The

strength of both fields (E and B) depends on the magnitude and type of current flowing through
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the cable and the construction of the cable. In addition, cable shielding can reduce or eliminate E

fields.

Some animals have specialized organs to sense EMF, which allow for prey detection and ocean

navigation. Members of the elasmobranch family (sharks, skates, and rays) can sense the weak E

fields that emanate from their prey’s muscles and nerves during muscular activities such as

respiration and movement (Sound & Sea Technology Ocean Engineering [Sound & Sea] 2002).

Organisms that can detect magnetic fields or B fields are presumed to do so by either iE field

detection or magnetite-based detection. iE fields are detected either passively (where the animal

senses the iE fields produced by the interaction between ocean currents with the vertical

component of the earth’s magnetic field) or actively (where the animal senses the iE field it

generates by its own interaction in the water with the horizontal component of the Earth’s

magnetic field) (Paulin 1995; von der Emde 1998). The majority of these species are in the

subclass Elasmobranchii. Magnetite plays an important role in geomagnetic field detection in a

relatively large variety of organisms (Kirschvink 1997), although the process is still being

researched (Lohmann and Johnsen 2000). Studies have shown that organisms as diverse as

Atlantic salmon, cod, plaice, eels, lampreys, sea trout, yellowfin tuna, lobster, crab, shrimp,

prawns, snails, bivalves, and squid are able to detect B fields (Gill et al. 2005).

The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential

effects of the EMF generated by subsea transmission cables and PowerBuoys on marine life,

with particular concern expressed regarding elasmobranches, adult and juvenile salmon

(Oncorhynchus spp.), green sturgeon, Dungeness crab, and plankton. Specific concerns have

been raised that EMF generated by the project may disrupt migration or cause disorientation of

salmon in the area of the project. Surfers and fishermen have expressed concern that the EMF

may attract sharks (an electro-sensitive species). Agency staff are concerned that the project

differs from traditional sources of anthropogenic EMF in the ocean (underwater power cables).

Specifically, agency staff noted that instead of a single cable lying on or under the seabed, the

proposed project represents 10 PowerBuoys and associated cables running through the entire

water column before running along the seabed to connect with the USP. There is therefore an
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identified need to further quantify EMF frequencies and field levels around the Reedsport Project

components and to compare levels to known thresholds for species of concern.

In response to these concerns, OPT has proposed a study plan to evaluate the effects of EMF

resulting from the proposed action on marine resources. OPT submitted an initial and then

revised drafts of the EMF Study Plan to the Aquatic Species Subgroup for their review in Fall

2007, January 2008, and as part of the PDEA in July 2008.

The purpose of the EMF Study is to:

1. Determine the physical characteristics of EMF likely to be generated by the single

PowerBuoy and the 10-PowerBuoy array;

2. Anticipate which marine organisms might be adversely affected; and

3. Estimate the magnitude of potential effects.

This complete EMF Study Plan is included in Appendix C.

Our Analysis

EMF Effects on Species of Concern

Below are summaries of the responses to EMF by species of particular concern in this study:

elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton.

■ Elasmobranchs - Elasmobranchs, the majority of electroreceptive species, are

physiologically adapted to detect E fields for the purpose of prey foraging through electro-

receptors located in their Ampullae of Lorenzini canals. Sharks are known to use a

hierarchical sense response for prey detection with sight, hearing, and particularly smell

predominating at a distance, and electroreception taking a major role in the final 20 to

30 cm of a reaction to a stimulus source (Gill and Taylor 2001). This means that the E
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field sense is highly tuned for the final stages of feeding or detecting other animals (Gill et

al. 2005).

Elasmobranchs are capable of detecting artificial bioelectric fields as weak as

0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 

1997). Gill and Taylor (2001) found that the lesser spotted dogfish (Scyliorhinus canicula,

also called small-spotted catshark) were attracted to an E field of 10 μV/m at a distance of 

0.1 meters, which is similar to bioelectric fields emitted by dogfish prey. In the same

experiment, Gill and Taylor found that dogfish avoided constant E fields of 1,000 μV/m.  

Valberg (2005) found that the AC frequency range of a shark’s E field receptors is less

than or equal to 1/8 to 8 Hz, with no demonstrated sensitivity in the 50 to 60 Hz range (the

frequency for AC E fields associated with the power transmission cables at the Reedsport

Project is 60 Hz).

The electric fields (iE fields) generated by sea currents interacting with the earth’s B field

can be sensed by elasmobranchs (Scottish Executive 2007). Sharks can similarly create an

iE field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s 

magnetic field. This iE field may allow them to detect their magnetic compass headings

(Scottish Executive 2007).

The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna

lewini) have been shown, through behavioral experiments, to detect localized B fields of

25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 

elasmobranchs can detect local changes in B field emissions against the earth’s background

geomagnetic field.

Elasmobranchs likely to be present in the project area include big skate (Raja binoculata),

soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias). White shark

(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata),

sandpaper skate (Bathyraja kincaidii), and Pacific electric ray (Torpedo californica) may

also occur in the area.
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■ Pacific Salmon - Research has suggested that there are several potential mechanisms that

Pacific salmon use for navigation including orienting to the earth’s magnetic field, utilizing

a celestial compass (sun and moon), and using the odor of their natal stream to migrate

back to their original spawning grounds (Groot and Maragolis 1998; Quinn et al. 1981).

Crystals of magnetite have been found in four species of Pacific salmon, though not in

sockeye salmon (Mann et al. 1988; Walker et al. 1988). These magnetite crystals are

believed to serve as a compass that orients to the earth’s magnetic field (Valberg 2005;

Scottish Executive 2007). Yano et al. (1997) investigated the effects of artificial B fields

on oceanic migrating chum salmon (Oncorhynchus keta). In this study, chum salmon were

fitted with a tag that generated an artificial B field around the head of the fish. There was

no observable effect on the horizontal and vertical movements of the salmon when the

tag’s magnetic field was altered. Quinn and Brannon (1982) further conclude that while

salmon can apparently detect B fields, their behavior is likely governed by multiple stimuli

as demonstrated by the ineffectiveness of artificial B field stimuli.

Similar results were also found in studies conducted on another salmonid, Atlantic salmon

(Salmo salar). Results of research of effects of EMF showed that navigation and migration

of Atlantic salmon is not expected to be impacted by the magnetic field produced by an

underwater cable (Scottish Executive 2007).

The primary Pacific salmon of concern that occur in the project area are Chinook salmon

and coho salmon. There are a variety of stocks of these species that pass offshore of

Oregon in the project area. Threatened or endangered stocks are of particular interest and

include southern Oregon/northern California coast coho ESU, Oregon Coast coho ESU,

Lower Columbia River coho ESU, Lower Columbia River Chinook salmon ESU, Upper

Columbia River spring-run Chinook salmon ESU, Snake River spring/summer-run

Chinook salmon ESU, and Snake River fall-run Chinook salmon ESU. Steelhead and

cutthroat trout originating from the Umpqua River may also pass through the project area.
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■ Green Sturgeon - Green sturgeon are a long-lived, slow-growing fish and the most

marine-oriented of the sturgeon species. Although they are members of one of the oldest

classes of bony fish, the skeleton of sturgeons is composed mostly of cartilage. Like

elasmobranchs, sturgeons are weakly electric fish that can utilize electroreceptor senses, as

well as others, to locate prey. In the one report related to Sterlet sturgeon (Acipenser

ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the presence of electric

fields, Basov (1999) found varying behavior at different electric field frequencies and

intensities:

− At 1.0 to 4.0 Hz at 0.2 to 3.0 millivolts/cm (mV/cm), responses were searching for

source and active foraging

− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source

− At 50 Hz at 0.6 mV/cm or greater, response was avoidance

■ Dungeness Crab - The Dungeness crab is a large edible crab and supports an important

commercial and recreational fishery in Oregon. A review of the literature found no studies

related to the effects of EMF on Dungeness crab. The Scottish Marine Renewables

Strategic Environmental Assessment (Scottish Executive 2007) reported that there was no

evidence that members of the subphylum Crustacea were sensitive to electric fields but that

prawn had shown some attraction to the B fields of wind farm cable. It should be noted

that the document upon which this statement is based (International Council for the

Exploration of the Sea [ICES] 2003) found that only one species, common shrimp

(Crangon crangon), was “sometimes attracted” to the cables. Jernakoff (1987) attached

electromagnetic tags, which emitted a 31 kHz signal, to western rock lobster (Panulirus

cygnus) with no reported ill effects. Western Atlantic spiny lobster (P. argus) orient to the

earth’s magnetic field during annual migration and diurnal travel (Herrnkind et al 1973).

Lohmann et al. (1995) demonstrated that the lobsters alter their course when subjected to a

horizontal magnetic pole reversal in a controlled experiment.

■ Plankton - Plankton is found throughout the ocean and provides a base food source for

marine inhabitants. Plankton motility is limited and organisms are unable to undulate with
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sufficient force to move against ocean currents. Any controlled movement is reduced to

vertical migrations in the water column.

Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and

found mixed results. Effects on mobility from EMF fields were not readily repeatable, but

did occur infrequently. Later research to explain these inconsistencies reached no

definitive conclusions as to the root cause (Davies and Norris 2004).

Project Effects

Three components of the Reedsport Project represent sources of EMF: the PowerBuoys, the

USP, and the subsea transmission cable. The generated power will be transmitted to shore for

interconnection to the electrical grid via an armored subsea cable (13.8 kV, subject to change).

From the array, the subsea cable will follow an easterly course about 2.3 statute miles to the

underwater outlet of an existing effluent discharge pipe. This portion of the cable, seaward of

the effluent pipe outfall, will be buried in the seabed approximately 3 to 6 feet deep, at a

minimum.

The PowerBuoys produce power at frequencies between 1/12 and 1/8 cycles per second (Hz).

The frequency is rectified to 60 Hz before exiting the PowerBuoy and being transmitted to shore

via the subsea cable. The enclosed steel structure of the PowerBuoy and USP designs will serve

as Faraday cages, where an enclosure by a conducting material results in an EMF shield.

A Faraday cage enclosure can be formed of solid material or screen material. Faraday cages are

sold commercially and are used to shield objects from electromagnetic radiation and also acts to

reduce emitted electromagnetic emissions from devices inside the enclosure/cage (Pepro 2008;

Holland Shielding Systems 2008). An enclosure in an electric field, or an electric field present in

a metal enclosure, causes free electrons to redistribute reducing/canceling the effects of the

electric field such that there is no field present in the enclosure if subjected to the field and no

field created outside the enclosure if an electric field is present inside the enclosure (Kimmel and
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Gerke 2006; IEEE Std 1100-199220). The spar portion of the buoy is a cylinder made of steel

totally enclosing all of the components located in the spar. The enclosure formed by the spar

will therefore act as a Faraday Cage (shield).

Because of the Faraday cage shielding, the PowerBuoys and USP will not emit significant E field

radiation. In addition, metallic sheathing and grounding on the transmission cables leading from

the PowerBuoys to the USP and from the USP to shore will be used to significantly reduce or

eliminate E fields from being emitted into the surrounding aquatic environment.

Results of model simulation studies showed that a cable with perfect shielding does not generate

an E field directly. However, a B field is generated in the local environment from the flow of

electrical alternating current through the transmission cable. As explained above, the B field

generates a weak iE field within close proximity to the transmission cable that is within the range

of detectability of electrosensitive species. Simulations with non-perfect cable shielding, where

there is poor grounding of sheathes, showed that there is a leakage of E field, but it is smaller

than the iE fields and unlikely to be additive (Centre for Marine and Coastal Studies [CMACS]

2003).

Gill et al. (2009) conducted an EMF study to determine if electro-sensitive fish respond to

controlled EMF with the characteristics and magnitude of EMF associated with offshore wind

farm power cables. The researchers evaluated the response of two shark species and one ray

species to a buried subsea cable running along the seabed. Researchers used two mesocosms,

cages 40 meters in diameter, and deployed them at depths of 10 to 15 meters. A subsea cable

passed under the experimental cage, while the other cage served as a control. While the

researchers concluded some of the elasmobranchs responded to the EMF emitted in terms of both

the overall spatial distribution of one of the species tested and at the finer scale level of

individual fish of different species, they stated that this response was variable within the species

and also during times of cable switch on and off, day and night. The study did not evaluate, and

20 IEEE Std 1100-1992. IEEE Recommended Practice for Powering and Grounding Sensitive Electronic
Equipment. Section 3.7. Approved March 22, 1999.
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therefore could not assess, whether the EMF from subsea cables will have either positive or

negative effects on elasmobranchs (Gill et al. 2009).

Sound & Sea (2002) conducted an assessment of the potential behavioral effects of marine life in

response to EMF generated by an OPT 40 kW PowerBuoy to support development of the OPT

Kaneohe Bay Project in Hawaii. The purpose of the analysis was to assess whether the EMF

created by the PowerBuoy would have the potential to adversely impact marine life in the

vicinity of the project site. The study concluded that EMF effects on marine organisms may

range from no effect to avoidance of the vicinity of the subsea cable. Organisms sensitive to

EMF may detect emissions near the subsea cable, but the effects would be temporary. Because

the cable would occupy a small area on the seabed, the effect of avoidance behavior was

expected to be minimal. In the EIS for the proposed Cape Wind Energy Project in

Massachusetts, the USACE (2004) analyzed potential impacts of EMF that would result from the

project’s subsea transmission components to aquatic life and concluded that there would not be

any adverse effects to the aquatic community from E fields.

While data on B fields are limited, the ability of many organisms to detect magnetic fields

suggests that potential interactions between B field and organisms could occur from the cellular

to behavioral level (Gill et al. 2005). However, detection does not automatically translate to

effect. The lack of negative effects is supported by many reports. For example, in an

environmental assessment, prepared for the development of wave and tidal energy conversion

devices in Scotland, the Scottish Executive (2007) concluded that EMF generated by tidal and

wave devices are likely to be small and within the variation range of naturally-occurring fields in

the North Sea. The USACE (2004), using an EPRI model, estimated the peak intensities of B

fields anticipated from the proposed Cape Wind Energy Project in Massachusetts that would be

emitted from the 33 kV inter-array cables and the 155 kV transmission cables buried to a depth

of 6 feet in the seabed transmitting at 168 and 454 MW. In all scenarios, the B fields were

strongest at the seafloor directly over the buried cables. For the Cape Wind Project, having

cables would carry significantly more power than the Reedsport Project, the B fields quickly

attenuated to about 10 percent of the peak intensity within 10 to 20 feet directly above the

seafloor, and 20 to 30 percent of the peak intensity within 10 feet horizontally from the
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centerline of the cables (USACE 2004). They also noted that marine teleost (bony) fish do not

react to E fields at the strength produced by wave and tidal energy systems; therefore, there

should be no expected impacts to Pacific salmon from E fields. The USACE (2004) concluded

that there were no anticipated adverse effects to fish species or the marine environment resulting

from the 60 Hz B fields that would result from project operation of the proposed Cape Wind

Energy Project, as the magnitude of the B fields in the vicinity of the transmission cable

maximum exposure would be limited to an extremely small space and decrease rapidly within a

few feet of the cable. The World Health Organization (2005) reports that “none of the studies

performed to date to assess the impact of undersea cables on migratory fish (e.g., salmon and

eels) and all the relatively immobile fauna inhabiting the sea floor (e.g., mollusks), have found

any substantial behavioral or biological impact.”

Additionally, the subsea cable will be shielded and the majority of the subsea cable will either be

buried or encased in the effluent pipe that extends approximately 0.5 statute miles into the ocean.

The use of shielding on the subsea cables is expected to substantially reduce or eliminate E field

emissions from the subsea cable, so that there will be little effect of project-produced E fields on

the behavior of marine organisms. The frequency level of potential E field emission from the

project, at 60 Hz, is much higher than the frequency ranges for which sharks are sensitive (1/8 to

8 Hz per Valberg 2005). Therefore, the subsea cable is operating at frequency ranges much

higher than are sensitive to sharks.

Research to date has shown that, while electro-sensitive species may be able to detect the EMF

generated by subsea cables, the effects of the EMF on these species does not appear to be

significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003;

Sound & Sea 2002; USACE 2004; Scottish Executive 2007; World Health Organization 2005).

In its EIS for the array of subsea cables for the proposed Cape Wind Energy Project, MMS

(2009) echoed the USACE (2004) conclusions, and determined that E fields from the 60 Hz

cables would be contained within the shielding and would not adversely affect the aquatic

community. The MMS also concluded that there would be no adverse effects to marine life from

the B fields emitted from the cables, as the magnitude of the B fields in the vicinity of the

transmission cable would be limited to an extremely small space and fall off rapidly within a few
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feet of the cable (MMS 2009). These conclusions were also reached by NMFS for a tidal energy

project proposed in Alaska, the Cook Inlet Tidal Energy Pilot Project (FERC No. 12679):

NMFS stated that the agency “… agrees that the current transmission from the one to five MW

turbine arrays, shielded by armored cable and trenching associated with the latter, are not likely

to cause significant effects” (NMFS letter to FERC dated may 14, 2009). Consequently, OPT

expects that B and resulting iE fields generated next to the transmission cable will be detectable

to EMF sensitive species, but impacts to elasmobranchs, Pacific salmon, and other potentially

sensitive species will be minor and temporary as the B and iE fields from the proposed

transmission cable are expected to decrease rapidly with distance from the cable.

Given the limit of B field and iE field emission, OPT believes that while an indigenous shark

may reorient its swimming direction within 100 meters, it would be unlikely that the project

would attract sharks from greater distances. As evidence shows from Gill et al. (2005), E (iE)

field detection among elasmobranchs is utilized for short-distance prey detection. Certain sharks

and rays will likely be able to detect the iE field produced from the cable, but the field would

likely not be intense enough to cause an avoidance reaction (Scottish Executive 2007). The

Scottish Marine Renewables Strategic Environmental Assessment reported that “Current

research indicates that certain species of elasmobranchs are likely to be able to detect the level of

electric field that will be generated by a typical export cable but the field would not cause an

avoidance reaction. Furthermore, there is no evidence to indicate that existing cables have caused

any significant impact on elasmobranch migration patterns” (Scottish Executive 2007). OPT

believes that conclusions from Quinn and Brannon (1982), Yano et al. (1997), and Scottish

Executive (2007), as described above, support that salmonids are not likely to be adversely

affected by the proposed project. Salmon passing close to the transmission cable may

temporarily alter their navigation; however, the effect is expected to be short term and minor due

to multiple sensory methods for navigation.

In conclusion, the Faraday cages of the PowerBuoy and USP and the metallic sheathing and

burying of the project subsea cables will significantly reduce or eliminate E fields from being

emitted into the surrounding aquatic environment. Magnetic (B) fields cannot be shielded, and

the flow of seawater or organisms through a B field creates a weak electric field (iE field). OPT
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has found no evidence to indicate that magnetic fields negatively affect marine life (Centre for

Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003; Sound & Sea 2002;

USACE 2004; Scottish Executive 2007; World Health Organization 2005). However, resource

agency staff are concerned that the project differs from traditional sources of anthropogenic EMF

in the ocean (underwater power cables). Specifically, agency staff note that instead of a single

cable lying on or under the seabed, the proposed project represents 10 PowerBuoys and

associated cables running through the entire water column, as well as the multiple cables running

along the seabed, converging on the USP. Therefore, instead of a single linear source of EMF,

as represented by the subsea cable running from the USP to shore, the proposed project

represents a matrix of cables and PowerBuoys spanning the water column and converging on the

seabed in the PowerBuoy array area. Resource agencies believe that the potential effects of this

unique EMF-generating array should be evaluated in situ and potential effects to identified

marine life examined. OPT believes that the proposed EMF Study Plan will allow for the

collection of necessary information to evaluate the B fields generated by the project and to

confirm that the corresponding E fields are negligible, as anticipated. Comparison of the

recorded EMF levels to known thresholds for sensitive species21 will allow for a determination of

potential effects, if any, of EMF emitted by the project. Where threshold levels are not available

in the literature for species of concern or other surrogates, the Aquatic Resources and Water

Quality Committee will be convened to determine appropriate steps through the AMP to

understand the effects of the EMF on these species. Also, as part of the Fish and Invertebrates

Study, OPT will evaluate if the project affects the local (scale: tens of meters) distribution and

abundance of adult Dungeness crab (Appendix C).

Offshore Avian Collision

The Aquatic Species Subgroup identified potential effects to seabirds that may result from

operation of the Reedsport Project as an area of concern.

21 OPT has initiated compiling EMF response levels that have been documented for various marine species.
While most of these species are not the same as those found in the project area, many are realated and can serve
as surrogate speices. These are included with the EMF study plan (Appendix C).
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The height of the PowerBuoy’s above-water structure is necessary to accommodate the float’s

stroke length required to capture the energy from the wave oscillation. The USFWS has noted

that migratory and resident seabirds are habituated to flying through unobstructed habitats, when

away from nesting and roost areas. Because the OPT PowerBuoys rise 29.5 feet above the water

surface, stakeholders have raised concerns the project may result in bird injury or mortality via

collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts,

USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional

Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978;

Wiese et al. 2001; USFWS 2005a).

The Aquatic Species Subgroup identified the need to assess whether project lighting will cause

seabirds to collide with the PowerBuoys. To address USCG regulations, including NVICO2-07,

to aid the navigation of mariners, OPT will light the PowerBuoy array at night. As requested by

the USFWS, the lights will be shielded, to direct light only towards approaching watercraft, and

not directly upwards. As requested by the USFWS, the flash intensity has been selected to meet

the minimum USCG requirement for navigational safety.

OPT will light the eight perimeter PowerBuoys in the array with Carmanah 702-GPS as

described in the table below. The inside two PowerBuoys will also have a flashing light of less

intensity, as requested by the USCG.

The lighting flash pattern will be developed in consultation with stakeholders and the light

manufacturer. The final flash pattern will aid in depth perception, visibility in a variety of

seastates, and the ability to distinguish individual PowerBuoys. With respect to concerns

regarding attraction of seabirds to the lit PowerBuoys, USFWS recommends that OPT use a flash

timing of equal to or greater than 4 seconds for each individual light, and OPT will adhere to this

requirement.

The Carmanah (www.solarmarinelights.com) Model 702-GPS is a fully-integrated, solar LED

three-nautical-mile (3.4 miles) marine light with Global Positioning Satellite (GPS)
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synchronization. The integrated GPS receiver will allow the lights to synchronize flash pattern

timing.

The following are the typical specifications of the Carmanah 702-GPS.

■ Lens Color ....................................................................................................................Yellow

■ Effective Intensity ................................................................................................. 18 Candela

■ Nominal Night Range.................................................................................. 3.2 nautical miles

■ Horizontal Output................................................................................................. 360 degrees

■ On/Off Level .......................................................................................................... 70/100 lux

■ Illumination Technology ........................................................................................... 24 LEDs

■ Synchronization Technology.........................................................Global Positioning System

During a meeting on November 2, 2007 of the Seabird Subgroup (a subgroup of the Aquatic

Species Subgroup), the USFWS reiterated that their primary concern was aerial collisions of

seabirds with the above-water portion of the PowerBuoy, and that they do not believe that

seabird nesting on the PowerBuoys or diving birds colliding with mooring lines are a cause of

concern. The USFWS said that with regard to an accidental release of hydraulic fluid from a

PowerBuoy, an SPCC plan would adequately address the issue (see discussion in Section 5.C.2,

Water Resources).

The USFWS recommends the applicant determine the occurrence and timing of migratory bird

use of the project area and determine if the project results in injury or mortality to migratory

birds to ensure the USFWS can assist FERC with ESA and Migratory Bird Treaty Act (MBTA)

requirements. To address the concerns of the USFWS and other members of the Aquatic Species

Subgroup regarding potential project effects on low-flying seabirds and migrating water birds,

OPT is proposing to conduct an Offshore Avian Use Study. A draft of this study plan was

submitted to the Aquatic Species Subgroup on February 26, 2008. Comments were received

from the USFWS in March 2008 and in consultation from July through November, 2008. The

study plan has been prepared taking into consideration these comments and is included in

Appendix C.
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Our Analysis

Oregon’s nearshore waters constitute a migration corridor for a variety of waterbirds (loons,

grebes, and gulls), seabirds (shearwaters, cormorants, terns, and alcids), waterfowl (scoters and

brants) and shorebirds (phalaropes and sandpipers). Many of these birds fly just above the

surface of the sea and more than 100,000 birds per hour can be seen during peak movements

(Pers. comm. Roy Lowe, USFWS, Oregon Coast National Wildlife Refuge Complex,

September 6, 2007). Specific reports in and around the project area include a 1999 New Carissa

reconnaissance flight that recorded an estimated 20,000 scoters 2 to 3 miles offshore of the

Umpqua River. On September 17, 2007, approximately 1,600 scoters were observed just north

of the Umpqua River and many thousands just south of the Umpqua River during a brown

pelican aerial survey by the USFWS (Pers. comm. Kathy Roberts, USFWS, October 5, 2007).

The USFWS noted that migratory birds and other seabirds are habituated to flying through

unobstructed habitats. There is concern that, because the OPT PowerBuoys rise up to 29.5 feet

above the water surface, the project may result in bird injury or mortality via collision or

attraction, particularly during inclement weather (Pers. comm., Kathy Roberts, USFWS,

October 5, 2007; pers. comm., Maura Naughton, Fish and Wildlife Service, Regional Office,

Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Donaldson 1978; Wiese et

al. 2001; USFWS 2005b). Red phalarope (Phalaropus fulicarius) typically do not occur in near-

shore areas, however, during storm events large numbers are known to be weakened and are

driven near-shore and may be susceptible to WEC collisions (Pers. comm. Kathy Roberts,

USFWS, October 5, 2007).

Many nocturnal seabird species and nocturnal avian migrants are highly attracted to artificial

light. Primary sources of artificial light in the marine environment include vessels, lighthouses,

light-induced fisheries, oil and gas platforms, and coastal resorts; and marine birds often collide

with these structures (Montevecchi 2006). The attraction to light by seabirds is hypothesized

because of predisposition to prey on vertically migrating and bioluminescent prey (Montevecchi

2006). Nocturnal feeding of petrels, for example, is thought to result from adaptative behavior
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for targeting bioluminescent prey (Imber 1975) and for navigation using specific star patterns

(Reed et al. 1985). The attractive effect of lights during cloudy nights is enhanced by fog, haze,

or light rain because the moisture droplets in the air refract the light and greatly increase the

illuminated area (Weir 1976).

Data suggest that there is significantly less attraction of birds to artificial lighting on bright, clear

nights with a full moon (Verheijen 1980; Telfer et al. 1987). While collision risk is known to

occur whether structures are lit or unlit (USFWS 2007b), previous research for terrestrial towers

with Federal Aviation Administration (FAA) lighting reported a higher incidence of avian

collisions than those without FAA lighting (Curry and Kerlinger 2002).

With regard to bird collisions with above-water portions of ocean energy projects, the Scottish

Executive (2007) concluded that “If schemes are visible from above the surface, birds in flight

will probably operate broadly similar avoidance tactics to those employed when encountering

other natural and man-made obstructions, i.e., by taking alternative flight routes and avoiding

obstructions to a greater degree at night (Desholm & Kahlert 2005)”. The study cited in this

finding (Desholm & Kahlert 2005) investigated waterbird avoidance response to 72 offshore

wind turbines in Denmark in order to assess the risk of collisions. They mapped flight

trajectories of migrating water birds (mainly common eider and geese) using surveillance radar.

Desholm & Kahlert (2005) concluded that water birds avoided the turbines, with less than one

percent of the water birds mapped flying close enough to the turbines to be at any risk of

collision. The probability of birds flying into the same wind farm does not seem to be markedly

affected by time of day, by wind direction, and by the migratory orientation of the birds

(Christensen and Hounisen 2005).

In terms of the attraction of artificial light, the sources of lighting in the project vicinity include

buoys and towers related to navigation. The approach to Reedsport traveling up the Umpqua

River is marked by more than 25 lit aids to navigation over a distance of 11.5 miles. In addition,

there are six unlit towers on the south shore at the mouth of the Umpqua River. No studies of

bird collisions have been conducted on these 31 structures, and no evidence of heightened
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mortality was presented during the consultation stage. The Wave Hub environmental statement

concluded that the intensity of lighted beacons on WECs would be substantially less than the

intensity of a lighthouse, and there is no evidence to suggest that such a deployment would

significantly affect bird behavior (Halcrow Group 2006).

It is not expected that the PowerBuoys will have a similar effect on bird collision as wind

turbines, communication towers, and offshore oil and gas platforms. The PowerBuoy is a much

smaller feature (29.5 feet) and does not have guy wires which have been demonstrated to kill

most of the birds colliding with terrestrial communication towers (Curry and Kerlinger 2002).

The navigational lighting from the PowerBuoys will be much less intense than the lighting on

commercial fishing vessels. Many fisheries use intense artificial lighting to attract, concentrate,

and facilitate prey capture. Rodhouse et al. (2001) estimated that 63 to 89 percent of the world

catch of squid is caught with aid of artificial lights. Large vessels use as many as 150 lamps,

with about 300,000 watts of illumination power (Rodhouse et al. 2001). To reduce impacts to

avians, in 2000, the California Fish and Game Commission required that squid vessels shield

their lights and use no more than 30,000 watts per vessel (Montevecchi 2006), which is

significantly more that the lighting proposed for this project. Maintenance and project

construction will occur during daytime and during periods of fair weather. Seabirds and other

passing birds therefore are unlikely to collide with associated support vessels and infrastructure.

The potential for avian collisions with the PowerBuoys is not anticipated, except possibly during

periods of obscured visibility. To address the concerns regarding potential project effects on

low-flying seabirds and migrating water birds, OPT developed an Offshore Avian Use Study

Plan (Appendix C). The Offshore Avian Use Study will consist of a series of studies to collect

the field data necessary to assess the collision-related effects of this proposed wave park on birds

and will follow an adaptive course of action and includes the following components: (1) studies

of avian presence to collect information on use of the PowerBuoy array by the bird community

as a whole; (2) risk-assessment modeling to estimate the annual fatality of seabirds at the array;

and (3) studies of behavioral-avoidance/collision rates to collect information on avian avoidance

behavior and fatality at the array. OPT expects that the proposed study will determine whether

avian collisions of with the PowerBuoys will occur. Results of risk-assessment models or post-

deployment fatality studies will be reviewed by the Adaptive Management Team, which may
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determine that additional studies are unnecessary; that additional monitoring is warranted; or that

measures should be taken to reduce collision/fatality risk at PowerBuoys. Thus, if a problem

with is identified with avian collision, OPT proposes to work on appropriate mitigation methods

with the Aquatics Resources and Water Quality Committee at that time.

Alteration of Habitat

Construction and operation of the project will alter habitat in the project area by placement of

project components and creation of “new” habitat features (hard structure in surface, water

column, and benthic habitats). Resulting potential environmental effects include:

■ direct effects to the benthic community from placement of project mooring components

and subsea transmission cable on the seabed and

■ changes to marine community composition.

The Aquatic Species Subgroup identified the need to assess the effects of installation and

operation of the Reedsport Project on the benthic and pelagic habitat. The Aquatic Species

Subgroup evaluated the potential effects of project construction to the marine community and

concluded that the potential effects were low for sediment and benthic habitats, epibenthic

macroinvertebrates, and benthic infauna, and uncertain for demersal fish. For project operation,

the subgroup indicated that the mooring system represented a low potential impact to the

sediment and benthic habitats and demersal fish (July 2, 2007 Declaration of Cooperation).

The installation of the transmission cable, mooring system, and PowerBuoys involves the use of

heavy construction equipment including cranes, barges, tugs, and trenching equipment. The

disturbance of the seabed may affect the local benthic community, specifically within the

footprint of the gravity base anchors and along the cable route. It is anticipated that during

construction, the disturbance will be highly localized and temporary during the construction

activity.

The proposed project will consist of approximately 16 concrete block anchors approximately

32.8 feet in diameters by 24.6 feet high (10 meters diameter, 7.5 meters high) having a volume of
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20,786 cubic feet each. The anchors are presently designed to protrude above the ocean floor.

The project will also consist of synthetic mooring lines that may become encrusted with

biofouling22. This biofouling will potentially have some effect on food supply and may have an

impact on the quantity and type of fish species that will be located in and around the proposed

project. The Aquatic Species Subgroup identified the need to better quantify the effect and make

an assessment of the potential mooring line biofouling impacts, whether positive or negative.

The introduction of the project’s underwater infrastructure mentioned above may affect the

existing predator/prey interactions through changes in the benthic and marine community

composition and habitat. Subgroup members are particularly concerned that both Pacific salmon

and their predators may be attracted to the PowerBuoy array area and that accelerated predation

on salmon may occur.

The biological and ecological significance of the project’s changes to habitat are not understood,

defining the need for a study to evaluate the potential effects. OPT therefore developed a Fish

and Invertebrates Study. OPT submitted an initial and subsequent drafts of the Fish and

Invertebrates Study Plan to the Aquatic Species Subgroup for their review in fall 2007, January

2008, and as part of the PDEA in July 2008. The purpose of the Fish and Invertebrates Study is

to: 1) characterize and describe the presence and abundance of key fish and invertebrate species

in the project area, prior to deployment of the 10-PowerBuoy array and 2) to evaluate the

potential effects of the project on these resources following project deployment.

To better define the suite of species of concern and possible indicator species and groups

associated with the project and project area, the scientific literature was reviewed and input was

gathered from the Aquatic Species Subgroup and state and federal agency scientists, from peer-

reviewed journals and other recent research, and from local dredge spoil site monitoring reports.

The species and life stages of concern, their timing, and potential biological and ecological

effects associated with the project were considered. General agreement on the indicator species

(Table 5.C.3-13) was reached at an Aquatic Species Subgroup meeting in Newport, Oregon, in

January 2008 and with subsequent discussion with the agencies.

22 The PowerBuoys, SSFs, and USP will have antifouling paint applied to all (in-water) surfaces to inhibit growth
of biofouling species.
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TABLE 5.C.3-13

MARINE AND ANADROMOUS FISHES AND INVERTEBRATES SELECTED AS INDICATOR SPECIES OF CONCERN

AND THEIR LIKELY PERIODS OF NEARSHORE OCCURRENCE IN CENTRAL OREGON

Species Life stage
Month peak period possibly present

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Pacific Sardine
Larvae

Juvenile

Adult

Northern Anchovy
Larvae

Juvenile/Adult

Coastal Cutthroat Trout
Smolt

Adult

Chinook Salmon,
Spring-Run

Smolt

Adult

Chinook Salmon, Fall-
Run

Smolt

Adult

Coho Salmon
Smolt

Adult

Steelhead
Smolt

Adult

Dungeness Crab
Megalops

Juveniles

Adult

Black Rockfish
Larvae

Juvenile/Adult

Blue Rockfish
Larvae

Juvenile/Adult

Bocaccio
Larvae

Juvenile/Adult

Canary Rockfish
Larvae

Juvenile/Adult

China Rockfish
Larvae

Juvenile/Adult

Copper Rockfish
Larvae

Juvenile/Adult
Quillback Rockfish Larvae
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Species Life stage
Month peak period possibly present

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Juvenile/Adult

Yelloweye Rockfish
Larvae

Juvenile/Adult

Cabezon
Larvae

Juvenile/Adult

Kelp Greenling
Larvae

Juvenile/Adult

Lingcod
Juvenile

Adult
Pacific Sanddab Juvenile/Adult
Sand Sole Juvenile/Adult
English Sole Juvenile/Adult
Pacific Halibut Adult
Big Skate Adult
Spiny Dogfish Adult
Soupfin Shark Adult
Green Sturgeon Adult
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Criteria for selection included:

■ marine and anadromous fishes and invertebrate species that could occur in the project area

before and/or after project construction;

■ their potential value as indicators of local ecological processes;

■ their regulation under governmental statutes (e.g., Essential Fish Habitat, Endangered

Species Act); and

■ their commercial or recreational importance.

Based on the criteria above, the major species/life stage groupings selected for evaluation are:

■ Juvenile salmon;

■ Rockfishes;

■ Dungeness crab;

■ Green sturgeon

■ Flatfish and epibenthic invertebrates;

■ Pelagic fish and invertebrates;

■ Biofouling community; and

■ Benthic infauna.

The Fish and Invertebrates Study Plan in its entirety is included in Appendix C and has been

prepared taking into consideration the comments raised by stakeholders.

Our Analysis

Direct Effects to the Benthic Community from Placement of Project Components on the

Seabed

Benthic biota, include bivalves, snails, worms, and other species of immobile or slow-moving

benthic organisms in the path of the transmission cable and directly beneath the mooring line

anchors could be covered, disturbed, or injured during the project installation. Pelagic fish are
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highly mobile and therefore would not be affected during installation of the PowerBuoys,

associated moorings, and the subsea transmission cable. Bottom-dwelling fish and other mobile

organisms, such as crabs, would likely move to nearby areas during construction activities

(FERC 2007). Each anchor will cover an area approximately 32.8 feet in diameter (10 meters),

and the total area of the seafloor ultimately covered by 16 anchors would be 13,760 square feet

(0.31 acres), or 1.7 percent of the actual buoy array footprint. The subsea cable will be buried at

a minimum of 3 to 6 feet beneath the seafloor stretching about 2.3 statute miles from the USP to

the effluent pipe. OPT intends to use trenching or jet plowing to bury the cable, but the method

will be determined by final selection of a cable deployment contractor.

The presence of the anchors may slightly reduce available soft bottom foraging habitat and

temporarily displace proximal habitat usage during installation. Further, the anchor systems

could potentially alter sediment composition and distribution patterns, which may mildly alter

the proximal landscape of the habitat near the anchor system.

Any effects related to construction of the project are expected to be minor and short term. After

project construction, it is anticipated that sediments around the subsea cable and anchors will

quickly redistribute, benthic organisms will resettle in areas where disturbance occurred, and

groundfish and other fish use of the area will, perhaps immediately, return to preconstruction

levels.

The turbulence created by the displacement of seawater during the transmission cable installation

would likely result in trenched sand being deposited in the proximal area from the centerline of

the cable. Because the sediment is sand and not finer grained substrate, the suspended sediments

is expected to quickly settle back into or near the disturbed area. OPT anticipates that turbidity

measurements will be required during construction by the USACE as part of its 404 permit for

project construction to comply with application sections of Oregon’s Water Quality standards for

turbidity during construction. As proposed in the water quality component of the Fish and

Invertebrates Study Plan (Appendix C), prior to commencement of, and during, deployment of

the single PowerBuoy and the 10-unit array, OPT will measure near-bottom turbidity at a

location proximal to an anchor deployment and the subsea cable route.
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Changes to Marine Community Composition and Predator/Prey Interaction

The anchoring and mooring system will provide habitat for marine life including biofouling

organisms. Common biofouling species include barnacles, mussels, bryozoans, corals, and tube

dwelling invertebrates that are composed of a hard calcium carbonate exterior. Other biofouling

species include algae and soft organisms such as sponges, tunicates, and hydroids. Biofouling

organisms have been observed to thrive from the surface to depths ranging from 660 to

6,600 feet (200 to 2,000 m) (Hart 2005), so it is reasonable to expect biofouling on the anchors.

Areas of shelter, structure, or cover are typically sought by fish for protection from predators

(Johnson and Stickney 1989). Artificial structures such as docks can represent attractive sources

of cover and refuge, especially hard substrate having a vertical orientation (USACE 2004), as

many marine areas have comparably little structure associated with the seabed. Colonization by

marine life that otherwise would not occur in a particular area, in turn, attracts other predatory

fish (Ogden 2005). Sampling conducted before and after installation of the Vindeby offshore

wind farm along the Danish Coast found that fish abundance increased and that other flora and

fauna generally improved (Robert Gordon University [RGU] 2002). The MMS’s Rigs to Reefs

program reported 20 to 50 times more fish near artificial reefs with biofouling than in the

surrounding waters (MMS 2007a). Nelson (2003a) found that fish assemblages associated with

Fish Aggregation Device (FADs) supporting a well-developed fouling community were larger

and more species-rich than FADs devoid of a fouling community. Previous environmental

assessments for wave energy projects have referred to marine biofouling as a potential direct

benefit to marine biological resources (Department of the Navy 2003).

The PowerBuoy deployed in New Jersey, it has been onsite for a combined total of 24 months.

Periodic inspections were performed both above and below the water at one- and two-month

intervals. There has been biological growth in the form of bivalves primarily on the mooring

lines. The PowerBuoy structure itself is coated with an anti-fouling paint and has been effective

in keeping biological growth from appearing on its surface.
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OPT anticipates that the changes to the local habitat associated with the deployment of a wave

energy array may attract structure-oriented fish, such as rockfish. This effect is not necessarily

negative; artificial structures may benefit rockfish (Love et al. 2006) and may enhance local

fisheries. However, the project does differ from many artificial reefs: the PowerBuoy mooring

structures are widely spaced in the array; the mooring lines are only 5 to 6 inches in diameter;

and the anchors will be located at depths of approximately 204 feet (62 meters) and greater

(artificial reef structures are typically deployed in shallower water). Given these variables and

that there is uncertainty to what degree the project structures will serve in an artificial reef

capacity, it is unknown how rockfish and other structure-oriented species will react to the array

over the life of the project.

The PowerBuoy array may alter the pelagic environment so as to act as a FAD for pelagic fishes

and invertebrates. While there are comparatively few empirical studies that link the availability

of physical structure in the mid-water or near-surface to aggregations of fish in cold temperate

waters, there are numerous, documented cases of drift algae (Mitchell and Hunter 1970; Kokita

and Omori 1998; Safran and Omori 1990), oil platforms (Love et al. 2000), ice floes (Crawford

and Jorgenson 1993) and other more durable flotsam (Parin and Fedoryako 1999) serving as the

nucleus for aggregations of fishes in higher latitudes. Anchored FAD design consists

fundamentally of an anchor, line and buoy; further details may enhance fish recruitment

(McPhaden 1993; Friedlander et al. 1994; Hassan 1994; Higashi 1994; Nelson 2003a), but the

simplest of designs attract fish, often in great numbers (Hunter and Mitchell 1968; Beets 1989;

Hair et al. 1994; Hall et al. 1999a; Hall et al. 1999b; Nelson 1999).

Related to potential changes in the marine community associated with presence of the project,

concern has been raised about subsequent changes in predator-prey interactions, specifically as

they relate to salmon. Members of the Aquatic Species Subgroup are concerned that juvenile

salmonids may be attracted to the project structure and/or increased prey availability resulting

from the presence of the project, and that they may in turn be predated by pinnipeds or other fish

that also are attracted to the project area for the same reasons. Because the salmon species of

concern are listed under the ESA, discussion of this issue is in Section 5.C.5, Threatened and

Endangered Species.
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The potential effects to the marine community resulting from changing an open-water marine

habitat to one with an anthropogenic structure may result in a change in the distribution and

abundance of marine species within the array relative to areas outside of the array. OPT

anticipates that habitat alterations attributable to the PowerBuoy array would be on a small

spatial scale (the total footprint is about 30 acres [0.12 square kilometers]) and that an effect to

populations of affected species is unlikely. However, the biological and ecological significance

of the project’s changes to habitat are not understood, defining the need for a study to evaluate

the potential effects. OPT therefore developed a Fish and Invertebrates Study to monitor the

marine community in the PowerBuoy array area both before deployment of the project and three

years post-deployment). The study will collect data to evaluate potential project effects on the

distribution and abundance of key species and provide information for use in adaptive

management, including informing the need for additional studies and the mechanisms by which

to do so. This approach will evaluate any changes in key indicator species and/or the marine

community composition.

c. Unavoidable Adverse Impacts

This section describes unavoidable adverse impacts and includes conclusions developed in the

preceding section, 5.C.3.b, (Marine Life) Environmental Effects. Installation of the project’s

transmission cable and anchoring system will cause a minor disturbance to the seabed habitat and

benthic organisms. The project components will all be installed over a sandy substrate habitat.

The transmission cable will be buried to a minimum depth of about 3 to 6 feet below the seabed

for 2.3 statute miles. Each of the 16 anchoring blocks for the 10-PowerBuoy array will occupy

an area of 845 square feet covering a total of 0.31 acres. During installation of the transmission

cable and anchoring blocks, immobile or slow-moving benthic organism (e.g., clams, snails, and

worms) could be covered, disturbed, injured, or killed, while more mobile organisms may avoid

the immediate area. The temporary and short-term disturbance of habitat over the transmission

cable will likely be recolonized by benthic organisms.
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Noise and vibrations from ship and barge traffic during installation and maintenance will likely

result in a minor disturbance to fish, marine mammals, and other marine organisms. Effects

from noise and vibrations associated with the installation and maintenance activities will only be

temporary and short term, potentially resulting in avoidance of the area and disruption of

feeding.

As presented above in the discussion about Electromagnetic Fields, the Faraday cages of the

PowerBuoy and USP and the metallic sheathing and burying of the project subsea cables will

significantly reduce or eliminate E fields from being emitted into the surrounding aquatic

environment. While magnetic (B) fields cannot be shielded, and the flow of seawater or

organisms through a B field creates a weak electric field (iE field), OPT has found no evidence

to indicate that magnetic fields negatively affect marine life (Centre for Marine and Coastal

Studies 2005; Scott Wilson Ltd. and Downie 2003; Sound & Sea 2002; USACE 2004; Scottish

Executive 2007; World Health Organization 2005). However, resource agency staff are

concerned that the project differs from traditional sources of anthropogenic EMF in the ocean

(underwater power cables), and OPT believes that the proposed EMF Study Plan will allow for

the collection of necessary information to evaluate the B fields generated by the project and to

confirm that the corresponding E fields are negligible, as anticipated.

Marine seabirds may temporarily avoid the immediate area during project installation. Presence

of the project may affect seabirds by acting as a collision hazard during inclement weather and at

night, when visibility of the PowerBuoys is reduced. The PowerBuoy array will require lighted

navigational aids for mariners, and studies show that lighting can contribute to collision risk

during night and inclement weather (Rich and Longcore 2006). The proposed Offshore Avian

Use Study will help evaluate this risk.

d. Cumulative Effects

Other actions occurring off of the Oregon Coast include: dredge disposal, fiberoptic cables, and

the potential development of wave energy projects (no wave energy projects currently exist in

Oregon, though as discussed below, some are proposed). There are a number of dredge disposal
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sites along the Oregon Coast; the Umpqua Ocean Dredged Material Disposal Site, located about

1 mile offshore of the Umpqua River mouth, or approximately 5.5 miles south of the Reedsport

Project site, is the closest dredge disposal site to the project. The USACE is responsible for the

dredging of the mouth of the Umpqua River, which began in 1924 shortly after the construction

of jetties at the mouth of the river that were designed to aid in the navigability of the river. The

frequency of maintenance dredging depends upon the volume of sediments transported into the

estuary and the frequency and severity of storm conditions (USACE 1989). In addition, the

selected dumping site serves as a nearshore sand replenishment site (Pers. comm., NMFS,

September 5, 2008). The Reedsport Project and dredge disposal sites both affect the benthic

community. Dredged material disposal amounts at the Umpqua site are available beginning in

1976, and through 2006, the most recent recording of materials disposed onsite, an average of

163,407 cubic yards of dredged material were deposited at this site per year (USACE 2007). The

dimensions of the site are 1,400 feet by 3,200 feet with an average depth of 105 feet (with a

range of 60 to 125 feet) (Marine Taxonomic 2007). The dumping of dredge disposal material

results in the suffocation and death of immobile or slow moving benthic organism and a change

in the seabed (creation of subsurface disposal mounds). The effects of dumping these quantities

of sediment into the ocean over a period of 84 years represents a very large effect on the

environment, particularly benthic species and their habitat, consisting of annual smothering of

benthic organisms, increases in turbidity during the dumping, and creations of underwater

mounds.

The anchors of the Reedsport Project also can kill immobile or slow moving benthic organisms

that are located where the anchors are placed. As indicated above, each anchor will cover an

area approximately 32.8 feet in diameter (10 meters), and the total area of the seafloor ultimately

covered by 16 anchors would be 13,760 square feet (0.31 acres), or 1.7 percent of the actual

buoy array footprint. Therefore, the amount of benthic organisms that will be covered by the

anchors (0.31 acres, one time only) represents a very minor additive effect to that of the dredging

operations (dump site has an area of approximately 103 acres on which an average of

163,407 cubic yards has been dumped on an annual basis). It is expected that the anchors will

provide an artificial reef function, though the degree to which this occurs is unknown. The

Reedsport Project anchors also represent a change to the seabed community, though of a
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different nature than spoil mounds. The Reedsport Project anchors represent hard substrate and

vertical surfaces in a habitat void of structure.

Presence of the project’s underwater transmission cables may represent an additive effect to

fiberoptic cables with regard to EMF. However, fiberoptic cables are typically shielded and

often buried, reducing or eliminating emission of electric fields. Given that EMF drops off at an

exponential rate with distance from a source, stakeholders have indicated that they are not

concerned about the effects of EMF from fiberoptic cables, which run along the seabed.

Four wave energy projects, including the Reedsport Project, are currently proposed within

Oregon state waters. These projects are listed below:

■ Douglas County Project (FERC No. 12743), Douglas County;

■ Oregon Coastal Wave Energy (FERC No. 13047), Tillamook Intergovernmental

Development Entity;

■ Coos Bay OPT Wave Park (FERC No. 12749), Oregon Wave Energy Partners I, LLC; and

■ Reedsport OPT Wave Park (FERC No. 12713), Ocean Power Technologies, Inc.

The Coos Bay Project, for which a PAD was submitted on March 7, 2008, would be located

approximately 20 miles south of the Reedsport Project. The Douglas County Project, for which

a PAD was submitted on May 23, 2008, would be located at the mouth of the Umpqua River

about five miles south of the Reedsport Project. The Tillamook Project is in a preliminary stage

where it is being determined whether the project would be technically or economically viable.

OPT cannot reasonably determine whether all the projects will be constructed. By way of

example, four previously-proposed wave energy projects in Oregon have been cancelled or

surrendered:

■ In a letter dated March 26, 2008, Energetech America notified FERC that it decided to not

develop its proposed Florence Wave Park (FERC No. 12793;

■ FERC dismissed the preliminary permit for the Lincoln County Wave Energy Project

(FERC No. 12727) on April 4, 2008;
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■ FERC dismissed the preliminary permit for Finavera’s Coos County Offshore Wave

Energy Power Project (FERC No. 12752) on June 26, 2008; and

■ Oregon Wave Energy Partners II, LLC (a subsidiary of OPT, Inc.) surrendered their

preliminary permit for the Newport OPT Wave Park (FERC No. 12750) on March 14,

2009.

Gray whales and southern resident killer whales (the latter are discussed in Section 5.C.5) are

highly migratory species. As a result these species may be cumulatively affected by proposed

wave energy projects in California and Washington as well as those in Oregon. There is

currently one proposed wave energy project in Washington and eight in California:

Washington

■ Grays Harbor Ocean Energy Project (FERC. No. 13058); Grays Harbor Ocean Energy

Company, LLC

California

■ Humboldt WaveConnect Project (FERC No. 12779); Pacific Gas and Electric;

■ GreenWave San Luis Obispo Wave Park (FERC No. 13052); GreenWave Energy

Solutions, LLC;

■ GreenWave Mendocino Wave Park (FERC No. 13053); GreenWave Energy Solutions,

LLC;

■ Ventura Ocean Energy Project (FERC. No. 13309); Grays Harbor Ocean Energy

Company, LLC;

■ Sonoma Coast Hydrokinetic Energy Project Del Mar Landing (FERC No. 13376); Sonoma

County Water Agency;

■ Sonoma Coast Hydrokinetic Energy Project Fort Ross (South) (FERC No. 13377);

Sonoma County Water Agency;

■ Sonoma Coast Hydrokinetic Energy Project Fort Ross (North) (FERC No. 13378);

Sonoma County Water Agency; and

■ SWAVE Catalina Green Wave Project (FERC No. 13498); SARA, Inc.
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Of the nine Washington and California projects, only one is advanced past the preliminary stage

(where prospective developers are determining whether the projects would be technically or

economically viable): PG&E advised FERC on September 3, 2009 that they intend to file an

NOI and Draft Pilot License Application for the Humboldt WaveConnect Project by March

2010. As in Oregon, OPT cannot reasonably determine if all the projects will be developed. By

way of example, four previously proposed wave energy projects on the west coast have been

cancelled:

■ In a letter dated August 31, 2007, Chevron California Renewable Energy, Inc. notified

FERC that it decided to withdraw their application for their Northern California Wave

Energy Project (FERC. No. 12806);

■ On February 6, 2009, Finavera Renewables notified FERC they would surrender their

preliminary permit for the Humboldt County Offshore Wave Energy Power Project (FERC

No. 12753);

■ On May 26, 2009, California Wave Energy Partners I, LLC (a subsidiary of OPT, Inc.)

notified FERC they would surrender their preliminary permit for their Centerville OPT

Wave Park (FERC No. 13075); and

■ In a letter dated February 1, 2008, FERC informed Sonoma County Water Agency that

their Sonoma Coast Hydrokinetic Energy Project application was rejected.

If state and federal agencies allow for development of some of the initial wave energy projects

proposed for the West Coast, it is possible that the following marine life issues may be more

prominent:

■ Effects to cetaceans23:

− Collision/entanglement during operation - Multiple large-scale wave parks will

increase the likelihood of passing cetaceans coming in contact with project

components.

− Change in migration route within area of the project - A number of projects each

extending 3 to 5 miles in a north-south direction may inhibit cetaceans from passing

23 Underwater noise/vibration is a potential effect of concern for cetaceans. Because of concern of noise/vibration
to other marine organisms as well, it is discussed as a separate bullet below.
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east or west of the parks, thus potentially altering their migration as well as local

movement patterns.

■ Offshore avian collision - Multiple large-scale projects would represent potential

obstacles in the open ocean that could pose a higher collision risk to low-flying offshore

avians.

■ Underwater noise/vibration - Effects of vibration generated by large networks of WECs

would result in potential effects over a larger area of the coast than with a single smaller

wave project24.

■ Changes to marine community composition and predator/prey interactions - Large-

scale project components, and the increase of open ocean structure that these components

represent, may lead to development of artificial reefs and fish aggregation devices over a

few square miles (cumulatively), thus potentially changing the marine community

composition and predator/prey interactions in areas associated with the wave park

footprints.

■ EMF - Large-scale projects represent a matrix of cables and WECs spanning the water

column and converging on the seabed in the array area. There is concern that wave energy

projects may affect sensitive species in the vicinity or migrating by.

Results of the proposed monitoring and AMP will facilitate the evaluation and characterization

of these potential effects for the Reedsport Project as well a better understanding of the

projection of potential future cumulative effects.

4. Terrestrial Resources

a. Affected Environment

The existence of a variety of habitats found in the terrestrial portion of the project, ranging from

sandy beaches to upland transitional forests, is due in part to the interface or ecotone of two

highly-diverse ecosystems, the ocean and the coastal mountain forest. To characterize the

24 Information on the acoustic signatures of potential wave energy converters, including OPT’s PowerBuoy does
not currently exist.
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terrestrial environment in the project area, the following habitats and communities are described

in this section:

■ Upland Vegetation

− Sitka Spruce-Western Hemlock Maritime Forest

− Grass-Shrub-Sapling / Regenerating Young Forest Type

− Coastal Dunes

− Mixed Conifer / Deciduous Forest

■ Wetlands, Riparian, and Littoral Habitats

■ State Special-Status Plants

■ Noxious Weeds

■ Terrestrial Wildlife

■ State Special-Status Wildlife

The habitats found within the Oregon Dunes National Recreational Area alone support 316

species of wildlife composed of 247 birds, 54 mammals, 12 amphibians, and 3 reptiles (USFS

1972).

Upland Vegetation

Upland vegetation types occurring within 0.25 miles of the proposed underground transmission

cable buried within the existing effluent pipeline are highlighted in Figure 5.C.4-1 and

summarized in Table 5.C.4-1. These are coarse-scale data prepared with remote-sensing

techniques based on data and descriptions from the Oregon GAP Analysis Project (Oregon GAP

2007). Finer-scale datasets maintained by the Siuslaw National Forest (USFS 2007) do not

extend to the project vicinity. Local site conditions are presented in Figure 5.C.4-2, which

depicts photographs taken at representative points along the proposed project terrestrial

transmission line route.
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FIGURE 5.C.4-1

OREGON GAP ANALYSES - VEGETATION TYPE
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TABLE 5.C.4-1

ACREAGE AND PERCENT COVERAGE OF GAP VEGETATION TYPES WITHIN

0.25 MILES OF THE PROPOSED UNDERGROUND TRANSMISSION CABLE

Vegetation type Acres % of Total
Sitka spruce/western hemlock maritime forest 686 67
Mixed conifer /deciduous forest 42 4
Grass-shrub-sapling / Regenerating young forest 43 4
Coastal dunes 105 10
Unmapped 145 14
Total 1,021 100
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FIGURE 5.C.4-2

PHOTOGRAPHS TAKEN AT REPRESENTATIVE POINTS ALONG THE PROPOSED

PROJECT TERRESTRIAL TRANSMISSION LINE ROUTE
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Major upland vegetation communities in the project area include Sitka spruce-western hemlock

maritime forest, grass-shrub-sapling/regenerating young forest, coastal dunes, and mixed

conifer/deciduous forest. These upland communities support a variety of different flora.

Sitka Spruce-Western Hemlock Maritime Forest25

The Sitka spruce-western hemlock forest is bordered inland by the Douglas fir/western

hemlock/western red cedar forests. This forest type is frequently battered by high winds from

Pacific Ocean storms with overstory trees showing evidence of wind shear and the effects of salt

spray along the coastal margin. This forest type will also extend inland for several miles on river

floodplains.

Sitka spruce and western hemlock dominate the overstory, often in conjunction with lodgepole

pine (Pinus contorta var. contorta). Douglas fir (Pseudotsuga menziesii) and western red cedar

(Thuja plicata) become more frequent as the type grades into inland forest covers. Shrub cover

is diverse and often dominates the understory. Evergreen huckleberry (Vaccinium ovatum), salal

(Gaultheria shallon), vine maple (Acer circinatum), pacific rhododendron (Rhododendron

macrophyllum), salmonberry (Rubus spectabilis), and elderberry (Sambucus racemosa) are

common associates. Herbaceous cover is diverse and typically contains several fern species.

Swordfern (Polystichum munitum) is the most common fern with deerfern (Blechnum spicant),

bracken (Pteridium aquilinum), and chainfern (Woodwardia fimbriata). Other common forbs are

devils club (Oplopanax horridum), false lily-of-the-valley (Maianthemum dilatatum), inside-out-

flower (Vancouveria hexandra), and Oregon oxalis (Oxalis oregana).

Grass-Shrub-Sapling / Regenerating Young Forest Type26

This vegetation type captures the range of successional conditions following timber harvest. Site

preparation following timber harvest is a ground scarification and burning of slash and large

woody debris, followed by seeding of a mix of annual grasses to retard soil erosion and planting

conifer seedlings. As the stand matures, there may be a phase where resprouting shrub

25 Habitat description from Oregon GAP (2007).
26 Habitat description from Oregon GAP (2007).
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vegetation, or dormant shrub seeds germinated by prescription fire. Later in the successional

phase, the conifer saplings have emerged through the shrub canopy and formed continuous

canopies. A variety of shrubs and forbs can be present in this cover type based on regional flora

and site history.

Coastal Dunes27

Coastal dunes can appear as a mosaic with coastal forest, estuarine, and palustrine wetlands and

coastal strand vegetation. The most commonly encountered plants on these dunes are European

beach grass (Ammophila arenaria), seashore bluegrass (Poa macrantha), American dune grass

(Elymus mollis), and large-headed sedge (Carex macrocephala). Other forbs are beach morning

glory (Convolvulus soldanella), beach knotweed (Polygonum paronychia), yellow abronia

(Abronia latifolia), and silver beach weed (Franseria chamissonis).

Mixed Conifer / Deciduous Forest

This forest type is common throughout the Coast Range and its coastal plain forests, often as a

patchwork mosaic with younger clear-cuts and established forests. The overstory canopy is

composed of co-dominant conifer trees, primarily Douglas fir, and deciduous trees, generally red

alder (Alnus rubra) and/or big leaf maple (Acer macrophyllum). Forest canopies are single story

and closed. The deciduous component is a remnant of earlier clearcut succession where red alder

and big leaf maple can dominate the overstory. Over time, conifers outcompete the deciduous

trees relegating them to a minor component in the mature conifer forests of western Oregon. The

most common overstory conifer in this type is Douglas fir, as it is replanted in monotypic stands

following timber harvest. Western hemlock (Tsuga heterophylla), western red cedar (Thuja

plicata), grand fir (Abies grandis), and Sitka spruce (Picea sitchensis) will naturally reseed into

the clear-cuts depending on geographic location within the types regional distribution.

Understory vegetation is negligible, as the tightly-crowded canopy casts deep and continuous

shade upon the forest floor.

27 Habitat description from Oregon GAP (2007).
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Wetlands, Riparian, and Littoral Habitats

Wetland, riparian, and littoral habitats occurring within 0.25 miles of the project’s underground

transmission cable are described below based on USFWS National Wetland Inventory (NWI)

maps, which provide information on wetland habitats using remote sensing and aerial photo

interpretation techniques. Within 0.25 miles of the project’s underground transmission cable, a

total of 1,094 acres of wetlands are identified in current NWI mapping, the vase majority of

which (1,022 acres) are associated with the marine portion of the project. Freshwater systems

(some tidally influenced) account for 72.3 acres, or 6.6 percent of the area within 0.25 miles of

the project’s underground transmission cable. NWI-identified riverine wetlands total 0.6 acres

within this area. No littoral wetlands occur in this area (Table 5.C.4-2) (Figure 5.C.4-3).

TABLE 5.C.4-2

NWI-IDENTIFIED WETLANDS IDENTIFIED WITHIN 0.25 MILES OF THE

PROJECT TRANSMISSION CABLE

Type Definition Acres % of Area
Estuarine

E1UBL Estuarine subtidal, unconsolidated bottom 139.9 7.5
E2ABN Estuarine intertidal, aquatic bed, regularly flooded 9.6 0.5
E2USN Estuarine intertidal, unconsolidated shore, regularly flooded 8.6 0.5

Marine
M1UBL Marine subtidal, unconsolidated bottom 832.8 44.5
M2USN Marine intertidal, unconsolidated shore, regularly flooded 18.3 1.0
M2USP Marine intertidal, unconsolidated shore, irregularly flooded 12.4 0.7

Palustrine
PEMC Palustrine emergent, seasonally flooded 2.8 0.1
PEMCb Palustrine emergent, seasonally flooded, beaver 6.4 0.3
PEMCx Palustrine emergent, seasonally flooded, excavated 4.9 0.3
PEMFb Palustrine emergent, semi-permanently flooded, beaver 6.3 0.3
PFOR Palustrine forested 1.7 0.1
PSSC Palustrine scrub-shrub, seasonally flooded 32.4 1.7
PSSR Palustrine scrub-shrub, seasonal - tidal 3.8 0.2
PUBFH Palustrine unconsolidated bottom, semi-permanently-permanently flooded 1.5 0.1
PUBKx Palustrine unconsolidated bottom, artificially flooded, excavated 11.9 0.6

Riverine
R1UBV Riverine tidal, unconsolidated bottom, permanent - tidal 0.6 0.0

Area of Total 0.25 Mile Buffer 1,870.4
Total freshwater 72.3 3.9

Total marine 1,021.6 54.6
Grand total 1,093.9 58.5
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FIGURE 5.C.4-3

NATIONAL WETLAND INVENTORY FOR PROJECT AREA
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State Special-Status Plants

Known and potentially-occurring state special-status plants in the project vicinity listed below

(Table 5.C.4-3) are based on a query of the Oregon Natural Heritage Information Center

database (ONHIC) (ONHIC 2004b). Queries of the ONHIC database included the entire Oregon

coastal range ecosystem. Federally-listed plant species are discussed in Section 5.C.5,

Threatened and Endangered Species and Essential Fish Habitat.

TABLE 5.C.4-3

STATE SPECIAL-STATUS PLANTS KNOWN FROM THE COASTAL RANGE

ECOREGION OF DOUGLAS COUNTY

Scientific Name Common Name
Habitat/Known Occurrences in

Project Vicinity
State

Status1

Abronia umbellata ssp. breviflora pink sandverbena Beaches and foredune on open sand. /
No known occurrences.

LE

Bensoniella oregana Bensonia Moist forests along edges and roadside,
often north slopes with big-leaf maple. /
No known occurrences.

C

Cimicifuga elata var. elata tall bugbane Wet meadows, bogs, and deflation plains
in dune habitats. / Known from bog
approximately 3.4 miles north of
transmission cable.

C

Montia howellii Howell's montia Moist forests along edges and roadside,
often north slopes with big-leaf maple. /
No known occurrences.

C

1
Special-status definitions:
LE = Oregon Listed Endangered
C = Oregon Candidate

Source: ONHIC 2007, 2004b; Thorsen 2003; Habitat Information: Stein 2007; and Hoover and Holmes 1998.

Noxious Weeds

Representative noxious weed plants occurring in the project vicinity include butterfly bush

(Buddleja davidii), meadow knapweed (Centaurea pratensis), purple loosestrife (Lythrum

salicaria), Japanese knotweed (Polygonum cuspidatum), and tansy ragwort (Senecio jacobaea).

A comprehensive list of noxious weed species in the vicinity of the project area is provided in

Appendix G. They are based on a query of the ODA county-level noxious weed database (ODA

2007) and a local-level database (Weedmapper 2006), as well as an informal list of species of
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concern provided by Siuslaw National Forest staff (Pers. comm. Marty Stein, Siuslaw National

Forest botanist, May 2007).

Terrestrial Wildlife

No directed wildlife surveys or assessments in the project vicinity are known. A partial list of

representative terrestrial wildlife, potentially occurring in the project vicinity and within

0.25 miles of the proposed underground transmission cable (Figure 5.C.4-4), is listed below.

These species are compiled from Atlas of Oregon Wildlife (Csuti et al. 2001) and Johnson

(2001). A comprehensive list of the potentially-occurring wildlife species in the project vicinity

is located in Appendix H. In all, 198 vertebrate wildlife species are predicted to potentially

occur in the project vicinity.

Representative amphibians in the project area include northwestern salamander (Ambystoma

gracile), western toad (Bufo Boreas), and bull frog (Rana catesbeiana). Representative reptiles

in the project area include western pond turtle (Clemmys marmorata), common garter snake

(Thamnophis sirtalis), and western rattlesnake (Crotalus viridis).

Representative birds in the project area include great blue heron (Ardea herodias), osprey

(Pandion haliaetus), red-tailed hawk (Buteo jamaicensis), sanderling (Calidris alba), rufous

hummingbird (Selasphorus rufus), belted kingfisher (Megaceryle alcyon), Northern flicker

(Colaptes auratus), American crow (Corvus brachyrhynchos), chestnut-backed chickadee

(Poecile rufescens), Swainson’s thrush (Catharus ustulatus), Wilson’s warbler (Wilsonia

pusilla), western tanager (Piranga ludoviciana), song sparrow (Melospiza melodia), dark-eyed

junco (Junco hyemalis), and American goldfinch (Carduelis tristis).
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FIGURE 5.C.4-4

HABITAT TYPES
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Representative mammals in the project area include big brown bat (Eptesicus fuscus), North

American porcupine (Erethizon dorsatum), coyote (Canis latrans), grey fox (Urocyon

cinereoargenteus), black bear (Ursus americanus), and black-tailed deer (Odocoileus hemionus

columbianus).

State Special-Status Wildlife

Terrestrial special-status wildlife potentially occurring in the project vicinity are listed in

Table 5.C.4-4 based on the ONHIC listing of special-status vertebrates of Oregon, as modified to

include only those species reported to occur in the Coastal Range ecoregion (Thorsen 2003) of

Douglas County (ONHIC 2004a). The resulting list of species was then cross referenced against

the list compiled from Atlas of Oregon Wildlife (Csuti et al. (2001). Non-avian species not

described in the project vicinity were dropped from the list, as were avian species as distribution

maps presented by Csuti et al. only address breeding habitats. As a result, the list of potentially-

occurring special-status species should be regarded as conservative.

TABLE 5.C.4-4

STATE SPECIAL-STATUS VERTEBRATES REPORTED TO OCCUR IN THE

COASTAL RANGE ECOREGION OF DOUGLAS COUNTY, OREGON1

Scientific Name Common Name
State

Status2 Habitat Requirements3

Amphibians
Aneides ferreus Clouded salamander SU Found in moist areas of the forest under

downed logs and other debris.
Ascaphus truei Coastal tailed frog SV Lives in cold, fast-flowing permanent

streams from sea level to near timberline.
Bufo boreas Western toad SV Found in a variety of habitats as long as

there is some source of water for breeding.
Rana aurora aurora Northern red-legged frog SV/SU Lives in meadows, woodlands, and forests,

but is usually found near ponds, marshes
and streams.

Rhyacotriton variegatus Southern torrent
salamander

SV Found in shallow, cold waters of perennial,
high-gradient streams within humid
coniferous forests.

Reptiles
Emys marmorata
marmorata

Northwestern pond turtle SC Lakes, marshes, and sluggish streams and
rivers.

Birds
Accipiter gentilis Northern goshawk SC Nests in mature, large, coniferous forests.
Brachyramphus
marmoratus

Marbled murrelet LT Nests in mature forests within 50 miles of
the coast.
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Scientific Name Common Name
State

Status2 Habitat Requirements3

Bucephala albeola Bufflehead SU Nests near mountain lakes surrounded by
open woodlands containing snags.

Charadrius alexandrinus
nivosus

Western snowy plover LT Nests on sand spits near river outlets and
level sandy beaches.

Chordeiles minor Common nighthawk SC Forage in nearly every habitat in Oregon
and nest in open areas.

Contopus cooperi Olive-sided flycatcher SV From sea level to subalpine prefers open
coniferous forests

Empidonax traillii brewsteri Little willow flycatcher SV Found in willows at the edges of meadow
streams and in the edges of forest clearings
near water.

Eremophila alpestris
strigata

Streaked horned lark SC Lives near coastal dunes and beaches.

Falco peregrinus anatum American peregrine
falcon

LE Usually nest in cliffs near seacoasts,
marshes, lakes, and cities.

Haliaeetus leucocephalus Bald eagle LT Associated with coasts, rivers, lakes, and
marshes. Needs mature trees or cliffs for
nesting.

Histrionicus histrionicus Harlequin duck SU Breeds in low gradient, remote, forested
mountain streams. Winters off rocky ocean
shorelines

Icteria virens Yellow-breasted chat SC Breeds in brushy areas and in riparian
woodlands along streams.

Melanerpes lewis Lewis's woodpecker SC Lives in open forests at lower elevations.
Oreortyx pictus Mountain quail SU Lives in open forests and woodlands with

an ample undergrowth of brushy
vegetation.

Pelecanus occidentalis
californicus

California brown pelican LE Lives near lakes, coastlines, estuaries, and
bays.

Podiceps auritus Horned grebe SP Lives in areas with open water and
emergent vegetation.

Podiceps grisegena Red-necked grebe SC Breeds in lakes and ponds, usually in
forested areas.

Pooecetes gramineus affinis Oregon vesper sparrow SC Live in a variety of open habitats.
Progne subis Purple martin SC Need a mix of trees with holes for nesting

and open areas for foraging.
Sialia mexicana Western bluebird SV They breed in nest holes or boxes and like

open habitats.
Strix occidentalis caurina Northern spotted owl LT Nests in large stands of mature mixed

coniferous forest.
Mammals

Arborimus albipes White-footed vole SU Live in riparian areas of coniferous forests,
also like small clearings with forbs.

Canis lupus Gray wolf LE Use nearly all habitat types, in Oregon
mostly dense coniferous forests.

Lasionycteris noctivagans Silver-haired bat SU Usually associated with mature coniferous
forests near water.

Martes americana American marten SV Live at any elevation with mature closed
canopy forests and occasional open areas.

Martes pennanti Fisher SC Live in mature closed-canopy coniferous
forests with some deciduous along riparian
corridors.
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Scientific Name Common Name
State

Status2 Habitat Requirements3

Myotis evotis Long-eared myotis SU Lives primarily in forested habitats and
forested edges. Can live in shrublands if
roosting sites are available

Myotis volans Long-legged myotis SU Lives in coniferous forests. Roosts in cliff
face crevices, buildings, caves, and mines.

1
Occurrence data source: ONHIC 2007; Miller 2006; and Csuti et al. 2001.

2
State status definitions: SC: Sensitive-Critical, SV: Sensitive-Vulnerable, SP: Peripheral or Naturally Rare,
SU: Undetermined Status. LE: Listed as Endangered, LT: Listed as Threatened.

3
Habitat requirements sources: Csuti et al. 2001 and Miller 2006.

b. Environmental Effects

Construction of the terrestrial portion of the Reedsport Project will involve some limited

vegetation clearing for the shore station and a general construction presence. Vegetation and

animal disturbance during project operations are expected to be minimal, localized, and limited

to periodic site maintenance possibly consisting of occasional clearing of vegetation next to the

shore station. Therefore, this analysis focuses on construction effects.

In order to minimize environmental effects, OPT will bury the entire transmission cable within

the effluent pipeline along the existing easement. The proposed transmission cable will run

through an existing effluent pipe from its outfall ½ mile off shore, continuing underground to the

demarcation point located at the turn-around at the end of Sparrow Park Road, just inland of the

sand dunes. The demarcation point will consist of a buried concrete vault where the double

armored submarine cable exits the effluent pipe and transitions to an underground transmission

cable. This underground cable will re-enter the effluent pipe and continue for 3 miles before

reaching the shore station. The shore station will measure 100 square feet to 200 square feet

(comparable to the size of a typical residential garage). The shore station is in close proximity to

the existing Douglas Electric Cooperative transmission line.

Since the terrestrial transmission cable will be buried underground within the existing effluent

pipeline, the USFWS statement that OPT should follow avian and raptor protection guidelines

for transmission lines (Edison Electric Institute’s Avian Power Line Interaction Committee

[APLIC] 1996), in constructing and maintaining the transmission lines, is no longer applicable

(originally, OPT had proposed overhead transmission lines).
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To avoid disturbance of the new transmission cable on wetland, riparian, and littoral habitats,

OPT proposed to bury the terrestrial transmission cable within the existing roadway. On a

number of dates, the USFS has mentioned that they preferred the cable be buried for the portion

of the route that crosses their land and that if this was done, they saw no impacts.

Our Analysis

The underground transmission cable would be buried within the existing effluent pipeline within

the existing effluent pipe easement, minimizing potential effects to habitat and vegetation. OPT

expects that there will be no disturbance to upland and wetland habitats during installation of the

new underground transmission cable within the existing effluent pipeline.

Terrestrial construction and maintenance of the proposed project will require staging and the use

of heavy construction machinery. It is expected that these construction activities will be

restricted to developed areas and will not affect currently undisturbed habitats.

The roadway, under which the effluent pipeline runs, does not represent wildlife habitat. During

construction, wildlife in the immediate vicinity of the road is expected to be temporarily

displaced or exhibit avoidance behavior. Wildlife is expected to return to a normal state after

construction is completed. By running the seaward portion of the transmission cable crossing the

beach and sand dunes through the existing effluent pipe, OPT will avoid disturbing the sensitive

habitats associated with nearshore, intertidal and dune communities. Disturbance of vegetation

and animals is expected to be minimal and limited during periodic site visits and maintenance.

OPT concludes that the proposed project will result in minimal changes to the terrestrial

resources in the project area. The shore station is located near the existing outfall pumps on the

property owned by International Paper. This property is zoned for industrial use.

c. Unavoidable Adverse Impacts

There are no expected unavoidable adverse impacts from the project’s terrestrial environmental

effects.
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5. Threatened and Endangered Species and Essential Fish Habitat

a. Affected Environment

OPT has contacted NMFS and USFWS and requested information on species in the project

vicinity that are protected under the ESA, most recently in letters dated October 11, 2007 and

during various phone conversations and meetings. Federally-listed threatened or endangered

species that may occur in the project area are listed in Table 5.C.5-1.

TABLE 5.C.5-1

LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED SPECIES

THAT MAY OCCUR IN THE PROJECT AREA

Common Scientific Name Federal Status
Marine Mammals

Humpback whale Megaptera novaeangliae E
Sperm whale Physeter macrocephalus E
Sei whale Balaenoptera borealis E
Blue whale Balaenoptera musculus E
Fin whale Balaenoptera physalus E
Southern resident killer whale Orcinus orca CH, E
Steller sea lion Eumetopias jubatus CH, T

Reptiles
Leatherback sea turtle Dermochelys coriacea CH E
Green sea turtle Chelonia mydas CH, T
Loggerhead sea turtle Caretta caretta T
(Pacific) Olive ridley sea turtle Lepidochelys olivacea T

Birds
Marbled murrelet Brachyramphus marmoratus CH T
Western snowy plover Charadrius alexandrinus nivosus CH T
Short-tailed albatross Phoebastria (=Diomedea) albatrus E
Northern spotted owl Strix occidentalis caurina CH, T

Fish
Coho salmon (southern OR, northern CA
coast ESU)

Oncorhynchus kisutch CH T

Coho salmon (OR coast ESU) Oncorhynchus kisutch CH T
Coho salmon (Lower Columbia River ESU) Oncorhynchus kisutch T
Chinook salmon (Lower Columbia River
ESU)

Oncorhynchus tshawytscha CH T

Chinook salmon (Upper Columbia River
Spring-run ESU)

Oncorhynchus tshawytscha CH E

Chinook salmon (Snake River
Spring/summer-run ESU)

Oncorhynchus tshawytscha CH T

Chinook salmon (Snake River fall-run ESU) Oncorhynchus tshawytscha CH T
Green sturgeon (southern DPS) Acipenser medirostris CH, T

CH: Critical habitat has been designated, E: Listed Endangered, T: Listed Threatened.
Sources: ODFW 2007b; pers. comm. Kevin Maurice, USFWS, June 7, 2007; NOAA 2007a; USFWS 2007a; pers.
comm. Bridgette Lohrman, NMFS, various dates, 2007; November 29, 2007 letter from Bridgette Lohrman, NMFS
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to Merina Christoffersen, USACE; letter from NMFS dated December 7, 2007; email from NMFS dated January 8,
2010, and email from USFWS dated January 7, 2010.

Below, information is provided on the federally-listed species that may occur in the project area

in the order listed in Table 5.C.5-1, following which, Essential Fish Habitat is discussed.

Threatened and Endangered Species

Cetaceans

Humpback Whale

The humpback whale (Megaptera novaeangliae), listed as federally endangered, is a highly-

migratory marine mammal that ranges along the west coast and worldwide (NMFS 2005b).

Critical habitat has not been designated for the humpback whale (NOAA 2007n). Populations of

the humpback whale are classified as endangered; however, numbers are improving. Population

estimates suggest an annual six to seven percent increase in population over the last 20 years

(NMFS 2005b). Humpback whales can grow to a length of 15 meters and weigh 23,000 to

36,000 kg and reach sexual maturity at around 12 meters in length or 6 to 10 years of age (ACS

2004a). Females of reproductive age generally bear a calf every 2 to 3 years. Humpback whales

belong to the sub-order mysticetes (baleen whales), which feed on small crustaceans (known as

krill), and various species of small fish. Each whale may consume nearly a ton of food per day

by filtering huge volumes of seawater. Feeding behavior can vary from deep diving in pursuit of

prey, cooperative feeding such as herding and formation feeding (echelon feeding), and the use

of “bubble clouds” produced by lobbing their tail at the surface which forms a cloud of bubbles,

followed by a lunge through the bubbles (NMFS 1991, Weinrich et al. 1992).

The humpback whale migrates seasonally for feeding and mating. While the International

Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests

at least three populations (NMFS 2005b):
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1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in

winter/spring that move to the along the West Coast to British Columbia in summer/fall.

2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands

that migrate to north British Columbia or southern Alaska through Prince Williams Sound

west to Kodiak.

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the

Bering Sea and Aleutian Islands in summer/fall.

Based upon these definitions, two of the three populations migrate through Oregon’s coastal

waters annually. While the known route of humpbacks is not precise, the three identified stocks

do follow general migrational trends. Movement along the coastline primarily occurs during

summer and fall; however, historical whale observations have been made in every month except

February, March, and April (NMFS 1991). Generally, humpback sightings in northwest coastal

waters are uncommon (Figure 5.C.5-1). However, humpback whales have been reported

occasionally off of the mouth of the Umpqua River (Aquatic Species Subgroup meetings, various

dates), and recent efforts to tag humpback whales by OSU led to 10 observations in July and

August of 2002 between Coos Bay and Newport (Lagerquist and Mate 2002). These

observations occurred over five miles offshore in highly productive optimal foraging areas.
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FIGURE 5.C.5-1

HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001

Note: Dashed line represents the U.S. Exclusive Economic Zone.
Thick line indicates the outer boundary of all surveys combined.

Source: NMFS 2005b.
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Sperm Whale

The sperm whale (Physeter macrocephalus) is federally listed as endangered. It is a deep-diving

odontocete or toothed whale (NOAA 2007e). Critical habitat has not been designated for the

sperm whale (NOAA 2007n). This species is unique in many ways, having a disproportionately

large head, the largest brain of any animal and strong sexual dimorphisms. Adult males can

reach lengths of 15 to 18 m and weigh 31,750 to 40,800 kg while the smaller females rarely

exceed 11 m and 12,000 to 12,700 kg (ACS 2004d). Males reach sexual maturity at 10 to 12 m

or about 10 years of age but are not thought to be active breeders until much later, possibly at

greater than 25 years of age (NOAA 2007e; ACS 2004d). Females reach sexual maturity at 8 to

9 m or 7 to 13 years of age and are believed to produce a calf about every 5 years (NOAA

2007e). This species often forms family groups of females and their young. Young males

between the ages of 4 and 21 years may be found in “bachelor schools” whereas fully mature

adult males often travel alone, though they can sometimes be found with female groups

temporarily.

There are several sperm whale stocks found throughout the world, including a West Coast stock

(i.e., California, Oregon, and Washington; NOAA 2007e). This population resides primarily in

California and has been historically observed in every season except winter (December through

February) in Oregon and Washington (Figure 5.C.5-2). Prior to commercial whaling, the world-

wide population of sperm whales was estimated at 1,100,000 individuals (ACS 2004d). More

recent estimates put the population at about 360,000 animals. Regarding the California-Oregon-

Washington stock, NMFS estimates that there are 1,233 whales based on survey data collected

from 1996 to 2001 (NOAA 2007e). Population estimates have varied dramatically at times and

have shown no apparent trend.

Sperm whales spend their life in waters averaging over 1,300 feet in depth (NOAA 2007e). In

these waters, they prey upon native deepwater species including squid, shark, skates and other

fish (NOAA 2007e).
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FIGURE 5.C.5-2

SPERM WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001

Note: Dashed line represents the U.S. EEZ; bold line indicates the
outer boundary of all surveys combined.

Map Credit: NOAA Fisheries 2007d.
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Sei Whale

Sei whales (Balaenoptera borealis), federally listed as endangered, occur in subtropical and

tropical waters and into the higher latitudes. Critical habitat has not been designated for the sei

whale (NOAA 2007n). Sei whales in the eastern North Pacific (east of 180°W longitude) are

considered a separate stock (Carretta et al. 2005). They are rarely found off of Washington,

Oregon and California coasts (NMFS 2003) (Figure 5.C.5-3). When observed, individuals are

typically in oceanic waters, miles offshore (NMFS 2003).

A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 m and weigh

12,700 to 15,400 kg with females being slightly larger (ACS 2004c). They reach sexual maturity

at about 10 years of age or about 12.2 m (males) and 13.1 m (females). Very little is known

regarding mating activities but it likely can happen year round (ACS 2004c). Once of

reproductive age, females may calve every 2 to 3 years and calves typically stay with the mother

about 6 to 10 months (WCNE 2007).

Sei whales usually travel alone or in small groups though they are known to aggregate in areas of

dense prey (Whale Center of New England [WCNE] 2007). Little is known of their behavior.

As with other baleen whales, sei whales forage on small fish, squid, krill, and copepods. The sei

often feeds on plankton near the surface by skimming the surface with mouth open (ACS 2004c).

The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei)

until the early 1900s (ACS 2004c). Total numbers of sei whales in the north Pacific pre-whaling

times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007d). There are

no current estimates for abundance in the eastern North Pacific based on sighting surveys and

thus no data on population trends. An abundance estimate of 56 sei whales has been made based

on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California

coast out to 300 nm (NOAA 2007d).
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FIGURE 5.C.5-3

SEI WHALE SIGHTING LOCATIONS BASED ON SHIPBOARD SURVEYS OFF

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001

Note: Dashed line represents the U.S. EZ; bold line
indicates the outer boundary of all surveys
combined.

Map Credit: Caretta 2005.
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Blue Whale

The federally-endangered blue whale (Balaenoptera musculus) is the largest known animal ever

to exist on this planet. They inhabit most oceans and seas of the world, but are rarely sighted off

of Oregon (Letter dated August 10, 2007 from D. Robert Lohn, NMFS to Lawrence Evans,

USACE regarding Finavera and OSU test buoys to be deployed off Newport, Oregon)

(Figure 5.C.5-4). Critical habitat has not been designated for the blue whale (NOAA 2007n).

The eastern north Pacific stock summers off California to feed and migrates as far south as the

Costa Rica Dome. It has been estimated that there are about 2,000 whales in this stock (Carretta

et al. 2005). They feed on krill and possibly pelagic crabs (Reeves et al. 2002).

As with most species of whales, the blue whale population was devastated by commercial

whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966. The

population size was estimated at greater than 350,000 whales prior to the commercial whaling

industry. The species has been slow to recover, however, and current world-wide population

estimates range from 8,000 to 14,000 blue whales (ACS 2004e). The most recent estimate for

the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales

(NOAA 2007d).
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FIGURE 5.C.5-4

BLUE WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA,

OREGON, AND WASHINGTON, 1991 TO 2001

Note: Dashed line represents the U.S. EEZ; thick line
indicates the outer boundary of all surveys
combined.

Source: NOAA Fisheries 2007d.
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Fin Whale

Federally-endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world

and tend to be more prominent in temperate and polar waters. For stock assessment purposes,

NMFS recognizes three populations in the U.S. Pacific waters: Alaska (Northeast Pacific),

California/Oregon/Washington, and Hawaii (NMFS 2006b). Critical habitat has not been

designated for the fin whale (NOAA 2007n). In general, fin whales are more numerous in the

coastal waters of California, Oregon, and Washington during summer and fall, with the greatest

concentrations in southern California (Figure 5.C.5-5). Though it is not clear where they move

to during winter/spring, it is unlikely they make large-scale migrations (NOAA 2007d). They

generally travel alone or in small groups but aggregations can occur in areas (ACS 2004b). They

are able to communicate over vast distances due to their powerful song.

Second only to the blue whale in size, the fin whale can reach lengths of 24 m in the northern

hemisphere and 26.8 m in the southern hemisphere and a weight of 45,360 to 63,500 kg (ACS

2004b). Females are slightly larger than males. Little is known of their reproductive behavior,

breeding, or calving areas. Sexual maturity is thought to occur between 6 and 10 years of age

and the female calving cycle is two to four years (ACS 2004b).

They feed on krill and small pelagic schooling fish and have been known to consume up to

1,800 kg of food per day (ACS 2004b; NMFS 2006b). They have been observed circling schools

of fish at high speed and then turning on their right side to consume the fish (ACS 2004b).

Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales

were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales)

was observed offshore of California (NMFS 2006b). The minimum population estimate for the

California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data

(NOAA 2007d).
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FIGURE 5.C.5-5

FIN WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA,

OREGON, AND WASHINGTON, 1991 TO 2001

Note: Dashed line represents the U.S. EEZ; thick line indicates the
outer boundary of all surveys combined.

Source: NOAA Fisheries 2007d.
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Southern Resident Killer Whale

Although not officially recognized as separate subspecies, there are three ecotypes of killer

whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007g).

While their ranges overlap, these forms represent significant morphology, ecology, behavior and

genetic differences resulting from a lack of interchange between the groups. In the U.S., resident

killer whales occur from California to Alaska and can be further subdivided into four

communities: Southern, Northern, Southern Alaska, and Western Alaska North Pacific Residents

(NOAA 2007g). The Southern Resident Killer Whale (SRKW) population, currently listed as

endangered, consists of three family groups or pods, have been documented to range off the

coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the

Queen Charlotte Islands (Figure 5.C.5-6). However, most sightings have occurred in the

summer in inland waters of Washington and British Columbia (Carretta et al. 2005). Critical

habitat for the SRKW is located only in northern Washington State at: (1) the Summer Core

Area in Haro Strait and waters around the San Juan Islands; (2) Puget Sound; and (3) the Strait of

Juan de Fuca (NOAA 2007n). No SRKW critical habitat exists in the project area.

The killer whale is the largest member of the dolphin family, with males reaching up to 9.8 m in

length and nearly 10,000 kg in weight while females may reach 8.5 m in length and 7,500 kg

weight (NOAA 2007g). Males are thought to reach sexual maturity at 5.2 to 6.4 m, have an

average life span of 30 years and maximum longevity of 50 to 60 years. Females generally reach

sexual maturity at 4.6 to 5.4 m, have an average life span of 50 years, and maximum longevity of

80 to 90 years (NOAA 2007g, NMFS 2008a). Female residents are thought to give birth every

five years for about 25 years, and then enter into a post-reproductive period. The birthing rate is

highly variable and may be affected by a recent loss of a previous calf.

The foraging behavior and prey species is known to vary between killer whale populations. In

contrast to other populations, the SRKW prey mainly on salmon and other fish from late spring

though fall (NMFS 2008a). Chinook salmon appeared to be the preferred prey, even when other

salmon species were more abundant. Little is known of their winter and early spring foraging
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FIGURE 5.C.5-6

SOUTHERN RESIDENT KILLER WHALE DISTRIBUTION

Note: Approximate April-October distribution of the SRKW stock
(shaded area) and range of sightings (dotted line).

Source: NOAA Fisheries 2007d.
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patterns. Resident killer whales may spend 50 to 67 percent of their time foraging, using

echolocation, passive listening, and well developed vision to locate and capture prey (NMFS

2008a).

From late spring through fall, the primary residence for the SRKW is in the inland waterways of

Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget

Sound). Winter and early spring movements and distribution are generally unknown (NMFS

2008a, NOAA 2007g). Pods have on occasion been observed off Washington and Vancouver

Island, as far south as southern California, and as far north as the Queen Charlotte Islands

(NWFSC 2007). Offshore movements and distribution are largely unknown. To date there have

been more than 40 confirmed coastal sightings over the last 25 years off of the outer Pacific

Ocean coast (British Columbia and Washington outer coasts, Oregon, and California). Of these,

four sightings occurred off of Oregon in April 1999, March and April 2000, and March 2006,

and 10 sightings occurred off California between 2000 and 2008 in January (four sightings),

February (two sightings), March (three sightings), and October (one sighting). The sightings that

occurred off California represent whales which would have traversed Oregon waters (NMFS

unpublished data, Pers. comm. NMFS. September 5, 2008). While SRWKs can occur

throughout their range any time of the year, sightings of pods along the outer coast are more

likely to occur between January and May (Pers. comm. NMFS. September 5, 2008). Sightings

off of Oregon and California have occurred between January and March, with one exception

(one sighting off California in October 2007) (NMFS unpublished data, Pers. comm. NMFS.

September 5, 2008).

The number of SRKWs has never been large, perhaps numbering between 100 and 200 before

1960 (NMFS 2008a). Olesiuk et al. (1990) modeled the population size of the Southern

Resident community between 1960 and 1973 and projected an increase in numbers from about

78 to 96 whales from 1960 to 1967. Capture of SRKWs for the public display industry resulted

in numbers dropping to fewer than 70 in 1971-1972. The population has gone through several

periods of decline and growth since 1975 (NMFS 2008a). Based on the 2005 stock assessment

report (Carretta et al. 2005), numbers generally increased until 1995 when 98 animals were
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counted. Numbers then declined to 83 whales in 2000. The current estimate of SRKWs (2007)

is 87 (NMFS 2008a).

Pinnipeds

Steller Sea Lion

The Steller sea lion has a distribution that is widespread, occurring from Japan to the Western

Gulf of Alaska and along the West Coast to northern California (ODFW pers. comm.

September 7, 2007). There are two DPS, the western and eastern stocks (NOAA 2007f). The

western stock occurs from the Western Gulf of Alaska west to Japan and is not observed east of

Alaska. The eastern stock, listed as federally threatened, exists along the Northern California,

Oregon, and Washington coastline north to the Eastern Gulf of Alaska (NOAA 2007f, ODFW

pers. comm. September 7, 2007). In Oregon, the Steller sea lion critical habitat is located at

Pyramid Rock on the Rogue Reef, and at Long Brown Rock and Seal Rock on the Orford Reef

(58 FR 45269; August 27, 1993). The sites extend around the entire shoreline of the islands at

mean lower-low water. Critical habitat includes an air zone that extends 3,000 feet

(0.9 kilometers) above areas historically occupied by sea lions at each major rookery in Oregon,

measured vertically from sea level. Critical habitat includes an aquatic zone that extends

3,000 feet (0.9 kilometers) seaward in state- and federally-managed waters from the baseline or

basepoint of each major rookery in Oregon (58 FR 45269; August 27, 1993). Pyramid Rock is

approximately 92 miles south of the project area; Seal Rock and Long Brown Rock are

approximately 66 miles south of project area.

Steller sea lion habitat includes marine waters as well as terrestrial rookeries (i.e., breeding

grounds) and haul-outs (i.e., resting areas). Preferred terrestrial habitat is primarily on exposed

rock shorelines associated with shallow well mixed waters, average tidal speeds and gradual

bottom slopes (NOAA 2007f), although Steller sea lions can be found on gravel or cobbles

beaches. Additional potential haul-outs include a variety of habitats, such as jetties, breakwaters,

navigational aids, floating docks, and sea ice. The primary factor influencing habitat selection is

driven by prey availability, but others include substrate, exposure, oceanographic conditions,

human disturbance, season, and prey availability (NOAA 2007f). Based on studies on California
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and Oregon populations, prey species consist of rockfish, hake, flatfish, salmon, herring, skates,

cusk eel, lamprey, squid, and octopus. They are also known to consume an occasional bird or

other marine mammal (NMFS 2007b).

The following life history description is summarized from NMFS (2007b). Steller sea lions

exhibit strong sexual dimorphism with adult males averaging 282 cm and 566 kg while adult

females average 228 cm and 263 kg. Females reach sexual maturity at 3 to 8 years of age and

may reproduce annually into their 20s. While males are sexually mature by 7 years of age, they

are territorial and generally are not able to defend a territory until they are nine to 11 years of

age. One male may breed with multiple females.

Breeding primarily occurs during June and July on rookeries situated on remote islands, rocks,

and reefs (NOAA 2007f). Females will remain with pups for one week after birth and then leave

for varying lengths of time to feed. NMFS has identified two critical rookery habitat locations

within Oregon: Rogue Reef and Orford Reef (NOAA 2007f). The Rogue Reef is approximately

91 miles from the project site and the Orford Reef is approximately 66 miles from the project

site. The total number of non-pup sea lions counted during the breeding season surveys at these

two sites has increased from 1,461 in 1977 to 4,169 in 2002 (Brown et al. 2002). These sites are

also used for haul-outs outside of the breeding season (NMFS 2008b). During the fall and winter

many Steller sea lions disperse from rookeries and increase use of haul-outs (NMFS 2008b).

Some Steller sea lion haul-outs are used year-around while others only on a seasonal basis

(NMFS 2008b). Like other pinnipeds, Steller sea lions use haul-outs for molting, resting, and

non-breeding activity (NMFS 2008b). ODFW identified Sea Lion Caves, located about 25 miles

north of the project, and Cape Arago, located about 30 miles south of the project, as two

significant haul-out sites that Steller sea lions use along the Oregon coast (Figure 5.C.5-7).

Steller sea lion abundance was characterized as variable but up to 1,000 non-pups for Sea Lion

Caves and up to 600 non-pups for Cape Arago (Pers. comm. ODFW September 7, 2007).

Outside of the peak of breeding season (mid-June), the number of Steller sea lions on individual

haul-outs can vary considerably from day to day (NMFS 2008b). While these haul-out sites are

more than 25 miles from the project area, they are within the Steller sea lion’s foraging range.
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FIGURE 5.C.5-7

LOCATIONS OF PINNIPED HAUL-OUT IN THE VICINITY OF REEDSPORT

Source: ODFW unpublished data.
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Steller sea lions can travel great distances as adults for foraging during non-breeding season, fall

through spring, but show high fidelity to their natal rookeries during July and June. Tagged

individuals have been shown to travel up to 1,100 miles from their natal grounds, but generally

remain within 300 miles (NOAA 2007f). After these sometimes long migrations, they return to

their natal rookery for pupping. A map of Steller sea lion sightings from aerial surveys

conducted from 1989 to 1990 is presented in Figure 5.C.5-8.

The eastern DPS, as a whole, has been increasing steadily at a rate of three to four percent

annually for the past 30 years (up to 2002). Population estimates for 2002 were 45,000 to 51,000

animals (NMFS 2008b). The estimated total eastern DPS population size based on 2005 pup

counts is 47,885 (NOAA 2007d). A total of 5,297 Steller sea lions was counted at the 10 Oregon

rookeries and haul-outs during the 2002 survey (NMFS 2008b). Within the eastern DPS, the

central and southern California populations have experienced severe declines since the mid-

century for reasons unknown. The current recovery plan stated the eastern DPS was stable and

recommended it be considered for delisting (NMFS 2008b).

Reptiles

While sea turtles are considered a warm temperate marine reptile, four species―leatherback 

(Dermochelys coriacea), loggerhead (Caretta caretta), green (Chelonia mydas), and olive ridley

(Lepidochelys olivacea)―have been documented in strandings along the Oregon and 

Washington Coast (Bruggeman et al. 1992). Sea turtles are rarely observed off the coast of

Oregon. During the Oregon and Washington Marine Mammal and Seabird Survey, which

occurred from 1989 to 1991, observers only documented 16 leatherback turtles: five were located

offshore of northern Oregon along the continental slope and 11 were off the coast of Washington

(Bruggeman et al. 1992). For the 10 year period from the beginning of 1997 through 2007,

26 sea turtles have been reported stranded, alive or dead in Oregon and Washington. Of these

15 were green turtles, 5 were olive Ridley turtles, 2 were loggerhead turtles, and the remaining 4

were unidentified (NMFS unpublished data).
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FIGURE 5.C.5-8

STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS

FROM 1989 AND 1990

Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992).
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Leatherback Sea Turtle

The endangered leatherback sea turtle is the most commonly observed sea turtle on the West

Coast. Sightings are still infrequent and generally are made in open water by recreational and

commercial boaters (NMFS and USFWS 1998a). Critical habitat for the leatherback sea turtle

was previously only designated in the Atlantic Ocean (NOAA 2007n); however, in December

2009, NMFS proposed designation of critical habitat in the Pacific Ocean off areas of

Washington, Oregon, and California (Figure 5.C.5-9). The project area is located at the southern

boundary of area 2 which ranges from Cape Flattery, Washington to the Umpqua River

(Winchester Bay), Oregon from mean high tide to offshore to the 2,000 meter isobaths (NMFS

2009).

Leatherbacks have the widest distribution of sea turtles, nesting on beaches in the tropics and

sub-tropics and foraging into higher-latitude sub-polar waters. They have evolved physiological

and anatomical adaptations that allow them to exploit waters far colder than any other sea turtle

species would be capable of surviving (NMFS and USFWS 2007a). Leatherback turtles

typically migrate to tropical latitudes (e.g., Mexico) to nest. Following nesting, they undergo

poorly documented feeding migrations that range over one thousand miles and stretch along the

West Coast to Alaska. During these migrations, leatherbacks feed primarily in the mid-water

column on medusa, siphonophores, and salpae (NMFS and USFWS 1998a). Little is known

about the dispersal and developmental habitats of hatchling, juvenile, and subadult leatherbacks

(NMFS and USFWS 2007a).

Observations occurring in Oregon were from commercial seining in open water pelagic areas,

miles offshore and along the continental slope (NMFS and USFWS 1998a). As stated above,

during the Oregon and Washington Marine Mammal and Seabird Survey, which occurred from

1989 to 1991, observers only documented 16 leatherback turtles: five were located offshore of

northern Oregon along the continental slope and 11 were off the coast of Washington. All

sightings were between June and September (Bruggeman et al. 1992). Aside from arrival of

females at nesting beaches, a few observations of foraging turtles, and a growing database of
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FIGURE 5.C.5-9

LEATHERBACK SEA TURTLE PROPOSED CRITICAL HABITAT

Source: NMFS 2009



Section 5 Environmental Analysis

5-162

incidental catches, offshore behavior in the Pacific remains undefined. There are very few areas

where the species is routinely encountered (NMFS and USFWS 1998a). The timing and routing

of migrations are unknown; however, migratory corridors most likely exist along the western

seaboards of the U.S. and Mexico. Sightings along the coast of California peak in August,

perhaps a reflection of adults moving southward for winter breeding (NMFS and USFWS

1998a). More recently, tuna fishermen observed a leatherback on August 25, 2007 offshore of

Garibaldi, though no other location information was provided (Salem News 2007). Tagged

leatherback turtles have been observed offshore of the Oregon coast

(http://las.pfeg.noaa.gov/TOPP/).

The greatest causes of decline and continuing primary threats to leatherbacks worldwide are

long-term harvest and incidental capture in fishing gear. Incidental capture occurs mainly in

gillnets, but may also occur in trawls, traps and pots, longlines, and dredges (NMFS and USFWS

2007a). Reports of incidental catch in the eastern north Pacific include entanglement in gillnets

off the coast of Washington, Oregon, and California (NMFS and USFWS 1998a).

Green Sea Turtle

The green sea turtle is federally listed as endangered and is rarely observed on the West Coast

(NMFS and USFWS 1998b). The sea turtle has a global distribution, but primarily resides in

warm coastal waters. Over the last century, this species has declined in most areas and stands at

only a fraction of its historical abundance (NMFS and USFWS 2007b). Little is known

regarding the limited remaining numbers of green sea turtles inhabiting the West Coast. There

are no known nesting sites on the West Coast and the primary area of observations is in marine

waters south of San Diego, California (NMFS and USFWS 1998b). There have been no recent

documented sightings of green sea turtle in or near the Oregon Coast (NMFS and USFWS

1998b). Critical habitat for the green sea turtle has only been designated in the Atlantic Ocean

(NOAA 2007n) and does not include the project area.

http://las.pfeg.noaa.gov/TOPP/
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Loggerhead Sea Turtle

Similar to the green sea turtle, the loggerhead sea turtle is federally listed as endangered and is a

rarely documented species on the West Coast. The loggerhead has a global distribution and

primarily resides in waters south of San Diego, California on the West Coast. There are no

known nesting sites on the West Coast (NMFS and USFWS 1998c). Critical habitat has not

been designated for the loggerhead sea turtle (NOAA 2007n). The majority of loggerhead

nesting occurs in the western rims of the Atlantic and Indian Oceans (NMFS and USFWS

2007c). Loggerhead turtles undergo extensive migrations to feed on mid-water column

organisms in the open ocean. Sightings of juvenile loggerhead turtles have occurred in

Washington and Alaska, but there are no documented sightings of loggerhead turtles in the

Oregon Coast (NMFS and USFWS 1998c).

(Pacific) Olive Ridley Sea Turtle

The olive ridley sea turtle is one of the smallest sea turtles and is commonly mistaken for the

loggerhead sea turtle, which it resembles (NMFS and USFWS 1998d). Historically, the now

endangered turtle was thought to be the most abundant sea turtle worldwide. Critical habitat has

not been designated for this species (NOAA 2007n). The current depleted population is well

documented because of evaluations from its massive nesting aggregations that occur in the

Central Americas (NMFS and USFWS 1998d). Nesting does not occur in the U.S.; however,

during extensive migrations, individuals have been identified as far north as southern Oregon.

Their migratory pathways vary annually, and no apparent migration corridors exist (NMFS and

USFWS 2007d). Similarly to the leatherback turtle, the olive ridley migrates in open ocean

water feeding on mid-water organisms (NMFS and USFWS 1998d). Sightings in Oregon have

occurred when commercial fishers collected individuals as bycatch in setlines.

Birds

Federally-listed threatened or endangered bird species that may occur in the project vicinity are

marbled murrelet (Brachyramphus marmoratus), western snowy plover (Charadrius
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alexandrinus nivosus), short-tailed albatross (Phoebastria albatrus), and northern spotted owl

(Strix occidentalis caurina).

Marbled Murrelet

The marbled murrelet is a small, fast-flying, long-lived seabird distributed along the Pacific coast

from Alaska to central California (Nelson et al. 2006). The majority of the population resides in

British Columbia and Alaska but low numbers of these seabirds are found in Washington,

Oregon, and California (Huff et al. 2006; Piatt et al. 2007). The marbled murrelet nests in inland

areas of old-growth forests as far as 50 miles inland from the coast. Ripple et al. (2003) found

nesting sites in Douglas County extended miles inland beyond the Umpqua River. Marbled

Murrelet critical habitat is forested lands in the Umpqua Basin and the closest habitat occurs

approximately 6 miles east of the terminus of the proposed underground transmission cable with

the Douglas Electric Cooperative transmission line. While foraging occurs within marine waters,

no designated critical habitat occurs within the project area nor is any currently being proposed

within the project area (see Figure 5.C.5-10 for critical habitat). Further, Cooper and Augenfeld

(2001) used radar to survey murrelets at 14 inland sites (each site was a ~1.5-kilometers-radius

circle) in the Elliot State Forest and observed 2 to 56 murrelet targets per morning headed into

nesting areas from the ocean. Murrelets spend most of their time in near-shore marine waters,

foraging, loafing, molting, preening, and exhibiting courtship behavior (McShane et al. 2007).

In the southern portion of their range, they generally remain near nesting areas throughout the

year (McShane et al. 2007).

Marbled murrelets forage in near-shore marine areas, primarily within 1 to 2 kilometers from

shore (USFWS 1997). Strong (1995) found that murrelet sightings off the Oregon coast declined

after a distance of a little over 0.5 miles offshore (Table 5.C.5-2). Marbled murrelets feed on

small fish such as surf smelt and sandlance, as well as invertebrates (USFWS 1997). Piatt et al.

(2007) described them as “wing-propelled pursuit divers”. Diving depth appears to vary and

may depend on where the prey species is located (McShane et al. 2007). Although murrelets are

likely capable of dives up to 47 m deep (Mathews and Burger 1998), captures in gill net sets
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FIGURE 5.C.5-10

CRITICAL AVIAN HABITAT

Data obtained from USFWS 2005c, 2007g.
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have been demonstrated a maximal depth of 27 m, with most caught between 3 and 5 m of the

surface (Carter and Erickson 1988). While foraging is an important contributor to sustaining

murrelet populations, no distinct foraging zones have been identified. Researchers at Sea

Engineering, Inc. (SEI) found that these seabirds would forage near-shore during the day and

move several kilometers offshore at night (SEI 2007).

TABLE 5.C.5-2

NUMBER OF MARBLED MURRELET BIRDS PER MILE SURVEYED BY DISTANCE
FROM SHORE NEAR NEWPORT, OREGON IN 1992

Date Time
Distance Offshore (statute miles)

<.3 mi 3 - .6 mi .6 - .9 mi .9 - 1.2 mi >1.2 mi
# of birds per mile, transects lateral to shoreline

15-Jun 1130-1230 22.2 14.7 0.0 n/a n/a
28-Jun 0840-1000 12.9 12.0 1.9 n/a n/a
28-Jun 1200-1240 7.1 8.4 0.0 n/a n/a
12-Jun 0710-1040 33.8 12.1 3.4 1. n/a
16-Jul 0730-0800 11.9 1.3 0.0 n/a n/a
1-Aug 1020-1150 14.4 20.2 6.8 5.4 1.7
7-Aug 0900-1050 3.3 2.9 0.0 n/a n/a

10-Aug 0900-1050 13.5 13.7 3.0 1.3 0.0
Average 12.3 10.3 1.9 2.5 0.8

Table adapted from Strong (1995).

Strong (2003) reported declines in numbers of marbled murrelets in Oregon in the 1990s, but

there is currently insufficient data to evaluate more recent population trends in the Washington,

Oregon, and California population (McShane et al. 2007; Miller et al. 2006). Notably,

researchers have cited the challenge of counting and estimating murrelets as the cause for the

variability with their counts (Miller et al. 2006; Piatt et al. 2007). In addition, differences in

census methodologies have impeded comparisons of survey results (Miller et al. 2006).

Murrelets do not forage or nest in large groups but instead are spread along the coast and within

old growth tree stands, thereby making counting difficult. Regardless, statistically-significant

declines have been identified in British Columbia (Piatt et al. 2007) and are suspected to occur

throughout its west coast range (McShane et al. 2007). Huff et al. (2006) estimated the current

Washington, Oregon, and California population as consisting of 22,000 birds. Of these, an

estimated 5,100 were along the Oregon coast (Miller et al 2006), with a density of 14.08 ± 2.49

murrelets/mile2 in Conservation Zone 3, Stratum 2 (i.e., the area that the proposed wave park is

located within). Based upon surveys conducted along the Oregon coast in 1992 and 1993

(Strong et al. 1995), marbled murrelets were abundant in central Oregon from Newport to Coos
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Bay but variable in numbers south of Coos Bay. As seen in Table 5.C.5-2, the highest density of

birds occurs in a narrow band close to shore (<0.3 miles), with a dramatic decrease at greater

than 0.6 miles from the shore.

Data on marbled murrelet population densities in Oregon outside the breeding season are very

limited. Following the grounding of the New Carissa and subsequent oil spill near Coos Bay in

early February 1999, a series of boat-based transect surveys of murrelets and other seabirds were

conducted on February 14 and 15, up to 25 kilometers south and 80 kilometers north of the

wreck (Strong 2000). Transect lines were run parallel to the coast at distances from 500 to

2,000 m from the shore. The mean density of marbled murrelets during these surveys (0.48

birds/square kilometers) was 0.3 to 3 percent of densities observed during breeding season

surveys (Strong 2000). The low densities observed, however, may have resulted from effects of

the oil spill and may not reflect typical winter densities in the area.

Historically, population declines of marbled murrelets populations have been attributed to loss

and degradation of nesting habitat. Adult mortalities related to gill netting activities have been

severe as well in some areas, although it is not known to have occurred in Oregon (USFWS

1997). Continuing threats to recovery primarily include disturbance to nesting areas which affect

nesting success, nest predation, and the decline in nesting habitat (old growth forest stands).

Additional threats include commercial and recreational fishing; ocean pollution, oil spills,

changes in forage species distribution and abundance, and ocean conditions (USFWS 1997;

McShane et al. 2007; SEI 2007). Although collisions with transmission lines and vehicles have

been reported for the species, no cases of murrelets colliding with structures at-sea have been

documented (McShane et al. 2007).

Western Snowy Plover (Coastal)

The western snowy plover is a small shorebird that resides along the West Coast. The plover is

strongly associated with beach habitat and dunes (Contreras 1998). Adults move along wave

breaks of sandy beaches consuming insects, crabs and small fish. Individual birds remain near

the coastline and do not make distant seaward or inland flights (USFWS 2001). Colonies of
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birds can remain in one location year around, but some migrate from Oregon and Washington to

over-winter in Baja California. Migration can occur in small groups or larger flocks of up to 300

individuals (USFWS 2001). Plovers nest between March and September in divots of on sandy

beaches.

There are eight main western snowy plover nesting sites on the Oregon coast. Five of the eight

nesting sites are located within 15 miles of the terrestrial project area; these include Sutton

Beach, Siltcoos Estuary, Oregon Dunes Overlook, Tahkenitch Estuary, and Tenmile Creek

(OPRD 2004a). The three additional Oregon nesting sites, located approximately 30 to 60 miles

south of the project area, include Coos Bay North Spit, New River Spit, and Bandon State

Natural Area.

There is considerable terrestrial habitat along the Oregon coastline that is deemed critical for

snowy plover use (USFWS 1993). Critical habit has been identified from the Siltcoos River to

Tahkenitch Creek (see Figure 5.C.5-10 above; USFWS 1993). All primary habitat for snowy

plovers is located in Coos and northern Douglas counties (Contreras 1998; Wilson-Jacobs and

Dorsey 1985). Nesting and observed individual plovers are not common in central or lower

Douglas County.

In 2004, the USFWS conducted a species review to decide whether removing the species from

federal protection was warranted. In April 2006, the service concluded that the population would

remain on the list, but noted that it had greatly improved (USFWS 2007c). The plover’s reliance

on beach and dune habitat makes it increasingly susceptible to housing and industrial

development. Continued effort towards protecting plover habitat is being applied to ensure full

population recovery.

Short-tailed Albatross

Thought to be extinct in the mid-20th century, short-tailed albatross numbers are currently

estimated to be less than 2,000 birds (USFWS 2005c). The species’ breeding grounds are

limited to Torishima Island, south of Japan, and the Senkaku Islands, northeast of Taiwan;
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although in recent years, non-breeding individuals and pairs have been observed during breeding

seasons further south on Minami-Kojima Island in the Ryukyu chain as well as on Midway

Island (USFWS 2005c). Birds spend most of their lives over the northern Pacific Ocean and the

Bering Sea. Short-tailed albatrosses typically occur 20 to 30 miles or more offshore (Pers.

comm. Thompson, in NOAA 2001), and there are fewer than 10 reported observations of the

species off the Oregon coast, with none closer than 20 miles offshore (Nehls 2003). Critical

habitat has not been designated due to the lack of specific areas in U.S. jurisdiction that would

meet the definition of critical habitat and the lack of habitat related threats (USFWS 2005a).

Northern Spotted Owl

The northern spotted owl is a large, nocturnal predatory bird that preys upon rodents, birds, and

insects. The owl’s preferred habitat is in old-growth forests from southwestern British Columbia

to Central California. The nearest critical habitat is located well inland of the proposed shore

station and underground transmission cable (Figure 5.C.5-10) (USFWS 2007i). Northern spotted

owls nest in tree cavities or existing platform nests built by other birds. In 1994, there were

2,900 known sites in Oregon with nesting pairs or individual northern spotted owls (USFWS

1995), but populations have been declining in recent years. The northern spotted owl was added

to the endangered species list on June 26, 1990. Previous studies have attributed the population

decline to habitat loss with logging and deforestation falling under particular scrutiny. Recent

evaluations, such as the 2007 draft northern spotted owl recovery plan, suggest that competition

with barred owls (Strix varia), which have recently spread in range throughout Washington,

Oregon, and northern California, is currently the greatest threat to recovery of the species

(USFWS 2007d; USFS 1999).

Fish

Southern Oregon and Northern California Coho Salmon ESU

Coho salmon are an anadromous species, with spawning adults typically migrating up natal

rivers late summer to fall, spawning in mid-winter, then dying. Spawning adults build gravel
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nests or “redds” to incubate the eggs and larvae. The egg and larval stage can last 1.5 to

4 months and juveniles may rear in their natal rivers for up to 15 months. They then migrate out

to sea as smolts the following spring. Smolt size (typically measuring 90 to 115 mm) and

outmigration timing can vary within their distribution range and interannually (Weitkamp et al.

1995).

Juvenile coho salmon rearing in rivers feed on aquatic insects, zooplankton and small fish

(Pacific States Marine Fisheries Commission [PSMFC] 1996b; Schabetsberger et al. 2003;

Olegario 2007). As young juveniles, salmon pass through the nearshore areas, where they grow

rapidly and move into the open ocean as pelagic feeders. Juvenile coho salmon in the nearshore

environment initially feed on marine invertebrates, but their diet shifts to mainly fish and some

marine invertebrates as they grow. Prey species for coho salmon in the marine environment

include herring, sardine, anchovy, sandlance, squid, smelt, groundfish and crab (PFMC 2000;

ADFG 2007). Adult coho salmon can reach up almost to 38.5 inches in length and weigh up to

31 pounds, although they usually weigh between 6 to 12 pounds (PSMFC 1996b). Coho salmon

generally remain in ocean waters over two growing seasons prior to returning to natal rivers to

spawn (Weitkamp et al. 1995, Good et al. 2005).

The federally-threatened Southern Oregon and Northern California coho (SONCC) salmon

evolutionary significant unit (ESU) consists of all naturally spawned populations of coho salmon

from Cape Blanco, Oregon (65 miles to the south of the project area) south to Punta Gorda,

California as well as from three hatcheries (70 FR 37160; June 28, 2005). Critical habitat for the

SONCC ESU is designated to include all river reaches accessible to listed coho salmon between

the Elk River in Oregon (approximately 65 miles to the south of the project) and the Matolle

River in California, inclusive (64 FR 24049; May 5, 1999). Critical habitat consists of the water,

substrate, and adjacent riparian zone of estuarine and riverine reaches (including off-channel

habitats). Accessible reaches are those within the historical range of the ESU that can still be

occupied by any life stage of coho salmon. Unlike other coho salmon runs, which migrate to

waters north of Oregon, the SONCC ESU is primarily captured in California waters (NMFS

1995). Juvenile SONCC coho salmon have been captured off the Oregon coast; forty percent of

all juvenile coho salmon captured in trawl surveys off the southern Oregon coast were
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genetically identified from coastal rivers below Cape Blanco, including the Rogue and Klamath

rivers (Brodeur et al. 2004).

The historical abundance of SONCC is estimated to range from 150,000 (NMFS 2007c) up to

500,000 adults (62 FR 24588, Good et al. 2005). SONCC have declined significantly over the

past decades with estimates of approximately 10,000 naturally produced adults. The NMFS

(2007c) described the overall ESU population status trend as unchanged since the first status

review and remains low. The list of threats and impacts for SONCC is long but primarily relate

to habitat degradation or elimination within freshwater and estuarine distribution range (NMFS

2007c). A Technical Recovery Team was formed in 2002 and since has been working to

develop the technical information needed to prepare the species recovery plan. A draft recovery

plan is expected in December 2007.

Oregon Coast Coho Salmon ESU

Oregon Coast coho (OCC) salmon ESU is federally listed as threatened and includes naturally-

spawning populations in Oregon coastal streams north of Cape Blanco to south of the Columbia

River (Good et al. 2005). This geographical area includes 11 major river systems and three

coastal lakes. Critical habitat has been proposed to include riverine and estuarine areas within 80

occupied watersheds in 13 associated subbasins, including the Umpqua River. However, critical

habitat does not extend out into the offshore waters of the project area, including the undersea

cable line, and the proposed underground transmission cable will not cross any critical habitat

streams. OCC salmon have been the focus of a considerable conservation effort by the state of

Oregon, local and private entities, and federal management partners.

The ocean migration patterns for coho salmon are not well documented (Pearcy 1992; Weitkamp

and Neely 2002), but are expected to overlap the project area. Ocean migration studies

conducted using coded-wire tags (CWTs) indicated that juvenile coho salmon released from

hatchery facilities located south of Cape Blanco were recovered as returning adults primarily in

California with some recoveries in Oregon (Weitkamp et al. 1995).
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Salmon biologists from ODFW were consulted for information on salmon migration and

distribution in the project area. They confirmed that little is known regarding coho salmon

migration and distribution in the open ocean. Coho salmon of both SONCC and OCC ESUs may

transit through the vicinity of the proposed PowerBuoy array during their ocean phase. They are

found in upwelling zones that move around based on variable temperatures and other ocean

conditions (Brodeur et al. 2004; Pers. comm. E. Schindler, ODFW, August 2007).

For more local stocks, ODFW staff thought adult coho salmon could occur in the project area

from June to August or later. Wild coho salmon return to the Umpqua River in mid-October,

while hatchery coho salmon return to the river in December (Pers. comm. E. Schindler, ODFW,

August 2007). For juveniles, seaward migration from the Umpqua River peak in the estuary

from April to May but little is known regarding distribution once they leave the estuary (J. Brick,

ODFW, pers. comm. August 2007).

In 1997, extensive survey data were available for coho salmon in the Oregon coast region.

Overall, spawning escapements declined substantially during the 20th century and were at less

than 5 percent of their abundance of the early 1900s (Good et al. 2005). Naturally produced

OCC declined to historically low levels since the 1950s with 80,000 estimated in 1996 (Good et

al. 2005). The primary historical threats or impacts to OCC salmon were attributed to habitat

loss/degradation, water diversions, harvest, hatchery production, and poor ocean conditions

(71 FR 3045; January 19, 2006). However, more recent data suggests an increase in marine

survival rates as average spawner abundance increased to 140,600 (Good et al. 2005). NMFS

has concluded that habitat protection and improvement activities along with other regulatory

programs have reduced the severity of most of these threats. On this basis, they concluded that

the OCC did not warrant listing as an endangered or threatened species and withdrew their

proposed listing as well as proposed critical habitat (71 FR 3033; January 19, 2006). However,

after further review, in 2008 NMFS listed OCC salmon as threatened and designated critical

habitat (73 FR 7816; 11 February 2008).
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Lower Columbia River Coho Salmon ESU

Originally part of a larger Lower Columbia River/Southwest Washington ESU, Lower Columbia

River (LCR) coho salmon were identified as a separate ESU and listed as threatened on June 28,

2005. The ESU includes all naturally spawned populations of coho salmon in the Columbia

River and its tributaries from the mouth up to and including the Big White Salmon and Hood

Rivers, includes the Willamette River to Willamette Falls, Oregon, plus 25 artificial propagation

programs (NOAA 2007h). Critical habitat has not yet been designated for the Lower Columbia

River coho.

Salmon declines in the LCR have been attributed to habitat degradation and loss due to extensive

hydropower development projects, urbanization, logging, and agriculture and these activities

continued to threaten recovery of the ESU. Coho salmon population levels declined drastically

in the 1980s and with near zero spawner counts in the 1990s (Suring et al. 2006). Based on the

most recent NMFS status review (Good et al. 2005), LCR coho salmon have very little natural

reproduction and the population is sustained primarily through hatchery reproduction. Possible

exceptions to this include the Clackamas and Sandy subbasins. LCR coho salmon are caught in

ocean and Columbia River fisheries and recent exploitation rates were limited to 15 to 20 percent

(NOAA 2007i).

Lower Columbia River Chinook Salmon ESU

The Lower Columbia River Chinook salmon ESU includes all naturally spawned populations of

Chinook salmon from the Columbia River and its tributaries from the mouth up to and including

the Hood and White Salmon rivers, plus 17 artificial propagation programs. The LCR Chinook

salmon was first listed as threatened under the ESA in 1999 and reaffirmed in 2005 (70 FR

37160; June 28, 2005). Critical habitat was designated in 2005 (70 FR 352630; September 5,

2005). Designated critical habitat includes much of the lower Columbia River drainages; Middle

Columbia/Hood, Lower Columbia/Sandy, Lewis, Lower Columbia/Clatskanie, Upper Cowlitz,

Cowlitz, Lower Columbia, Clackamas, and Lower Willamette subbasins as well as the lower
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Columbia River migration corridor. Critical habitat does not extend out into open ocean area and

does not include the project area.

There are generally two spawning runs based on timing. The LCR Chinook salmon stock is

dominated by fall-run spawning adults (Myers et al. 1998). Spawning adults of about three to

four years of age return to the river in late August and October with the peak spawning interval

in November. Spring-run Chinook salmon in the LCR are typically four to five years of age and

enter freshwater in March and April well in advance of spawning in August and September.

LCR Chinook salmon are primarily represented by “ocean-type” Chinook salmon. These salmon

tend to utilize estuaries and coastal areas more extensively for juvenile rearing, while “stream-

type” use offshore ocean habitat more extensively. In general, the younger (smaller) juveniles

are at the time of emigrating to the estuary, the longer they reside there (Myers et al. 1998). The

out-migration migratory behavior in ocean-type Chinook salmon juveniles is also positively

correlated with water flow.

Myers et al. (1998) described the extensive salmon tagging studies as dominated by hatchery

populations and therefore, the migratory routes of many wild fish stocks had to be inferred from

these. Furthermore, tag recoveries are obtained through commercial and sport fishery samples;

therefore, the relative intensity of each fishery may bias the interpretation of the oceanic

distribution of each stock. Additionally, oceanic distributions across years can be influenced by

changes in fishing regulations and ocean conditions (such as during an El Niño). Based on these

tagging studies, the LCR salmon stocks tend to occur off the British Columbia and Washington

coasts, with a small proportion of tags recovered from Alaska. Brodeur et al. (2004) conducted a

study of juvenile salmonids in the California Current system from central Oregon to northern

California as part of the GLOBEC program and found small numbers of Chinook salmon

believed to have originated from the Columbia River Basin. These researchers concluded that

juvenile salmon were following productive ocean upwelling currents. Based on archival tag data

for Chinook salmon monitored between near Oregon and California, the best indicator of adult

Chinook salmon habitat in the coastal ocean was the temperature range between 48 and 54°F

(Hinke et al. 2005b).
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Salmon declines in the LCR have been attributed to habitat degradation and loss due to extensive

hydropower development projects, urbanization (and the associated channelization and diking of

streams, filling and draining of wetlands, and degraded riparian habitat), logging (and associated

road construction), agriculture, pollution, as well as intensive hatchery productions (Myers et al.

1998). These activities continue to threaten recovery of the ESU. Chinook salmon are also

managed as a harvest species as well as collected incidentally in coastal and offshore fisheries.

The average total exploitation rates range from 29 to 44 percent, depending on run type (NOAA

2007i).

Upper Columbia River Spring-Run Chinook Salmon ESU

The Upper Columbia River spring-run Chinook salmon ESU includes all naturally-spawned

populations of Chinook salmon in all river reaches accessible to Chinook salmon in the

Columbia River tributaries upstream of the Rock Island Dam and downstream of Chief Joseph

Dam in Washington State excluding the Okanogan River (64 FR 14208; March 24, 1999). No

critical habitat is identified in the project area. Designated critical habitat includes the

Wenatchee River basin, Okanogan River basin, Chewack River basin, and the Columbia River

basin in northern Washington State. Critical habitat does not extend out into open ocean area

and does not include the project area (NOAA 2008).

Upper Columbia River spring-run Chinook salmon have similar life-history characteristics to

spring Chinook salmon runs originating in the Snake River system. Adults begin returning from

the ocean in the early spring, with the run into the Columbia River peaking in mid-May. Spring

Chinook salmon enter the Upper Columbia tributaries from April through July. After migration,

they hold in freshwater tributaries until spawning occurs in the late summer, peaking in mid to

late August. Juvenile spring Chinook salmon spend a year in freshwater before migrating to salt

water in the spring of their second year of life. Most Upper Columbia spring Chinook salmon

return as adults after two or three years in the ocean. Some precocious males, or jacks, return

after one winter at sea. A few other males mature sexually in freshwater without migrating to the
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sea. However, four- or five-year-old fish that have spent two to three years at sea, respectively,

dominate the run (USFWS 2007h).

Snake River Spring/Summer-Run Chinook Salmon ESU

The Snake River spring/summer-run Chinook salmon ESU includes all naturally-spawned

populations of spring/summer-run Chinook salmon in the mainstem Snake River and the

Tucannon River, Grande Ronde River, Imnaha River, and Salmon River subbasins (57 FR

23458; June 3, 1992). No critical habitat is identified in the project area. Designated critical

habitat includes areas of the Snake River fall-run Chinook salmon critical habitat and areas to the

southwest in Idaho. Drainages include the Snake River, Tucannon River, Grande Ronde River,

Wallowa River, and Salmon River. Critical habitat does not extend out into open ocean area and

does not include the project area (NOAA 2008).

NMFS classified spring- and summer-run Chinook salmon returning to the major tributaries of

the Snake River as an ESU. This ESU includes production areas characterized by spring- and

summer-timed returns, and combinations from the two adult timing patterns. Runs classified as

spring-run Chinook salmon are counted beginning in early March and ending the first week of

June; runs classified as summer-run Chinook salmon return to the Columbia River from June

through August. Returning fish hold in deep mainstem and tributary pools until late summer,

when they emigrate up into tributary areas and spawn. In general, spring-run type Chinook

salmon tend to spawn in higher elevation reaches of major Snake River tributaries in mid

through late August, and summer-run Snake River Chinook salmon spawn approximately one

month later than spring-run fish. Summer-run Chinook salmon tend to spawn lower in the Snake

River drainages, although their spawning areas often overlap with spring-run spawners (Good et

al. 2005).

Direct estimates of annual runs of historical spring/summer-run Chinook salmon to the Snake

River are not available. Returns to Snake River tributaries have declined since the late 1960s.

Increases in hatchery production over subsequent years have masked a continued decline in

native fish (Good et al. 2005).
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Snake River Fall-Run Chinoook Salmon ESU

The Snake River fall-run Chinook salmon ESU includes all naturally-spawned populations of

fall-run Chinook salmon in the mainstem Snake River below Hells Canyon Dam, and in the

Tucannon River, Grande Ronde River, Imnaha River, Salmon River, and Clearwater River

subbasins (57 FR 14653, April 22, 1992; 57 FR 23458, June 3, 1992). No critical habitat is

identified in the project area. Designated critical habitat includes much of the Snake River

drainages in southern Washington, northeast Oregon, and central Idaho. Critical habitat includes

the Tucannon River basin, Grande Ronde River basin, Imnaha River basin, and the Clearwater

River, Selway River, and Lochsa drainages. Critical habitat does not extend out into open ocean

area and does not include the project area (NOAA 2008).

Snake River fall-run Chinook salmon have been steadily declining in abundance since the early

1970s. Declines have been attributed to a loss of primary spawning and rearing areas due to

hydropower projects, decreases in naturally-produced spawners, and harvest impacts by ocean

and in-river fisheries. According the latest status update (Good et al. 2005), the 1997-2001 mean

return of natural-origin Chinook salmon exceeded 3,700. The increase was largely driven by the

2001 return—estimated to have exceeded 17,000 naturally produced spring-run Chinook salmon;

however, a large proportion of the run in 2001 was estimated to be of hatchery origin.

Green Sturgeon (Southern DPS)

The green sturgeon is an anadromous fish species with a wide distribution range along the

Pacific coast from Ensenada, Mexico to southeast Alaska, though the population is more

concentrated between northern California and Willapa Bay, Washington (PSMFC 1996a).

Based on a preliminary genetic analysis and suspected fidelity to natal rivers, the North

American green sturgeon was split into two DPS. The northern population (Northern DPS)

consists of green sturgeon populations originating from coastal watersheds northward of, and

including, the Eel River in northern California. The southern population (Southern DPS)
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consists of green sturgeon populations originating from coastal and Central Valley watersheds

south of the Eel River in California.

Critical habitat for the green sturgeon southern DPS was proposed by NMFS in September 2008

(73 FR 52084) and finalized on October 9, 2009 (74 FR 52300). Critical habitat designation

includes the coastal U.S. marine waters within 110 m depth from Monterey Bay, California

(including Monterey Bay), north to Cape Flattery, Washington, including the Strait of Juan de

Fuca, Washington, to its U.S. boundary; the Sacramento River, lower Feather River, and lower

Yuba River in California; the Sacramento-San Joaquin Delta and Suisun, San Pablo, and San

Francisco bays in California; the lower Columbia River estuary; and certain coastal bays and

estuaries in California (Humboldt Bay), Oregon (Coos Bay, Winchester Bay, and Yaquina Bay),

and Washington (Willapa Bay and Grays Harbor). In Oregon the following areas are excluded

from designation: Tillamook Bay, and the estuaries to the head of the tide in the Rogue, Siuslaw,

and Alsea rivers (74 FR 52300). Figure 5.C.5-11 shows the designated critical habitat which

encompasses the project area.

Green sturgeon are thought to have a maximum age of 60 to 70 years (NMFS 2007d). This

species reaches maturity at 15 to 19 years of age (Van Eenennaam et al. 2006) and spawn every

two to five years (Adams et al. 2002; Erickson and Webb 2007). Spawning frequency is not well

known, but the best information suggests that adult green sturgeon spawn every two to four years

(Lindley and Moser 2008; NMFS, pers. comm., cited in 70 FR 17386, April 6, 2005; Erickson

and Webb, 2007). The Sacramento River is the only area where spawning by Southern DPS

green sturgeon has been confirmed and where all life stages of the Southern DPS are supported

(NMFS 2008d). Spawning in the main stem of the Sacramento River has been documented over

240 miles (391 km) upstream, both downstream and upstream of Red Bluff Diversion Dam

(Brown 2007).
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FIGURE 5.C.5-11

GREEN STURGEON SOUTHERN DPS CRITICAL HABITAT

Source: Source: 74 FR 52300; October 9, 2009
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NMFS identified seven unoccupied areas in the Central Valley, California, which may provide

additional spawning habitat for the Southern DPS of green sturgeon and may be essential for

conservation of the species. The areas include: 1) reaches upstream of Oroville Dam on the

Feather River; 2) reaches upstream of Daguerre Dam on the Yuba River; 3) areas on the Pit

River upstream of Keswick and Shasta dams; 4) areas on the McCloud River upstream of

Keswick and Shasta dams; 5) areas on the upper Sacramento River upstream of Keswick and

Shasta dams; 6) reaches on the American River; and 7) reaches on the San Joaquin River (NMFS

2008e).

NMFS was able to determine that these seven unoccupied areas may be essential, but not that

they are essential, to the conservation of the Southern DPS at this time. Thus, these seven

unoccupied areas were not considered further for designation as critical habitat. NMFS

determined that exclusion of the lower Feather River would significantly impede the

conservation of the Southern DPS. NMFS identified the lower Feather River as an important area

for the conservation of the Southern DPS because it has been occupied consistently by the

species and most likely contains spawning habitat for the Southern DPS, potentially providing a

spawning river for the Southern DPS in addition to the Sacramento River (NMFS 2008e).

As with other sturgeon species, the green sturgeon is a large species with mature fish ranging

from 54 to 88 inches and can weigh up to 350 pounds (NMFS 2007e). Based on studies being

conducted in the Rogue River, spawning adult green sturgeon enter the river during spring

months and migrate upstream above tidal influence to spawn, remain in the river for up to six

months, and then migrate back out to sea in November and December when water temperature

drops below 10ºC and water flows increase (Erickson et al. 2002; Erickson and Webb 2007).

Juvenile green sturgeon may remain in natal rivers for one to four years and then migrate out into

the ocean where they spend most of their lives in coastal areas (NMFS 2007d).

The Southern DPS consists of green sturgeon populations originating from coastal and Central

Valley watersheds south of the Eel River in California. Documented spawning locations are

limited to a few river systems. The only confirmed Southern DPS green sturgeon spawning

population occurs in the Sacramento River system and possibly the Feather River (NMFS
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2005c). Southern DPS green sturgeon are known to make extensive migrations, generally

northward, and are often concentrated in the Columbia River estuary, Willipa Bay, and Gray’s

Harbor during late summer (70 FR 17386; April 6, 2005, Israel and May 2007).

There is limited information on green sturgeon movements, behavior, habitat preferences or

requirements out in the open ocean. Based on information from some genetic analyses, tagging

studies, and commercial fishing reports, green sturgeon are believed to make some extensive

movements from natal rivers, generally in a northerly direction (NMFS 2005c; Adams et al.

2002, Erickson and Hightower 2007; Israel and May 2007, Lindley et al. 2008). Erickson and

Hightower (2007) collected data from seven out-migrating green sturgeon tagged with pop-off

archival tags (PAT) in the Rogue River (approximately 90 miles to the south of the project area)

indicating that green sturgeon are more active at night, generally inhabited depths of 131 to 230

feet (40 to 70 m), and occasionally made rapid ascents to the surface. These fish traveled from

221 to 968 kilometers prior to the tag release. All PAT release locations were inside the 110 m

contour. Available information from off-shore commercial trawling efforts also indicate green

sturgeon remain within the 110 m depth contour line (NMFS 2005c).

Data on the population status of the Southern DPS green sturgeon is also scarce. However,

recently, ODWF has deployed arrays of acoustic telemetry receivers near Seal Rock

(approximately 50 miles north of the project area) and Siletz Reef (approximately 80 miles north

of the project area), to observe tagged green sturgeon. Seventy-five different green sturgeon

were detected by the array, some of which were Southern DPS (exact number is indeterminate)

(Lindley et al 2008) out of total approximately 350 green sturgeon that were tagged on the west

coast (Pers. comm. S. Lindley, NFMS, September 17, 2008).

Some adults and juvenile green sturgeon persist in the Sacramento River, thus NMFS concluded

the population was not in eminent risk of extinction. However, threats to the population continue

(71 FR 17757; April 7, 2006). The primary threat is attributed to the decrease in spawning

habitat to a single population in the upper Sacramento River (NMFS 2005c).
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Essential Fish Habitat

EFH is determined by identifying spatial habitat and habitat characteristics that are required for

each federally-managed fish species through a cooperative effort by NMFS, regional fishery

management councils, and federal and state agencies. For Pacific coast species, EFH is

described under four Fishery Management Plans (FMP) covering groundfish, coastal pelagic

species, highly migratory species, and Pacific salmon. In a letter dated August 3, 2007 and an

email dated August 10, 2007, NMFS identified species that have designated EFH in the project

area and these are shown in Table 5.C.5-3 (the same species were identified in a letter from

NMFS dated December 7, 2007). These species fall into four categories: groundfish, salmon,

highly migratory, and coastal pelagic species.

TABLE 5.C.5-3

SPECIES WITH DESIGNATED EFH IN THE PROJECT AREA

Species Common
Name

Species Scientific
Name

Lifestage Activity Prey

Groundfish Species
Arrowtooth
flounder

Atheresthes stomias Adults Clupeids, gadids, krill, shrimp,
Theragra chalcogramma

Atheresthes stomias Larvae Copepod eggs, copepod nauplii,
copepods

Bank rockfish Sebastes rufus Adults gelatinous plankton, krill, small
fish, tunicates

Sebastes rufus Juveniles gelatinous plankton, krill, small
fish, tunicates

Big skate Raja binoculata Adults Crustaceans, fish
Black rockfish Sebastes melanops Adults Amphipods, cephalopods, clupeids,

euphausiids, mysids, polychaetes,
salps

Blue rockfish Sebastes mystinus Adults Feeding algae, crab, juvenile fish, fish
larvae, hydroids, jellyfish, krill,
salps, tunicates

Sebastes mystinus Juveniles Feeding algae, copepods, crab, euphausiids,
juvenile fish, hydroids, krill, salps,
tunicates

Sebastes mystinus Juveniles All algae, copepods, crab, euphausiids,
juvenile fish, hydroids, krill, salps,
tunicates

Bocaccio Sebastes paucispinis Adults Feeding Juvenile rockfish, molluscs, small
fish

Sebastes paucispinis Juveniles Feeding Copepods, euphausiids
Butter sole Isopsetta isolepis Adults Amphipods, decapod crustaceans,

molluscs, polychaetes, sea stars,
shrimp
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Species Common
Name

Species Scientific
Name

Lifestage Activity Prey

Cabezon Scorpaenichthys
marmoratus

Adults Crabs, fish eggs, lobsters, molluscs,
small fish

Canary rockfish Sebastes pinniger Adults Euphausiids, fish, krill
Chilipepper Sebastes goodei Adults Clupeids, euphausiids, krill,

Merluccius productus,squids
Sebastes goodei Juveniles Copepods, euphausiids

Copper rockfish Sebastes caurinus Adults Crustaceans, fish, molluscs, shrimp
Cowcod Sebastes levis Adults Fish, octopi, squids
Curlfin sole Pleuronichthys

decurrens
Adults All Crustacean eggs, echiurid

proboscises, nudibranchs,
polychaetes

Darkblotched
rockfish

Sebastes crameri Adults Amphipods, euphausiids, octopi,
salps, small fish

English sole Parophrys vetulus Adults Amphipods, crustaceans,
cumaceans, molluscs, ophiuroids,
polychaetes

Parophrys vetulus Juveniles Amphipods, copepods, cumaceans,
molluscs, mysids, polychaetes

Flag rockfish Sebastes
rubrivinctus

Adults Crabs, fish, octopi, shrimp

Flathead sole Hippoglossoides
elassodon

Adults Clupeids, fish, molluscs, mysids,
polychaetes, shrimp

Grass rockfish Sebastes rastrelliger Adults Cephalopods, crabs, crustaceans,
fish, gastropod, shrimp

Greenstriped
rockfish

Sebastes elongatus Adults Copepods, euphausiids, shrimp,
small fish, squids, tunicates

Kelp greenling Hexagrammos
decagrammus

Adults Brittle Stars, crabs, octopi, shrimp,
small fish, snails, worms

Hexagrammos
decagrammus

Larvae Amphipods, brachyuran, copepod
nauplii, copepods, euphausiids, fish
larvae

Lingcod Ophiodon elongatus Adults Unknown Demersal fish, juvenile crab, octopi,
squid,

Ophiodon elongatus Larvae Unknown amphipods, copepod eggs, copepod
nauplii, copepods, decapod larvae,
euphausiids

Pacific cod Gadus
macrocephalus

Adults Amphipods, crabs, mysids,
sandlance, shrimp, Theragra
chalcogramma

Gadus
macrocephalus

Juveniles Amphipods, copepods, crabs,
shrimp

Gadus
macrocephalus

Larvae Copepods

Pacific hake Merluccius
productus

Juveniles Euphausiids

Merluccius
productus

Adults All Amphipods, clupeids, crabs,
Merluccius productus, rockfish,
squids

Pacific ocean perch Sebastes alutus Adults Copepods, euphausiids, mysids,
shrimp, small fish, squids

Sebastes alutus Juveniles Copepods, euphausiids,
Pacific sanddab Citharichthys

sordidus
Adults Clupeids, crab larvae, octopi, squids
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Species Common
Name

Species Scientific
Name

Lifestage Activity Prey

Petrale sole Eopsetta jordani Adults Eopsetta jordani, euphausiids,
ophiuroids, pelagic fish, shrimp

Quillback rockfish Sebastes maliger Adults Amphipods, clupeids, crabs,
euphausiids, juvenile fish, molluscs,
polychaetes, shrimp

Redstripe rockfish Sebastes proriger Adults Clupeids, juvenile fish, squid
Rex sole Glyptocephalus

zachirus
Adults Cumaceans, euphausidds, larvacea,

polychaetes
Rock sole Lepidopsetta

bilineata
Adults echinoderms, echiurans, fish,

molluscs, polychaetes, tunicates
Rosethorn rockfish Sebastes

helvomaculatus
Adults Amphipods, copepods, euphausiids

Rosy rockfish Sebastes rosaceus Adults Crabs, shrimp
Sablefish Anoplopoma fimbria Juveniles Growth to

Maturity
Amphipods, cephalopods,
copepods, demersal fish,
euphausiids, krill, small fish, squids,
tunicates

Anoplopoma fimbria Larvae Feeding Copepod eggs, copepod nauplii,
copepods

Sand sole Psettichthys
melanostictus

Adults Clupeids, crabs, fish,
molluscs,mysids, polychaetes,
shrimp

Sand sole Psettichthys
melanostictus

Juveniles Euphausiids, molluscs, mysids,
polychaetes, shrimp

Sharpchin rockfish Sebastes zacentrus Adults Amphipods, copepods, euphausiids,
shrimp, small fish

Sebastes zacentrus Juveniles Amphipods, copepods, euphausiids,
shrimp, small fish

Shortbelly rockfish Sebastes jordani Adults Copepods, euphausiids
Shortraker rockfish Sebastes borealis Adults bathylagids, cephalopods, decapod

crustaceans, fish, molluscs,
myctophids, mysids, shrimp

Shortspine
thornyhead

Sebastolobus
alascanus

Adults Amphipods, copepods, crabs, fish,
polychaetes, Sebastolobus
alascanus, Sebastolobus altivelis,
shrimp

Soupfin shark Galeorhinus galeus Juveniles Growth to
Maturity

Fish, invertebrates

Galeorhinus galeus Adults Fish, invertebrates
Spiny dogfish Squalus acanthias Adults All Invertebrates, pelagic fish

Squalus acanthias Adults Feeding Invertebrates, pelagic fish
Splitnose rockfish Sebastes diploproa Juveniles Amphipods, cladocerans, copepods
Spotted ratfish Hydrolagus colliei Adults algae, amphipods, annelids, brittle

stars, fish, Hydrolagus collei,
molluscs, nudibranchs,
opisthobranchs, ostracods, small
crustacea, squid

Hydrolagus colliei Juveniles algae, amphipods, annelids, brittle
stars, fish, Hydrolagus collei,
molluscs, nudibranchs,
opisthobranchs, ostracods, small
crustacea, squid
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Species Common
Name

Species Scientific
Name

Lifestage Activity Prey

Starry flounder Platichthys stellatus Adults Crabs, fish juveniles, molluscs,
polychaetes

Platichthys stellatus Juveniles Amphipods, copepods, polychaetes
Stripetail rockfish Sebastes saxicola Adults Copepods, euphausiids

Sebastes saxicola Juveniles Copepods
Tiger rockfish Sebastes

nigrocinctus
Adults Amphipods, clupeids, crabs,

juvenile fish, juvenile rockfish,
shrimp

Vermilion rockfish Sebastes miniatus Adults Clupeids, juvenile rockfish, krill,
octopi, squid

Widow rockfish Sebastes entomelas Adults Amphipods, copepods, euphausiids,
Merluccius productus, salps,
shrimp, squids

Sebastes entomelas Juveniles Copepod eggs, copepods,
euphausiid eggs

Yelloweye rockfish Sebastes ruberrimus Adults Clupeids, cottids, crabs, gadids,
juvenile rockfish, sea urchin,
shrimp, snails

Yellowtail rockfish Sebastes flavidus Adults Clupeids, euphausiids, krill,
Merluccius productus, mysids,
salps, squids, tunicates

Pacific Salmon
Coho Salmon Oncorhynchus

kisutch
Chinook Salmon Oncorhynchus

tshawytscha
Highly Migratory Species

Common Thresher Alopias vulpinus
Bigeye Thresher
Shark

Alopias
superciliosos

Coastal Pelagic Species
Pacific Sardine Sardinops sagax
Pacific (Chub)
Mackerel

Scomber japonicus

Northern Anchovy Engraulis mordax
Jack Mackerel Trachurus

symmetricus
California Market
Squid

Loligo opalescens

Source: NMFS letter dated August 3, 2007 and email dated August 10, 2007.

The following is an overview summarizing EFH for the four fish groupings.

Pacific Groundfish

Pacific groundfish represent a large number of species that are residents along the West Coast.

More specifically, the Oregon Coast provides habitat from nearshore to deep-water areas for
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groundfish. Habitat usage ranges and varies by species and lifestage. In 1998, the PFMC

reviewed 82 groundfish species and made over 400 EFH identifications (PFMC 2005). This led

to a new EFH boundary that included, “…all waters from the mean higher high water line, and

the upriver extent of saltwater intrusion in river mouths, along the coasts of Washington, Oregon,

and California seaward to the boundary of the U.S. Exclusive Economic Zone” (PFMC 2005).

As indicated in Table 5.C.5-3, NMFS has identified 50 species of groundfish having EFH in the

project area.

Since this boundary was very broad and encompassing, the commission applied additional effort

to narrowly define highly important habitat by species and lifestage. Habitat Areas of Particular

Concern (HAPC) include both discrete areas of interest (areas that are of special interest due to

their unique geological and ecological characteristics) and specific habitat types. Specific habitat

types include estuaries, canopy kelp, seagrass, and rocky reefs. All available information within

the proposed action area indicates there are no HAPCs in the area. Further, there are no

designated areas of interest.

Pacific Salmon

Specific habitat range or EFH for Chinook salmon and coho salmon vary by water temperature

and currents (PFMC 2000). The marine environment is vast and has not been sampled

extensively in many ocean areas. Thus the salmon EFH in the marine environment can only be

defined generally. Both Chinook salmon and coho salmon may occur in the project vicinity.

The geographic extent of essential marine habitat for both salmon extends from north of Point

Conception, California northward to marine areas off Alaska and out to the EEZ boundary

(Figures 5.C.5-12 and 5.C.5-13).
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FIGURE 5.C.5-12

MAP DEPICTING THE MARINE RANGE OF CHINOOK SALMON IN RELATION TO

THE EEZ BOUNDARY

Map extracted from the PFMC 2000.
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FIGURE 5.C.5-13

MAP DEPICTING THE MARINE RANGE OF COHO SALMON IN RELATION TO

THE EEZ BOUNDARY

Map extracted from the PFMC 2000.
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During the ocean life history phase of development, salmon utilize both littoral and pelagic

habitat (PFMC 2000). Some juvenile Chinook salmon use nearshore littoral habitat, then move

to deeper water as they mature; however research has shown no significant preference towards

littoral habitat by juveniles (PFMC 2000). Coho and sub-adult Chinook salmon are primarily

found in pelagic waters feeding on zooplankton, schooling fish and squid (PFMC 2000).

Generally, salmonids will concentrate near shelf habitat where food resources and appropriate

water temperature can be found (PFMC 2000). The salmon distribution map figures show that

the Oregon Coast represents only a small portion of the total habitat, which is primarily located

off the coast of Canada and Alaska. The end result is that the project area is not identified as

critical habitat, but is generally assigned as EFH (Table 5.C.5-3). Based upon these salmonid

life histories and range, salmon can be present in the project vicinity; however, reliance upon the

project area for feeding or long-term residence was not identified.

Highly Migratory Species

Highly migratory species represent a grouping of fish species that travel on a global scale and

can be found in both the Exclusive Economic Zone [EEZ] region (generally 200 nautical miles

from shore) and the high seas (PFMC 2003). For pelagic fish along the Oregon Coast, EFH for

the common thresher shark (Alopias vulpinus) and bigeye thresher shark (Alopias superciliosus)

occur in the project area (Table 5.C.5-3).

Highly migratory species generally share similar life histories involving reproduction,

development and migration within pelagic waters (PFMC 2003). This trait means that it is less

common for highly migratory species to reside in nearshore waters.

Coastal Pelagic Species

As shown in Table 5.C.5-3, coastal pelagic species occurring in offshore waters along the

Oregon Coast include five species: northern anchovy (Engraulis mordax), Pacific sardine

(Sardinosp sagax), Pacific mackerel (Scomber japonicus), jack mackerel (Trachurus
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symmetricus), and California market squid (Loligo opalescens) (PFMC 2003). The geographic

range of these species varies widely over time in response to the temperature of the mixed upper

layer of the ocean (PFMC 2003). Species range in water temperature between 50°F to 78°F

(PFMC 2003). The longitudinal geographic boundary of EFH is defined to be all marine and

estuarine waters from the shoreline along the coast of Oregon offshore to the limits of the EEZ

boundary line and above the thermocline where sea surface temperatures range between 50°F to

78°F. Sardine and mackerels are seasonally more abundant in the Oregon to Alaska region

during the summer and warm water years (e.g., El Niño) in comparison to the winter and cold

water years (PFMC 2003). Further, the desirable sea surface temperatures and habitat

boundaries extend farther north during the summer than during the winter. Variation in

temperature and usable habitat vary from year to year, but seasonally is most pronounced during

the summer months (PFMC 2003).

b. Environmental Effects

Below, potential environmental effects to 1) federally-listed species and 2) EFH are discussed as

follows:

■ Cetaceans;

■ Pinnipeds;

■ Reptiles;

■ Birds;

■ Fish; and

■ Essential Fish Habitat.

Cetaceans

There is the potential that over the 35-year license term, whales listed under the ESA may

occasionally swim through the project area, may not be able to detect the project mooring system

and underwater transmission cables running from the bottom of the PowerBuoys to the seabed,

and may subsequently collide or become entangled with the mooring or transmission cables.
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To address these concerns, OPT has proposed a Cetacean Study Plan, which is discussed in

Section 5.C.3, Marine Life, and detailed in Appendix C. If results of the phased post-

deployment monitoring indicate that whales are colliding or becoming entangled with the

mooring system, OPT will work with the marine mammal experts and the Aquatic Species

Subgroup to identify, deploy, and monitor the effectiveness of appropriate mitigative measures

(e.g., acoustic deterrence systems). OPT proposes the phased Cetacean Study occur within the

framework of an adaptive management plan (study plan provided in Appendix C) to provide for

the most efficient understanding of how whales interact with the project and to allow for

flexibility in modifying methods or operations as needed to mitigate concerns raised in the

findings of different phases of the study.

The Aquatic Species Subgroup has also indicated a concern regarding the noise and vibration

produced by the project and the potential effects to marine life, primarily marine mammals. The

subgroup identified the need to quantify frequencies and sound pressure levels.

Our Analysis

The types of potential project effects to ESA-listed whales are expected to be the same as those

for whales that are not ESA-listed whales, which are discussed in detail in Section 5.C.3. OPT

therefore, does not repeat this analysis here. Of the ESA-listed whales, project construction,

maintenance, and operation may adversely affect the southern resident killer whale and the

humpback whale over the proposed term of the project. The OSU Marine Mammal Institute gets

only 6 to 10 calls per year about killer whales that are visible from shore and several attempts by

other investigators to mount studies dependent upon regular observations of killer whales off of

Oregon have been unsuccessful (Pers. comm. Bruce Mate, Director of the OSU Marine Mammal

Institute, December 20, 2007). As mentioned above, the number of SRKWs has never been

large, perhaps numbering between 100 and 200 before 1960 (NMFS 2008a). Based on the 2005

stock assessment report (Carretta et al. 2005), numbers generally increased until 1995 when 98

animals were counted. Numbers then declined to 83 whales in 2000. The current estimate of

SRKWs (2007) is 87 (NMFS 2008a). Despite the very small numbers of SRKWs and the fact
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that they occur mainly within the inland waters of Washington State and southern British

Columbia (Carretta et al. 2005), sightings off of Oregon, as discussed above support the

possibility of this species passing through the project area.

Humpbacks, the next most abundant large whale after gray whales off this area of Oregon, are

considerably less abundant (in good years) and highly variable year to year based on local ocean

conditions than gray whales (Pers. Comm. Bruce Mate, Director of the OSU Marine Mammal

Institute, December 20, 2007). While humpback whales come closer to the shore than other

federally listed large whales, they appear more common most years beyond 3 miles from shore

(Pers. comm. Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007).

Humpback whales are occasionally seen near the mouth of the Umpqua River. As the Umpqua

River mouth is approximately 6 miles southeast of the project area, it appears likely that a

humpback whale could swim through the project area.

OPT does not expect project construction, maintenance, and operation to affect the blue whale,

fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters

(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005) than those found within the project

vicinity. However, NMFS stated that potential effects to blue whales and fin whales should be

evaluated because the project is sufficiently long in duration that there is potential for occurrence

in the project vicinity. While acknowledging that these two species primarily occur offshore,

NMFS notes that in Oregon, fin whales have been sighted relatively close to shore and that in a

recent study, four blue whales clustered in a five-mile area of water off Coos Bay, Oregon (Pers.

comm. NMFS, September 5, 2008).

As discussed in Section 5.C.3, Marine Life, the risk of whale entanglement in the project

mooring system is unlikely to very unlikely due to the nature of the mooring design and

PowerBuoy spacing (Celikkol 1999; Carretta et al. 2007; Wursig and Gailey 2002). By way of

example, the NOAA-funded open ocean aquaculture facility located 6 miles off the New

Hampshire mainland (Figure 5.C.3-8) was installed in 1997, has a mooring system similar to the

one proposed at the Reedsport Project, has a similar footprint (30-acres), and is in similar depths.

Endangered right, fin, and humpback whales occur in the project area (Atlantic Marine
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Aquaculture Center 2008). Celikkol (1999) analyzed the risk of entanglement and concluded

that “the chance of whale entanglement should be considered unlikely to very unlikely” due to

the absence of structures known to cause entanglements such as slack lines and netting.

Following deployment of the project in 1997, monitoring of whales and sea turtles in the project

vicinity occurred. Fin and humpback whales were observed in the project vicinity, but not in the

project area. In 2006 researchers reported “…no incidents related to marine mammals or turtles

have occurred at the OOA field site and no impacts have occurred since the beginning of

aquaculture activities in 1997” (Atlantic Marine Aquaculture Center 2008).

The power/fiber optic cables descending from the PowerBuoys to the seabed have a smaller

diameter than the mooring lines (2.8 inches versus 5 to 6 inches). This is still a substantial cable

and considering the relative rigidity of the armored power/fiber optic cable, OPT believes that it

is unlikely that these cables will form loops or twist around a passing animal. However,

evaluating the effects of a PowerBuoy on whales in any credible way is at present difficult due to

the absence of previous experience with such technology at this scale and the relatively poor

understanding of cetacean behavior. OPT therefore believes that the proposed whale research

program, within an adaptive management framework, will provide for a methodical and flexible

approach to understand how whales interact with the wave park. Study results will allow for

identification of whether whales are swimming around the array, and if needed, a framework for

providing appropriate mitigation.

Also, as discussed in Section 5.C.3, Marine Life, regarding potential project effects to cetaceans,

noise from project construction and maintenance is expected to represent only temporary and

minor effects, and noise from project operation, is expected to represent negligible effects. OPT

proposes to seek an Incidental Harassment Authorization from NMFS for construction and

operation of the project in the event that unanticipated effects to marine mammals occur.

Pinnipeds

In the Declaration of Cooperation and subsequent meetings, the Aquatic Species Subgroup has

raised the issue of pinnipeds using the PowerBuoy floats as haul-outs and identified the need to
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further define options to prevent pinnipeds from resting on the float and to evaluate their

effectiveness. The project vicinity was not identified as common or critical habitat for Steller sea

lion; however, there is a possibility that the floats of the PowerBuoy system may present an

opportunity for Steller sea lions to haul-out during foraging. Pinniped use of the PowerBuoys is

undesired as it will be detrimental for resource management reasons, a risk to maintenance

workers that will occasionally require access to the PowerBuoys, and for power production.

NMFS has also indicated that guidance for OPT staff approaching the array if a Steller sea lion is

hauled out on the float should be included in the Operations and Maintenance Plan and

Emergency Response and Recovery Plan (Pers. comm., Bridgette Lohrman, NMFS, April 2,

2008). OPT has this included language in its Operations and Maintenance Plan (Appendix B)

and Emergency Response and Recovery Plan (Appendix I)28.

Our Analysis

As discussed in Section 5.C.3, Marine Life, ODFW pinniped biologists noted that Steller sea

lions, as well as California sea lions, are more likely to be foraging and traveling 2 to 3 miles

offshore than the more abundant harbor seals and that sea lions are far more likely to use the

PowerBuoys as haul-out sites (ODFW pers. comm. September 7, 2007). OPT plans to coat the

float surface with UHMWPE, which will make the surface very slippery. Through subsequent

monitoring outlined in the Pinniped Study (Appendix C), OPT will evaluate whether the surface

coating in combination with the rocking nature of the float caused by waves will keep pinnipeds

from hauling out on the floats. If treatments are unsuccessful for keeping pinnipeds from hauling

out on the floats, OPT may, in consultation with the subgroup, install fencing around the

perimeter of the float. OPT believes by making design adjustments to the top of the float,

28 Monitoring or maintenance activities by OPT at least 100 yards from the PowerBuoy are within the current
NMFS guidelines. If pinnipeds do not leave the PowerBuoy upon approach up to 100 yards, and the pinnipeds
are non-ESA listed species (i.e., California sea lions), OPT can proceed to deter the said marine mammal from
project works so long as such measures do not result in the death or serious injury of a marine mammal (Section
101.(a)(4)(A) of the Marine Mammal Protection Act). If pinnipeds are Steller sea lions (listed under the ESA),
OPT will not pursue any directed take, including intentional harassment, and will remain at least 100 yards from
the PowerBuoy so long as the ESA-listed species is present (Pers. comm., Bridgette Lohrmann, NMFS, January
14, 2008). If OPT needs to perform emergency maintenance that requires immediate attention regardless of
pinniped presence, OPT staff will conduct such activities in compliance with the conditions of its Incidental
Harassment/Incidental Take Statement; following which the project’s Response Coordinator will provide an
account of the activity to the appropriate staff at NMFS.
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pinnipeds can be prevented from hauling out on the PowerBuoy and that there will be no related

project effects to Steller sea lions associated with the project, and its phased approach to

evaluating appropriate methods for keeping pinnipeds off the float is reasonable. More detailed

analysis of potential effects to pinnipeds is presented in Section 5.C.3, and the proposed Pinniped

Study Plan is provided in Appendix C. OPT proposes to seek an Incidental Harassment

Authorization from NMFS for construction and operation of the project in the event that

unanticipated effects to marine mammals occur. In the interim period that the proposed methods

are being tested, OPT’s measures directing staff as to what is allowable in approaching the

PowerBuoys if a Steller sea lion is hauled out on a float (as outlined in the Operations and

Maintenance Plan and Emergency Response and Recovery Plan) will ensure compliance with the

ESA and MMPA.

Reptiles

Previous NMFS studies have found there is only a minimal possibility of turtles drowning in or

around offshore marine aquaculture facilities with taught moorings (Nash et al. 2005) and the

PowerBuoy array will be similar in its configuration. Sea turtles are considered a warm

temperate marine reptile, and are rarely found off of Oregon (Bruggeman et al. 1992).

Consequently, the likelihood of sea turtles being in the project area is thought to be low. This

sentiment was reinforced during an Oregon Solutions meeting on February 6, 2007, in which

NMFS staff noted that turtles do not seem to be an issue in the project area. In consultation

associated with the Finavera and OSU test buoys off of Newport, Oregon (letter dated

August 10, 2007 from D. Robert Lohn, NMFS to Lawrence Evans, USACE), NMFS concluded

that green, olive ridley, and loggerhead sea turtles are unlikely to occur offshore of Oregon and

were not expected to be in the Newport project area. However, NMFS noted (Pers. comm.,

NMFS, September 5, 2008) that this assessment for the Newport projects was based on a

proposed action with a length of two years, and that because the Reedsport Project license term

would be considerably longer (35 years) it is more likely that sea turtles may occur at the project

site over the term of the project license.
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NMFS stated (Pers. comm., NMFS, September 5, 2008) that the potential for sea turtle

entanglement in derelict fishing gear was of concern, if it was found to accumulate on the

PowerBuoy system. It is unknown at this time to what degree the prevalence of lost or derelict

gear is in the vicinity of the project and the potential for the array to collect this derelict fishing

gear.

As discussed above in Section 5.C.3.b, OPT staff will look for derelict fishing gear visible from

the surface during the monthly preventative maintenance/site inspection visits and will conduct

more comprehensive searches for derelict fishing gear during annual inspections. OPT will

conduct the underwater inspections in accordance with the O&M schedules above and the Study

Plans in the Settlement Agreement. This will allow OPT to monitor the degree to which fishing

gear gets caught on project moorings, if at all, and will provide insight into establishing the

proper frequency of subsequent underwater inspections. This frequency is planned to be

determined in consultation with the Aquatics Resources and Water Quality Committee29 within

the framework of the proposed AMP. OPT proposes to work with the crabbing industry after

issuance of the FERC License to identify ways to minimize the potential for loss of gear.

Summaries of OPT’s monitoring of derelict fishing gear will be reported to the Aquatics and

Water Quality Implementation Committee on an annual basis at a minimum. In the event that

findings indicate derelict fishing gear is found on the project array, OPT will remove derelict

fishing gear by any practicable means as soon as possible after it is detected consistent with

personnel safety. Specific procedures and approaches are subject to future discussions with the

Aquatics and Water Quality Implementation Committee.

Recently, NMFS has proposed critical habitat designation for leatherback sea turtles that

includes the project area (Figure 5.C.5-9). NMFS identified two primary constituent elements

(PCEs) that were essential for the conservation of leatherbacks in marine waters of the U.S. west

29 The Implementation Committees are charged with overseeing OPT’s implementation of resource studies and
issues and participating in the associated adaptive management framework. Specifically, the Aquatics
Resources and Water Quality Committee will analyze monitoring and study results on aquatic resources to
determine whether results are properly characterized and whether any screening criteria have been met. The
Aquatics Resources and Water Quality Committee may also discuss information contained in a Quarterly
Update or Annual Report or new information obtained from other sources that is relevant to the project’s
potential effects on aquatic resources. The Aquatic Implementation Committee is composed of members from
OPT, NMFS, USFWS, USFS, ODFW, OPRD, OWRD, ODEQ, DLCD, Oregon Shore Conservation Coalition,
Surfrider, and SOORC.
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coast: 1) occurrence of prey species of sufficient condition, distribution, diversity, and

abundance to support individual as well as population growth, reproduction, and development;

and 2) migratory pathway conditions to allow for safe and timely passage and access

to/from/within high use foraging areas (NMFS 2009). The proposed listing identified eight

groups of activities that may have the potential to affect the two PCEs: pollution from point

sources, runoff from agricultural pesticide use, oil spills, power plants, aquaculture, desalination

plants, tidal energy or wave energy projects, and LNG projects (NMFS 2009).

Based on discussions with the Aquatics Species Subgroup, the exposure of leatherback sea

turtles is expected to be higher than that for other sea turtle species but still low. The Declaration

of Cooperation also states that the signing organizations believed that there will likely be no

impact from the project on these species. OPT believes that proposed project will not negatively

affect the identified PCEs. While the greatest densities of a primary prey species, brown sea

nettle (C. fuscescens), occur north of Cape Blanco, Oregon and in shallow inner shelf waters

(Suchman and Brodeur 2005), OPT believes that based on the project’s scale, it will not effect

leatherback prey species condition, distribution, diversity, and abundance. OPT believes that the

derelict fishing gear is the only threat to migratory pathway conditions. With the aforementioned

program to monitor for and remove derelict fishing gear that may catch on project components,

combined with the fact that, except for very rare occasions, sea turtles are not expected in the

project area. OPT concludes that project effects will be minimal for sea turtles.

Birds

The Aquatic Species Subgroup identified potential effects to ESA-listed birds that may result

from operation of the Reedsport Project as an area of concern. The USFWS is concerned ESA-

listed birds may collide with above-water portions of the PowerBuoys. Bird collision risk may

be enhanced during nighttime and inclement weather. This topic was discussed for non-ESA-

listed bird species in greater detail in Section 5.C.3, Marine Life.

The USFWS recommends the applicant determine the occurrence and timing of use of federally-

listed birds in the project area and determine if the project results in injury or mortality to the



Section 5 Environmental Analysis

5-198

birds. To address the concerns of the USFWS and other members of the Aquatic Species

Subgroup regarding potential project effects on ESA-listed birds, OPT developed an Offshore

Avian Use Study Plan (Appendix C).

Our Analysis

The USFWS has noted that migratory and resident seabirds are habituated to flying through

unobstructed habitats, when away from nesting and roost areas. Because the OPT PowerBuoys

rise 29.5 feet above the water surface, the project may result in bird injury or mortality via

collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts,

USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional

Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978;

Wiese et al. 2001; USFWS 2005b).

Project operation is not expected to affect the short-tailed albatross, which typically occurs 20 to

30 miles or more offshore (Thompson, pers. comm. in NOAA 2001), and have not been

observed within 20 miles of the Oregon coast (Nehls 2003). Below, is an evaluation of the

potential for project construction, maintenance, and operation to affect the western snowy plover,

northern spotted owl, and marbled murrelet.

The western snowy plover is expected to use beach and nearshore habitat in the project area;

however, the nearest designated critical habitat for plovers is located on beach/dune habitat about

1 mile north of the location of the transmission cable (Figure 5.C.5-10). Terrestrial project

effects to the plover are expected to be minimal as the transmission cable will travel underground

in an existing effluent pipe and will not disturb beach/dune habitat. Western snowy plovers are

not expected to fly over the PowerBuoy array area.

As discussed in Section 5.C.1, Geology and Soils, stakeholders have raised the concern that

because PowerBuoys extract and absorb power from passing waves, the project could affect

shoreline erosion and accretion. The Aquatic Species Subgroup has expressed concerns about

the potential impacts of the project to the physical environments and ecosystems (e.g., affect



Section 5 Environmental Analysis

5-199

currents and erosion/accretion at the beach). Erosion along beaches could affect habitat that

could be used by western snowy plovers for nesting. Depending on the size and other

characteristics of the array (e.g., porosity), an array of PowerBuoys could cause changes in wave

height and direction in its lee, at length scales similar to the spacing between the devices (about

330 feet). These variations could persist shoreward to the outer edge of the surf zone and could

be a significant driver of nearshore currents, potentially resulting in changes to the stability and

configuration of the beach (i.e., erosion or accretion). To help address stakeholder concerns,

OPT proposes to conduct a Wave, Current, and Sediment Transport Study (Appendix C).

The northern spotted owl’s preferred habitat is in old-growth forests, and the nearest critical

habitat is located well inland of the proposed shore station and underground transmission cable

(Figure 5.C.5-10). The terrestrial portion of the project does not include old-growth forest; the

underground transmission cable runs along the existing effluent pipe easement and within an

existing roadway. Consequently, the underground transmission cable does not present a threat to

habitat that is expected to be used by northern spotted owls, and the project construction and

operation is not expected to affect this species.

Marbled murrelet critical habitat is located in forested lands along the eastern portion of the

Umpqua Basin extending inland (eastward) approximately 16 miles (61 FR 26256; October 1,

1992). Because marbled murrelet nesting habitat is also largely limited to old-growth forest, no

potential nesting habitat is impacted by the project; however, murrelets may fly over terrestrial

portions of the project during transit between foraging and nesting areas. Murrelets typically fly

higher, above canopy height, further from nesting locations; although they have also been

observed at lower altitudes while crossing ridgelines or following waterways or roads (Evans et

al. 2003). While foraging occurs within marine waters, no designated critical habitat occurs

within the project area nor is any currently being proposed within the project area (71 FR 52828;

September 12, 2006). The majority of marbled murrelets generally do not forage further than

approximately 1.25 miles offshore during the breeding season (Strong et al. 1995; USFWS

1997); however, subgroup members have indicated that they believe murrelets may forage within

the PowerBuoy array area. Their presence in the array vicinity may be greater at night as

researchers at SEI found that marbled murrelets would forage near-shore during the day and
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move further offshore, up to several kilometers, at night (SEI 2007). In addition, while data on

the distribution of murrelets during the majority of the non-breeding season are limited, there are

some indications that birds may forage further from shore during winter (Nelson 1997, 2003b).

Because murrelets typically fly within a few meters of the surface when at sea, murrelets may be

at risk of colliding with the PowerBuoys during poor visibility conditions

USFWS and USACE agreed during informal Section 7 consultation that deployment of a single

OPT PowerBuoy in the project action area “may affect, but is not likely to adversely affect”

marbled murrelets, the federally-listed species that is likely to occur in the project action area

(letter dated November 24, 2008 from Paul Henson, USFWS to Colonel Steven R. Miles,

USACE). Rationale for the finding was based upon a probable non-adverse effect of

displacement during buoy installation and maintenance, an adequate plan to prevent and limit

detrimental effects of accidental fluid spills, and the low probability of individuals colliding with

a single buoy structure placed within the specific array location.

The potential for marbled murrelets to collide with the PowerBuoys is considered very low,

except possibly during periods of obscured visibility. To address the concerns regarding

potential project effects on low-flying seabirds and migrating water birds, including ESA-listed

birds, OPT developed an Offshore Avian Use Study Plan (Appendix C). The Offshore Avian

Use Study will consist of a series of studies to collect the field data necessary to assess the

collision-related effects of this proposed wave park on birds and will follow an adaptive course

of action. The study includes the following components: (1) studies of avian presence and flight

behaviors to collect information on use of the PowerBuoy array by the bird community as a

whole; (2) risk-assessment modeling to estimate the annual fatality of seabirds at the array; and

(3) studies of behavioral-avoidance/collision rates to collect information on avian avoidance

behavior and fatality at the array. OPT expects that the proposed study will determine whether

collisions with the PowerBuoys of seabirds, including marbled murrelets, occur. Results of risk-

assessment models or post-deployment fatality studies will be reviewed by the Adaptive

Management Team, which may determine that additional studies are unnecessary; that additional

monitoring is warranted; or that measures should be taken to reduce collision/fatality risk at

PowerBuoys. Thus, if it is determined that marbled murrelets collide with or are at significant
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risk of colliding with PowerBuoys, OPT proposes to work on appropriate mitigation methods

with the Aquatics Resources and Water Quality Committee at that time.

Along the terrestrial portion of the project, disturbance of ESA-listed birds is expected to be

unlikely during construction of the underground transmission cable and shore station, periodic

site visits, and maintenance.

Fish

Members of the Aquatic Species Subgroup are concerned that ESA-listed salmon may be

attracted to the structure and/or the increased prey availability resulting from the presence of the

project, and that they may in turn be predated on by pinnipeds, seabirds, or other fish that also

are attracted to the project area for the same reasons. The Subgroup has also indicated concern

that EMF emitted by the project may affect migration of ESA-listed salmon. To address these

concerns, as part of the proposed Fish and Invertebrates Study, OPT will look at the issue of

increased predation on ESA-listed Pacific salmon, and through the EMF study OPT will look to

evaluate the potential for project-generated EMF to affect salmon migration.

Our Analysis

ESA-listed Pacific salmon—SONCC, OCC, LCR coho, LCR Chinook, UCR Chinook, Snake

River spring/summer-run Chinook, and Snake River Fall-Run Chinook salmon stocks—are

expected to occur in the project area. From six months to six years, rearing ocean salmonids

rapidly grow as they feed on schools of small pelagic fish and invertebrates (OSU 2006).

Generally, Pacific salmon oceanic movement is based on following available food resources.

Hinke et al. (2005a) found that Pacific salmon habitat use varied based upon changes to food

resources by season. Therefore, unless there is a preponderance of available prey, OPT does not

expect that salmon would be attracted to and congregate within the project vicinity.

While the proposed project will be placed within a project area of 0.5-mile-by-0.5-mile

(160 acres, 0.65 square kilometers), the actual footprint of the constructed array is expected to be

only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres
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(0.12 square kilometers) (Figure 1-1). OPT believes that a project of this small size and design is

unlikely to provide a significant enough amount of artificial structure/habitat to support

aggregations of salmon prey species such as herring, sardine, anchovy, sandlance, squid, smelt,

groundfish, and crab.

OPT believes that the proposed preventative measures to eliminate pinniped haul-out (discussed

in Section 5.C.3, Marine Life) will be adequate to prevent significant attraction of pinnipeds to

the project area. The number of pinnipeds in the project area will be monitored over time to

confirm this. From results of the fish sampling associated with the Fish and Invertebrates Study,

OPT will seek to evaluate whether salmon or their potential prey and potential salmon-predating

fish populations increase over time following deployment of the project.

As mentioned above in the discussion of green sturgeon in the Affected Environment section

(Section 5.C.5.a), very little is known of the marine ecology of the southern DPS green sturgeon,

although available information indicates that these fish make extensive long-shore migrations in

coastal waters (Moyle 2002; NOAA 2005). On-going and proposed studies involving acoustic

tagging methods are likely to offer additional information about how sturgeon use nearshore

habitats. ODWF has deployed arrays of acoustic telemetry receivers deployed near Seal Rock,

which is approximately 50 miles north of the project area, and Siletz Reef, which is

approximately 80 miles north of the project area to observe tagged green sturgeon. Seventy five

different green sturgeon were detected by the array, some of which were Southern DPS, though

the exact number was indeterminate (Lindley et al 2008) out of total approximately 350 green

sturgeon that were tagged on the west coast (Pers comm. S. Lindley, NFMS, September 17,

2008).

After deployment of the PowerBuoy array, OPT will deploy two hydrophone receivers (VEMCO

VR2W). The receivers will be fastened to the array within safe SCUBA range (<50 m) for three

years. Receivers will be retrieved as appropriate but not more than two times per year for data

recovery and maintenance. If tagged sturgeon are detected, then evidence supports that these

fish will on occasion encounter the project. These data, coupled with tag and release dates and

detection data from other receiver arrays located along the West Coast will provide researchers



Section 5 Environmental Analysis

5-203

with information that can be used to inform survivorship, migration corridors, travel rates and

limited habitat use by green sturgeon.

The EMF Study will allow for the collection of necessary information to evaluate the magnetic B

fields generated by the project and to confirm whether the corresponding electric E fields are

negligible (as is anticipated based on available literature). Comparison of the recorded EMF

levels to known thresholds for sensitive species will allow for a determination of potential

effects, if any, of EMF emitted by the project (discussed further in Section 5.C.3, Marine Life;

see Appendix C for the Fish and Invertebrates Study Plan and EMF Study Plan).

Essential Fish Habitat

The Aquatic Species Subgroup identified the need to assess the effects of installation and

operation of the Reedsport Project on the EFH. This project area contains EFH for a number of

fish species, as indicated in Table 5.C.5-3. Potential effects to the marine community may

include changes in the marine community, changes to predator/prey interactions, EMF,

underwater noise/vibration, and direct effects to the benthic community. As described above and

in Section 5.C.3, with regard to these issues, OPT anticipates negligible effects of the project to

fish and the local marine community.

The proposed project will consist of approximately 16 concrete block anchors approximately

32.8 feet in diameter and 24.6 feet high (10 meters in diameter and 7.5 meters high), representing

a total footprint on the seabed of 0.31 acres (13,760 square feet), synthetic mooring lines, and the

10 PowerBuoys. The footprint of the anchors represents an impact to the 0.31 acres of seabed

habitat. The 0.5-mile-by-0.5-mile (160 acres, 0.65 square kilometers) project area represents the

area within which the 10-PowerBuoy array would be deployed. The actual footprint of the

constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by

400 meters) or approximately 30 acres (0.12 square kilometers). As documented during the

Marine Geophysical Survey conducted in September 2007, the seabed in the project area is

homogenous, consisting of fine sand. This habitat is very prevalent offshore of Oregon and the

small project footprint is not expected to significantly effect EFH.
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c. Unavoidable Adverse Impacts

Potential unavoidable adverse impacts of the project on threatened and endangered species and

essential fish habitat will be similar to those identified in the corresponding subsection of

Section 5.C.3, Marine Life.

d. Cumulative Effects

Potential cumulative effects of the project on threatened and endangered species and essential

fish habitat will be similar to those identified in the corresponding subsection of Section 5.C.3,

Marine Life. A number of wave energy projects may cumulatively affect sediment transport

along the shore, possibly resulting in erosion along beaches used by western snowy plovers for

nesting.

6. Recreation, Ocean Use, and Land Use

a. Affected Environment

The marine portion of the project will be located in the Pacific Ocean approximately 2.5 nautical

miles off the coast of Douglas County, Oregon. The project boundary will encompass an area of

0.25 square miles (800 by 800 meters) where the water depth is approximately 165 to 225 feet

(50 to 69 meters). However, the actual footprint of the constructed array is expected to be only

about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres

(0.12 square kilometers). The PowerBuoy array will be deployed in the northwest corner of the

project area where depths range from approximately 204 to 225 feet (62 to 69 meters).

The project will include an approximately 2.8-statute-mile-long subsea transmission cable and an

approximately 3-mile-long terrestrial underground transmission cable (Figure 5.C.6-1). The

subsea cable will be buried to a minimum depth of 3 to 6 feet from the PowerBuoys to the outfall

of an effluent discharge pipe located at a water depth of 35 feet about 0.5 statute miles from

shore. The subsea cable will then be run through the effluent pipe beneath the intertidal zone,
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the beach and the sand dunes, to the demarcation point, located at the turn-around at the end of

Sparrow Park Road immediately inland of the sand dunes. At the demarcation point, the subsea

transmission cable will exit the effluent pipe, transition from a double-armored subsea cable to

an underground cable within a buried vault, re-enter the effluent pipe, and continue underground

within the effluent pipe to the interconnection point with Douglas Electric Cooperative. The

underground transmission cable continues underground within the effluent pipe for 3 miles

before reaching the shore station. The shore station will measure 100 square feet to 200 square

feet (comparable to the size of a typical residential garage) and will be located in close proximity

to the grid interconnection at the existing Douglas Electric Cooperative transmission cable

(Figure 5.C.6-1).

Major land and water uses in the area include recreation, commercial fishing, forestry, and

transportation/commerce (e.g., Port of Umpqua).

Below, we discuss recreation, ocean and land use of the project area as follows:

■ Recreation Use:

− Coastal Recreation

− Marine Recreation

− Inland Recreation

− Current and Future Recreation Needs

■ Commercial Fishing and Navigation



Section 5 Environmental Analysis

5-206

FIGURE 5.C.6-1

RECREATION SITES IN THE PROJECT VICINITY



Section 5 Environmental Analysis

5-207

Recreation Use

Coastal Recreation

Natural resources, scenic views, and diverse recreational opportunities make Oregon’s shore a

nationally -known destination for tourists and recreationists. Over six million beach visits to the

coastal regions occur annually, 70 percent of which are by Oregon residents. For 2007 OPRD

estimated approximate day use visitation for all coastal state parks to be 22,309,582 people

(OPRD 2008 unpublished data). The state has designated Oregon’s ocean shore for recreational

use and resource management by state law (OPRD 2005). The tourism industry plays an integral

role in the Reedsport-area economy.

In Oregon, the public owns the beach up to the ordinary high tide line and the public has a

perpetual easement to use the dry sand beach up to the statutory vegetation line or the line of

established upland shore vegetation, whichever is more inland. The Oregon Beach Bill

guarantees the public unobstructed use of dry sand beaches, even those that are privately owned.

OPRD is charged with management and permitting decisions for activities and improvements on

the ocean shore, as specified in Oregon’s Beach Laws (ORS 390.605 390.770). The “State

Recreation Area” is described as the area of land or water, or a combination of, that is under the

jurisdiction of OPRD that is used by the public for recreational purposes. The “Ocean Shore"

means the land lying between the extreme low tide of the Pacific Ocean and the statutory

vegetation line (ORS 390.770) or the line of established upland shore vegetation, whichever is

farther inland. The Oregon Division of State lands (ODSL) shares jurisdiction over beaches in

managing the beds and banks of state waters and is responsible for managing the seabed within

3 nautical miles (ODLCD 2001).

The proposed project area is at the approximate midpoint of the Oregon Dunes National

Recreation Area, which extends 53 miles from Florence to Coos Bay and is the dominant

recreational site in the project vicinity. The Oregon Dunes National Recreation Area is part of

the Siuslaw National Forest, administered by the National Forest Service, which is part of the

U.S. Department of Agriculture.
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The aquatic portion of the project would be located on state submerged lands. The proposed

project transmission cable would make landfall near the Oregon Dunes National Recreation

Area, passing within an existing effluent pipe located under the sand dunes.

North of the Umpqua River, the Oregon Dunes National Recreation Area consists of about

23 miles of continuous undeveloped, natural beach with no adjacent settlements and a few small

access sites and campgrounds (OPRD 2005). During a recreation use study conducted June 29 to

September 3, 200130 along the southern portion of the Central Coast, which includes the beaches

from Newport to Reedsport, 520 people were surveyed about the recreation activities they

pursued along the coast’s beaches (Shelby and Tokarczyk 2002). The primary recreation

activities that survey participants reported are presented in Table 5.C.6-1. People visiting the

portion of the coast where the project occurs, engage in a variety of activities, with walking,

enjoying the scenery, and picnicking representing the main activities, and exercising, camping,

flying kites, walking dogs, swimming, and building bonfires also being popular activities.

TABLE 5.C.6-1

TOP BEACH RECREATION ACTIVITIES PURSUED IN THE SOUTHERN PORTION

(NEWPORT TO REEDSPORT) OF THE CENTRAL COAST (N=520)
Activity* Percent Prime Activity Percent
Walking 89 Walking 29
Scenic 72 Picnicking 21

Picnicking 59 Scenic 9
Exercise 35 Camping 6
Camping 34 ATV 5

Kites 34 Kites 5
Dogs 26 Dogs 4
Other 26 Exercise 4

Swimming 25 Beachcomb 4
Fires 17 Sandplay 3

Driftwood 11 Swimming 2
Birding 9 Fishing 2

ATV 8 Fires 1
Fishing 8 Surfing 1

Beachcomb 7 Boogie Board 1

*Survey participants frequently indicated that they engaged in more than one activity.
Source: Shelby and Tokarczyk 2002.

The 2008-2012 Oregon Statewide Comprehensive Outdoor Recreation Plan (SCORP) includes a

series of studies designed to provide outdoor recreation managers and planners across Oregon

30 Sampling included all weekend days, holidays, and all but one day during the week.
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with usable knowledge in order to proactively address key statewide demographic and social

changes affecting recreation in Oregon. Information was collected via a statewide survey of

“Boomers” (Oregon residents born between 1946 and 1964) and “Pre-Boomers” (Oregon

residents born between 1926 and 1945). For Oregonians between the ages of 42 and 80 as well

as Oregonians with disabilities, ocean beach activity was the fifth most popular outdoor

recreation activity in terms of percent participation31. However, when sorted in terms of average

number of days engaged in the activity, ocean beach activity did not show up as a top activity

(10 top activities listed) (OPRD 2008).

In its evaluations of recreational use, the OPRD divides the Oregon coast into three distinct

regions: the North Coast, the Central Coast, and the South Coast. The Reedsport Project occurs

at the southern end of the Central Coast region. The Central Coast experiences fewer visitations

than the North Coast and more than the South Coast. The Central Coast draws visitors primarily

from the central to south Willamette Valley, as well as a moderate number of Washington state

residents and residents of the Central Coast. Main population centers from which this area draws

visitors include Eugene/Springfield, Corvallis, and Salem (OPRD 2005). The estimated

populations of these areas are presented in Table 5.C.6-2.

TABLE 5.C.6-2

ESTIMATED 2006 POPULATION OF MAJOR METROPOLITAN AREAS IN

PROJECT VICINITY

Metropolitan Area Estimated 2006 Population
Eugene/Springfield 388,000
Corvallis 79,000
Salem 385,000

Source: U.S. Census 2006.

The Central Coast provides more opportunities to find seclusion than along the North Coast,

particularly in the Oregon Dunes National Recreation Area, south of the project area (OPRD

2005). Public access to Douglas County beaches is provided at 10 locations along the coast

(OPRD 2004b). An analysis of the beach segments that are specific to the proposed project area

is discussed below. Due to the coastal location of Reedsport, a number of public boat ramps are

available for use (Table 5.C.6-3).

31 The top four activities were walking, picnicking, sightseeing, and visiting historic sites, respectively.
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TABLE 5.C.6-3

PUBLIC BOAT RAMPS IN REEDSPORT

Ramp Name and Location Amenities
Rainbow Plaza Boat Ramp
Riverfront Way

Picnic Table, River View, Docks, Fish Cleaning, Restrooms

Riverfront Ramp
Riverfront Way near Railroad Trestle

Boat Ramp Only

Bolon Island
Highway 101, turn at Smith River Road

Boat Ramp Only

Gardiner Ramp
Across from Pitt Street

Boat Ramp Only

Salmon Harbor West Basin
Near Ork Rock Park

Boat Launch $5.00 ($4.00 for seniors), Fish Cleaning

Salmon Harbor East Basin
Near Coast Guard

Boat Launch $5.00 ($4.00 for seniors), Fish Cleaning

Source: Bradley et al. 2007.

The Central Coast provides a number of camping opportunities. There are 10 USFS and Oregon

Dunes National Recreation Area campgrounds in the Central Coast region (OPRD 2005) with

three coastal state parks in the greater project area. The Umpqua River Lighthouse State Park is

located on the south side of the mouth of the Umpqua River, about 6.5 miles to the southeast of

the proposed PowerBuoy array and is home to one of only five operating lighthouses remaining

on the Oregon Coast (Reedsport/Winchester Bay Chamber of Commerce 2007). For 2007,

OPRD estimated approximate day use visitation at Umpqua Lighthouse State Park of 357,902

people and approximate overnight visitation of 29,868 people (OPRD 2008 unpublished data).

Honeyman State Park is located about 17 miles north of Reedsport in Lane County. Tugman

State Park is located about 8 miles south of Reedsport (OPRD 2004b).

The Douglas County Parks Department offers recreation vehicle (RV) and tent camping at

Windy Cove Campground, located next to Salmon Harbor. Next to Honeyman State Park,

Salmon Harbor Marina provides the most campsites in the area. Private businesses also provide

recreation opportunities and services in the Reedsport/Winchester Bay area, with at least 11

campgrounds and several all terrain vehicle (ATV) rental businesses (OPRD 2004b).

OPRD (2005) conducted specific-use information for the adjacent beach segments that

correspond to the project area, Tahkenitch Creek to Three Mile Creek (to the north of the
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proposed underground transmission cable), which intersects Sparrow Park Road (the access road

to the project), and Three Mile Creek to the Umpqua River mouth (to the south of the proposed

underground transmission cable).

■ Tahkenitch Creek to Three Mile Creek - Tahkenitch Creek to Three Mile Creek is

3.9 miles of sandy beach (OPRD 2005). OPRD (2005) describes this area as follows:

Between the parking lots in the Siltcoos River mouth area (located about 5.5 miles
north of Tahkenitch Creek, just to the north of the Douglas/Lane County
boundary) and the county road end access via Sparrow Creek Road (corresponds
to the proposed project cable route), there is an access gap of about 8.5 miles.
Most of this stretch of beach is closed to all public driving, except for the lower
2.5 miles just north of Sparrow Creek Road. In the non-vehicular area
recreationists must hike between 0.5 and 1.0 miles from campgrounds or
trailheads on Highway 101. This area is, as a result, very secluded and has high
habitat values. Providing additional access at the beach in this area would greatly
change the setting there, as well as the habitat values.

On the southern 2.5 miles of beach, the setting is still quite secluded due to the
challenging access via four wheel drive. This is an area where only those who
know the terrain and how to handle changing conditions venture. Use
concentrates at a moderate level on peak weekends within half a mile of the end
of Sparrow Creek Road. This is an area that recreationists drive to for camping on
the beach, reportedly to enjoy the low key setting and get away from the crowds.
Providing additional public access in this area would preclude that kind of
experience.

This area is undeveloped, which OPRD defines as scattered residential and minor

recreation. The Sparrow Park Road (also referred to as Sparrow Creek Road) provides

access to the beach in the vicinity of Three Mile Creek for emergency vehicles and people

with disabilities (OPRD 2005).

Recreation use along this segment of beach, based on a 2005 ORPD survey, is summarized

in Table 5.C.6-4. During the observation period along this beach, 18 percent of people

observed were relaxing/swimming, 25 percent were walking/running, and 10 percent were

in vehicles. Surfing is not common along this beach, as surfing typically occurs near

jetties, points, and headlands as these areas create optimal surfing wave conditions (OPRD

2005). Winchester Bay, located on the south side of the mouth of the Umpqua River, is
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the premier surf spot in the project vicinity (Recreation/Public Safety Meeting, February 5,

2007). Surf fishing, horse riding, and beach camping were also observed on this beach

(OPRD 2005). This beach is considered uncrowded (ranked 1 on a scale to 5 for

crowding), with an average peak of 34 people observed on a weekend day and users

generally being dispersed (Shelby and Tokarczyk 2002; OPRD 2005) (Table 5.C.6-5).

TABLE 5.C.6-4

COASTAL RECREATION USE IN PROJECT AREA
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% % % Y/N Y/N Y/N Y/N Y/N Y/N % %
Tahkenitch Ck. to Three Mile Ck. 18 25 1.5 Y N N N Y Y 10 3
Three Mile Ck. to Umpqua River 20 22 0 Y N Y N Y Y 0 5

Source: OPRD 2005.

TABLE 5.C.6-5

BEACH USE LEVELS

Beach

Avg. No.
People/mi.
Weekend

Day

Avg. No.
People/mi.
Weekday

Avg. No.
People

Weekend Day

Avg. No.
People

Weekday

Percent
Reporting Some

Crowding

Tahkenitch Ck. to Three Mile Ck. 11 2 34 7 9
Three Mile Ck. to Umpqua River 2 1 8 7 30

Source: Shelby and Tokarczyk 2002.

Two USFS campgrounds (Tahkenitch Landing and Tahkenitch) are located near

Tahkenitch Lake in the vicinity of Tahkenitch Creek, by Route 101 inland of the northern

part of the beach. There are a number of hiking trails in this area, many of which lead to

the shore (Table 5.C.6-6, Figure 5.C.6-1):
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TABLE 5.C.6-6

HIKING TRAILS IN THE PROJECT AREA - TAHKENITCH CREEK TO THREE

MILE CREEK

Trail
Length

(mi)
Elevation Change from Sea Level

(ft)
Access

Oregon Dunes Overlook (1334) 1 500 m.p. 201, Hwy 101
Tahkenitch Creek Loop (1334) 2.5 1,000 m.p. 201, Hwy 101
Tahkenitch Creek Trail (1336) 3.5 800 m.p. 202, Hwy 101
Tahkenitch Dunes (1353) 2 500 m.p. 204, Hwy 101
Threemile Lake (1338) 3 800 m.p. 204, Hwy 101
Threemile South (1356) 1 NA Sparrow Park Rd.

Source: USFS 2007.

The 360-mile Oregon Coast Trail spans the length of the state’s coast with about 270 miles

of beach and/or overland trail and about 90 miles along Route 101 and other roads

(Johnston 2003). The Oregon Coast Trail runs along the beach from Tahkenitch Creek to

Sparrow Park Road (adjacent to Three Mile Creek). The Coast Trail follows Sparrow Park

Road east to Route 101, crossing the Umpqua River in Reedsport, and rejoins the coast

near Umpqua Light State Park.

■ Three Mile Creek to Umpqua River - The beach extending from Three Mile Creek to the

Umpqua River is 5.2 miles of sandy beach and includes portions of the Oregon Dunes

National Recreation Area and privately-owned land. This area is undeveloped, though

portions of it are zoned to allow development. Recreation use along this beach is

summarized in Table 5.C.6-4. Along this beach, 20 percent of people observed were

relaxing/swimming and 22 percent were walking/running. People surfing or in vehicles

were not observed along this beach. Surf fishing, clamming, horse riding, and beach

camping were also observed on this beach (OPRD 2005). The beach is considered

uncrowded, with an average peak of eight people observed on a weekend day and users

generally being dispersed (Shelby and Tokarczyk 2002; OPRD 2005) (Table 5.C.6-5).

To the south of the project is a sand spit that forms the north bank of the mouth of the
Umpqua River. Much of the 5-mile-long spit is part of the Oregon Dunes National
Recreation Area. The only access is from the north end at Sparrow Park Road. Motorized
vehicular access is prohibited and access can also occur only by hiking from trailheads and
campgrounds located a couple miles away or more inland (OPRD 2005). The spit provides
extremely remote beach camping and OPRD consequently considers this area to be
“...arguably the most remote and inaccessible stretch of beach on the Oregon coast. ... (it
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is) relatively rare and valuable for protecting and enhancing natural resource values and
providing remote recreational settings” (OPRD 2005). Consequently, the OPRD indicated
that additional access to this area was not preferable. A management objective of OPRD
for this area is to acquire private land, when possible, and develop a primitive campground
in the Sparrow Park Road area (OPRD 2005).

Oregon typically defines shorelands boundaries as 50 feet landward from the shoreline. The

boundary may be less if there is a road within 50 feet of the shoreline or greater if important

resources, such as significant habitats, riparian vegetation, or public access points, are present.

Restriction in shoreland zones include: for significant habitats, development that affects

wetlands is restricted; for riparian vegetation, removal of vegetation is restricted to help buffer

coastal waters from development; and for public access, lands having coastal access may not be

sold unless some public access or potential for access across the property is maintained (ODLCD

2001).

Marine Recreation

Marine recreational uses of the project area include sport fishing, recreational boating, and whale

watching. The most popular fish in the region include halibut, seaperch, a variety of bottomfish

(Umpqua Post 2007), Chinook salmon, and coho salmon. Winchester Bay and Salmon Harbor,

both located at the mouth of the Umpqua River, support a recreational fishing industry that is

important to the local economy (EPRI 2004a). Salmon Harbor has one of the largest and most

modern recreational facilities on the Oregon Coast, with 900 moorage slips, 300 RV camping

sites, 27 land leases, and two boat launch stations (Reedsport/Winchester Bay Chamber of

Commerce 2007). In 2003, four registered sportfishing outfitters and four charter vessels

operated out of Reedsport. In the same year, Winchester Bay had only one outfitter guide but

five charter vessels. In 2000, three license vendors in Reedsport sold 2,059 sportfishing licenses,

with a total value of $34,526, while no licenses were sold in Winchester Bay during that same

year (NOAA 2007j).

Fishing seasons and quotas off the Oregon shore vary longitudinally and latitudinally and by

species and fishing methods. As prescribed by the ODFW Sportfishing Regulations, for the

middle portion of the coast (between Cape Falcon to the north and Humbug Mountain to the
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south of the project area), Chinook salmon season, for which there is a bag limit of two salmon

per day, is from March 15 to October 31. There is a selective coho salmon fishery season from

June 17 through either July 31 or a quota of 20,000 fish, whichever is earlier. If the quota is not

reached by the end of July, the fishery season reopens for the first week of September. All

retained coho salmon must be hatchery-released, as indicated by the presence of a healed adipose

fin-clip. As shown in Figure 5.C.6-2, ocean recreational salmon catch and effort, as measured by

angler trips, for the Coos Bay catch area, which includes the project area, have fluctuated due to

stock declines and fishery management restrictions. According to ODFW (2007d), Oregon’s

ocean recreational salmon fishery was limited to Chinook salmon from 1994 to 1998, when the

selective hatchery coho salmon fishery was implemented. Salmon catch and effort peaked in

1976, when 538,400 angler trips yielded a catch of 79,300 Chinook salmon and 501,300 coho

salmon, suggesting that the number of angler trips is directly related to salmon quotas and season

lengths (ODFW 2007d).

FIGURE 5.C.6-2

OCEAN RECREATIONAL SALMON CATCH AND EFFORT FOR THE COOS BAY

CATCH AREA (1986 - 2006)
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The nearshore (i.e., inside the 40-fathom line) Pacific halibut season is from May 31 through

either the established quota of 20,345 pounds of halibut or October 31, whichever is earlier. For

all other groundfish, including rockfish and lingcod, the fishery is generally open year-round but

is subject to in-season changes due to harvest limits. There are also seasonal closures for some

crab species (ODFW 2006b). Recreational Dungeness harvest occurs primarily in nearshore

areas and bays.

The general vicinity of the project area supports a robust local sport fishery, concentrated in the

summer months. While groundfish represent the largest portion of the total catch, the salmon

fishery appears to be the most economically important (Davis and Radtke 2005).

In the project area, whale watching occurs from the Umpqua Lighthouse north to Sea Lion

Caves. OPRD conducts organized recreational whale watching at the Umpqua Lighthouse

throughout the year. The 67-foot-tall historic lighthouse, part of the Umpqua State Park and

managed by Douglas County, is one of the 28 whale watching sites organized by the OPRD

Whale Watching Center along the Oregon Coast. The primary identified species by visitors is

the gray whale. Attendance for whale watching at the Umpqua Lighthouse site has ranged from

200 to almost 800 people per week (Table 5.C.6-7). This station receives moderately low use

compared to other locations such as Depoe Bay, which can receive over 6,000 people a week

(OPRD 2007). The southern whale migration starts in December and peaks the first week of

January. The northern migration starts in late February and continues through June (Bradley et

al. 2007). From 2005 to 2007, visitors have seen from 0 to 257 whales per week at the Umpqua

Lighthouse (OPRD 2007) (Table 5.C.6-7).

TABLE 5.C.6-7

WEEKLY SUMMARIES OF GRAY WHALES OBSERVED

FROM THE UMPQUA LIGHTHOUSE

Week Number of Whales Number of Visitors
March 24 - 31, 2007 257 634
December 26, 2006 - January 1, 2007 22 353
March 21 - April 1, 2006 153 783
December 26, 2005 - January 2, 2006 0 260
March 19 - 26, 2005 46 523
December 26, 2004 - January 2, 2005 61 456

Source: OPRD 2007.
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Inland Recreation

The terrestrial portion of the transmission cable occurs in an uninhabited area. The underground

cable will run approximately 3 miles within an existing effluent pipeline before reaching the grid

connection at a Douglas Electric Cooperative transmission line. The terrestrial portion of the

transmission cable crosses lands owned by a variety of entities including the USFS (Oregon

Dunes National Recreation Area), Douglas County, International Paper, and private land owners.

Primary uses of the area would be wood harvesting and the effluent pipe (including easement

and access road) along which the transmission cable will run.

The Oregon Dunes National Recreation Area is part of the Siuslaw National Forest, which

includes over 630,000 acres of diverse ecosystems extending from Tillamook to Coos Bay along

the Oregon coast. The Siuslaw National Forest extends east to the Willamette Valley and west to

the Pacific Ocean. It is one of only two national forests in the continental U.S. that borders the

ocean (USFS 2007). The proposed project area does not include a state-protected river segment

or any areas designated as or being considered for inclusion in the National Wild and Scenic

Rivers System. The proposed project area does not include any lands under study for inclusion

in the National Trails System or designated as or under study for inclusion as a Wilderness Area.

In addition to fishing and other types of recreation use along the coast in the project area

discussed above, there are a variety of additional outdoor recreation opportunities in the greater

Reedsport area (NOAA 2007c; Reedsport/Winchester Bay Chamber of Commerce 2007):

■ Umpqua Discovery Center - educational and art exhibits highlighting the heritage of the

area;

■ DuneFest - five-day event that draws thousands of ATV enthusiasts to Winchester Bay;

■ Dean Creek Elk Viewing Area - 1,000-acre reserve of protected timber and pastureland

managed by the Bureau of Land Management;

■ Tsalila Festival - celebration of Native American culture in coordination with the Tribes

(Umpqua Post 2007);
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■ Ocean Festival - annual event that draws thousands of visitors each year and includes

activities such as USCG rescue demonstrations and a Seafood BBQ (Umpqua Post 2007);

■ Dune Musher’s Mail Run - the world’s longest organized, non-competitive, dry-land run

for dog teams during which teams with up to 12 dogs cover a distance of 75 miles (from

North Bend to Florence) in two days crossing roads, trails, beaches, and sand dunes (The

Oregon Dune Mushers Mail Run 2007); and

■ Riverfront Rhythms Summer Concert Series - weekly free summer concert series held

at the Umpqua Discovery Center (Umpqua Post 2007).

Current and Future Recreation Needs

The ocean shore is one of the most popular camping destinations in Oregon and OPRD has

identified a growing demand for beach-related camping that exceeds peak supply, particularly

for moderate amenity camps in natural settings. OPRD operates 14 campgrounds that have easy

access to beaches along the state’s coast. Most ocean-shore state-park campgrounds are at

capacity during summer weekends and many are full during summer weekdays. Other entities,

both public and private, operate campgrounds close to the beach and experience similar high-use

levels (OPRD 2005).

In their 2005 Ocean Shore Management Plan, the OPRD (2005) included the following

recommendations for recreation in the general vicinity of the project, from Tahkenitch Creek to

Three Mile Creek (north of the proposed underground transmission cable):

■ USFS-Dunes National Recreation Area/Oregon Parks and Recreation Department -

Implement management actions for South Tahkenitch snowy plover management area

according to Habitat Conservation Plan (located north of the cable landfall [Jones & Stokes

2007]).

■ Lane County/Dunes National Recreation Area - Maintain Three Mile Creek access

(Sparrow Park Road) for emergency vehicles. This access provides motorized access for

persons with disabilities.
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Also in the 2005 Ocean Shore Management Plan, the OPRD (2005) included the following

recommendations for recreation for the portion of the ocean shore from Three Mile Creek to the

Umpqua River (south of the proposed underground transmission cable):

■ Lane County/Dunes National Recreation Area - Maintain Three Mile Creek access for

emergency vehicles. This access provides motorized access for persons with disabilities.

■ USFS-Dunes National Recreation Area/Oregon Parks and Recreation Department -

Implement management actions for Umpqua River North Jetty snowy plover management

area according to Habitat Conservation Plan (located to the south of the cable landfall

[Jones & Stokes 2007]).

■ USFS National Recreation Area or Douglas County - Acquire privately-owned land on

Umpqua spit, when offered for sale for improved resource management and low-intensity

recreation.

■ Douglas County or USFS - Dunes National Recreation Area or Oregon Parks and

Recreation Department - Acquire private land, when offered for sale, and develop a

primitive campground in the Sparrow Park Road area.

In the 2003-2007 SCORP, OPRD (2003) assessed statewide and regional information on outdoor

recreation activities. The project area is in SCORP Region 4, which encompasses Curry and

Coos counties and the coastal portion of Douglas County. In terms of recreational activities that

occur in the project area, OPRD (2003) identified the following trends that occurred between

1987 and 2002:

■ ATV riding increased by 144.6 percent.

■ Beach activities (freshwater and saltwater) increased by 38.5 percent.

■ Nature and wildlife observation activities increased by 74.8 percent.

■ RV and trailer camping increased by 130.8 percent.

■ Car camping with tents decreased by 4.5 percent.

■ Day hiking decreased by 45.4 percent.

The SCORP identified key recreation issues for Region 4 included funding for:
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■ Major rehabilitation of existing outdoor recreation facilities (high priority);

■ Park improvements on historic properties (high priority); and

■ Preservation/acquisition of coastal access and viewsheds, with an emphasis on coastal

properties that have public beach access or natural settings (high priority).

The current SCORP (2008-2012) previously discussed above, does not specify any comparable

information (OPRD 2008).

Commercial Fishing and Navigation

The project vicinity is used by a variety of boats including recreation, charter, and crabbing

vessels. Navigation traffic is more concentrated south of the project area, near the mouth of the

Umpqua River. The Port of Umpqua is a shallow-draft port and a navigable channel is

maintained from the Umpqua River mouth upstream to Reedsport, which is located at river

mile 11 (Port of Umpqua 2007). Regular dredging maintains depths of between 22 and 26 feet

from the river’s mouth to Reedsport; dredging has been occurring for over 83 years with dredged

material dumped in the ocean outside the river mouth (USACE 2007). The Port of Umpqua

maintains a number of port facilities in the Reedsport area, including a dock and a small

industrial park. The dock, which is located in Winchester Bay, is also managed by the Port of

Umpqua and supports a small but vital commercial fishing fleet (NOAA 2007j; Port of Umpqua

2007). East Basin, located on the east side of the Umpqua River, 2.3 miles upstream of the river

mouth, also has port facilities. While Winchester Bay and Salmon Harbor, both located at the

mouth of the river, support primarily a recreational fishing industry, they also house some

commercial vessels (EPRI 2004b). Salmon Harbor has one of the largest and most modern

recreational facilities on the Oregon Coast, with 900 moorage slips, 300 RV camping sites, 27

land leases, and two boat launch stations (Reedsport/Winchester Bay Chamber of Commerce

2007). Five fish buyers purchase salmon, tuna, crab and groundfish from the boats that moor in

Salmon Harbor (Port of Umpqua 2007).
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In 2000, there were 19 commercial fishing vessels that participated in west coast fisheries owned

by Reedsport residents, though there were no landings delivered to Reedsport. These vessels

participated in the following fisheries: nine in the Oregon crab fishery, 11 in the Washington

salmon fishery, one in the California salmon fishery, and one in the Oregon shrimp fishery

(NOAA 2007j).

In 2000, there were 17 commercial fishing vessels owned by Winchester Bay residents that

participated in west coast fisheries. These vessels contributed to the following fisheries: seven in

the Oregon crab fishery, 14 in the Washington salmon fishery, and two in the California salmon

fishery. Winchester Bay also has two fish processors, and in 2000, 57 commercial fishing

vessels delivered landings to Winchester Bay with offloaded catch characterized as coastal

pelagic species, crab, groundfish, highly migratory species, salmon, shellfish, shrimp, as well as

“other species” (NOAA 2007j).

Salmon trolling typically occurs at depths greater than 300 feet (November 12, 2007

Crabbing/Fishing Subgroup meeting). The decline of the ocean commercial salmon fishery in

Oregon, and specifically for the Coos Bay catch area, can be seen in Figure 5.C.6-3. The trend is

similar to that for the ocean recreational fishery (Figure 5.C.6-2), except that commercial fishing

for coho salmon is still completely prohibited.

The most important commercial fishery to the Reedsport area is Dungeness crab, which is an

important tribal, commercial and recreational component of Oregon’s economy (ODFW 2006a).

Dungeness crab favor sandy habitat and occur in the project vicinity. There are both bay and

offshore commercial harvest companies, as commercial crab pot fishing is generally done in

water ranging from 30 to 600 feet in depth (ODFW 2008).

Commercial beach trawling and hook and line fishing for yellowtail and widow rockfish fishing

may also occur in the area. The project area contained grounds for the weathervane scallop

fishery, though the fishery is not currently active (Pers. comm. ODFW, September 4, 2008).
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FIGURE 5.C.6-3

OCEAN COMMERCIAL SALMON CATCH AND EFFORT FOR THE COOS BAY

CATCH AREA
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b. Environmental Effects

During consultation in support of development of this license application, local stakeholders and

state agencies raised concerns about the effects of deploying and operating the project on

recreational and commercial fishing, navigation safety, and other recreational resources. The

subsections below provide additional analyses of the effects of the proposed project on target

resources or issues identified in late 2006 and early 2007 through Oregon Solutions meetings and

subsequent resource and subgroup meetings in support of development of the Declaration of

Cooperation, the PAD, and this license application.

The coastal area in the vicinity of the project provides numerous, diverse, and economically-

important opportunities and facilities for coastal recreation, but construction and operation of the

project is not expected to affect existing or potential land-based recreation. The entire terrestrial

transmission cable will be buried within an existing roadway. The existing access roads will be

used for the cable pull. During construction of the project, OPT anticipates needing to close the

access roads for approximately two weeks, though this period will be determined by the vendor.

Scheduling of the cable pull will be done to minimize impacts of construction. Otherwise, the

project will have no effects on beach access, recreational facilities or any other known terrestrial

use.

In terms of ocean effects, stakeholders have expressed particular concern about the potential for

the installation and operation of the project to negatively affect commercial fishing and crabbing

and to a lesser extent sport fishing and whale watching. To mitigate these concerns, OPT has

proposed the following measures:

■ Implement a Crabbing and Fishing Protection Plan in consultation with the

crabbing/fishing subgroup and other interested stakeholders and agencies, to include the

following measures: (1) plan and procedures for initiating a transport moratorium during

the first eight weeks of every Dungeness crab season (which starts in December) to

minimize damages to crab pot buoys; (2) establishment of a predetermined transit lane

from the port to the project for project-related vessels during construction and
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maintenance; and (3) plans to provide two weeks notice of PowerBuoy transport associated

with scheduled maintenance throughout the term of the license or until needed

(unscheduled maintenance, emergencies, and weather may not allow OPT to comply with

the advanced notice).

■ Implement a Marine Use/Public Information Plan to include (1) plans and procedures for

designation of the PowerBuoy array as a No Fishing (ODFW) and Restricted Navigation

(USCG) area and establish appropriate navigation chart modifications through the USCG,

as necessary; (2) plans for lighting the PowerBuoys to minimize the opportunity for vessel

collisions, and (3) plans for a public information campaign to inform commercial and

recreational users of the changes in designation and provide information about location,

hazards, and how to manage a vessel that inadvertently enters the project area.

■ Implement an Emergency Response and Recovery Plan.

■ Conduct a Cetacean Study to evaluate effects of the project on whale migration (previously

discussed in Section 5.C.3, Marine Life).

■ Conduct a (post-license) EMF Study to collect information needed to evaluate magnetic

fields generated by the project (previously discussed in Section 5.C.3, Marine Life).

In the sections below, we analyze the following potential project effects to recreation and marine

use. It should be noted that there is some overlap of potential effects between the subheadings

listed.

■ Marine Recreation

− Whale Watching

− Sport Fishing

− Electromagnetic Fields

− Ground Fault Protection

■ Commercial Fishing

− Project Location in Relation to Optimal Crabbing Depths

− Vessel Traffic Patterns

− Lost Productivity

− Lost Gear
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■ Navigation Safety and Site Security

− Navigation Safety

− System Survivability

− Site Security

Marine Recreation

Whale Watching

Stakeholders have raised the concern that the number of gray whales visible from the Umpqua

Lighthouse may be reduced if whales avoid the project because of noise generated by the

PowerBuoys or if the results from the Cetacean Study (Appendix C) result in deployment of

acoustic guidance devices to deter whales around the wave park. If whales are deterred from the

project area, it is unclear if they may move further out to sea rather than moving nearshore and

therefore be less visible from the lighthouse. However, even if acoustic guidance systems are

determined to be necessary, it is believed that whales will not swim great distances out of their

way to avoid the project. Because the lighthouse is located over 6 miles southeast of the

proposed PowerBuoy array, it is anticipated that the project will not affect the distance whales

are swimming offshore near the lighthouse.

As discussed above, the Umpqua Lighthouse is one of the 28 whale watching sites organized by

the OPRD Whale Watching Center along the Oregon Coast. Attendance for whale watching at

the Umpqua Lighthouse site has ranged from 200 to almost 800 people per week (Table 5.C.6-7)

(OPRD 2007). The southern whale migration starts in December and peaks the first week of

January. The northern migration starts in late February and continues through June (Bradley et

al. 2007). From 2005 to 2007, visitors have seen from 0 to 257 whales per week at the Umpqua

Lighthouse (OPRD 2007) (Table 5.C.6-7).

The proposed Cetacean Study involves developing a strategy and study plan for monitoring the

behavior of whales in the presence of the project, and then monitoring the behavior of whales

after the PowerBuoys are deployed. OPT believes results of this study will allow for
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confirmation of the expectation that the project will not affect the distance whales are swimming

offshore near the lighthouse. The potential project effects on whales is further discussed in

Section 5.C.3, Marine Life.

Sport Fishing

The Crabbing/Fishing Subgroup is primarily composed of commercial crabbers and fishermen.

Effects of the project on commercial crabbing and fishing are discussed below (Commercial

Fishing). With respect to sport fishing, it appears from discussions with local charter boat

operators that the project area is not typically targeted for sport fishing.

While data from the Oregon Recreational Boat Survey and the 2004 ODFW economic study

provide valuable data to characterize the regional sport fishery, they do not provide indications

of precisely where, or at what depths, the majority of sport fishing occurs. As discussed above in

Section 5.C.3. (Marine Life), the proposed project is not likely to affect coho or Chinook salmon,

especially at the current population levels. Installation and operation of the project would

preclude sport fishing in the array footprint, as the PowerBuoy array area would be designated as

a No Fish Zone and a Restricted Navigation area. However, given the small size of the

PowerBuoy array footprint (approximately 30 acres), this loss of area would not be significant

for marine sport fishing.

Electromagnetic Fields

During pre-filing consultation meetings, surfers have expressed a concern regarding the potential

attraction of sharks to the EMF produced by the subsea transmission cables and around the

PowerBuoys and USP (Recreation/Public Safety Meeting, February 2, 2007). The issue of

potential effects of EMF on marine life was analyzed in Section 5.C.3., Marine Life. As

discussed in that section, the Faraday cages of the PowerBuoy and USP and the metallic

sheathing and burying of the project subsea cables will significantly reduce or eliminate E fields

from being emitted into the surrounding aquatic environment. Magnetic (B) fields cannot be



Section 5 Environmental Analysis

5-227

shielded and the flow of seawater or organisms through a B field creates a weak electric field (iE

field).

OPT has found no evidence to indicate that magnetic fields negatively affect marine life.

However, resource agency staff and stakeholders are concerned that the project differs from

traditional sources of anthropogenic EMF in the ocean (e.g., underwater power cables).

Specifically, agency staff note that instead of a single cable lying on or under the seabed, the

proposed project represents 10 PowerBuoys and associated cables running through the entire

water column, as well as multiple cables running along the seabed, converging on the USP.

Therefore, instead of a single linear source of EMF, as represented by the subsea cable running

from the USP to shore, the proposed project represents a matrix of cables and PowerBuoys

spanning the water column and converging on the seabed in the array area. Resource agencies

believe that the potential effects of this unique EMF-generating array should be evaluated in situ

and potential effects to identified marine life examined.

OPT believes that the proposed EMF Study Plan (see Section 5.C.3, Marine Life) will allow for

the collection of necessary information to evaluate the magnetic fields generated by the project

and to confirm that the corresponding electric fields are negligible, as anticipated. Comparison

of the recorded EMF levels to known thresholds for sensitive species will allow for a

determination of potential effects, if any, of EMF emitted by the project.

Ground Fault Protection

During pre-filing consultation meetings, stakeholders have raised concerns regarding the risk of

electrocution. The potential dangers of an underwater electrical leak associated with operation of

wave energy converters were evaluated by the Office of Naval Research in the Environmental

Assessment for the installation of up to six 40 kW OPT PowerBuoys offshore a Marine Corps

base in Kaneohe Bay, Hawaii. As summarized in that environmental assessment (Department of

the Navy 2003), an electrical fault or short could result from damage to the cable. This could

result in a short period of time, measured in milliseconds, during which the electrical current

generated by the PowerBuoy system would leak to seawater. The PowerBuoy system is,
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however, equipped with an electrical fault detection and circuit interruption system, which would

shunt the leaked electrical current to the load resistors within 6 to 20 milliseconds, limiting the

duration of the electrical field to a duration proven to cause only mild transient discomfort to

divers at fault currents of up to 5 millivolts (Department of the Navy 2003).

To prevent electrical faults or shorts from occurring, the PowerBuoy undersea cable would be

armored to make it resistant to damage. Protection from electrical leakage has been designed

into the transmission system, as a computer-controlled fault detection and interruption system

would divert the electric current from the cable and store it in load resistors in the event of a fault

(Department of the Navy 2003). Because the PowerBuoy system and subsea transmission cable

are ground fault protected and designed to prevent the risk of electrocution in the event of the

electrical system coming in contact with the seawater, the project would not be an electrical

hazard to marine recreationists.

Commercial Fishing

The CTCLUSI indicated interest in the potential effects of the project on marine resources

including crab and finfish fisheries. They requested to be consulted on potential studies of these

resources and to receive copies of any resulting study reports. The CTCLUSI indicated that,

with regard to natural resources, they will defer to the state and federal resource agencies (Pers.

comm. with Howard Crombie, Confederated Tribes. April 12, 2007).

The PowerBuoy array will be designated a No Fish Zone and a Restricted Navigation Area in

accordance with USCG regulations. OPT will continue to discuss this and work with the fishing

community, the USCG, and other stakeholders on the process for communicating the presence of

the wave park.

Project Location in Relation to Optimal Crabbing Depths

OPT has consulted with the Crabbing/Fishing Subgroup, which includes commercial and

recreational fishermen and representatives from several state agencies, regarding the project’s
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location and potential impacts. OPT initially planned to locate the proposed project in a water

depth of approximately 165 feet, which is the optimal depth for the technology, but also a

productive depth for commercial crabbing grounds in Oregon. During the October 3, 2007

meeting, representatives of the local fish and crabbing fleet expressed that locating the project in

deeper water could decrease impacts on the fleet. Essentially, locating wave parks further

offshore would place the project in a less intensely crabbed area. It was generally agreed among

the local fishermen that participated in the discussions that locating the project beyond 240 feet

would significantly reduce the impacts on crabbing while not significantly impacting salmon

trolling or other ocean uses. Fishermen recommended moving the project area further west, so

that the western boundary would be up against the 3-mile Oregon territorial sea boundary. They

proposed this change as they felt that the area around Reedsport is some of the most productive

crabbing area along the coast and that the depth range of 150 to 240 feet (25 to 40 fathoms)

corresponded to the best crabbing in terms of productivity, durability of gear, and efficiency.

OPT agreed at this meeting to evaluate the feasibility of moving the project west into deeper

water.

At the November 12, 2007 Crabbing/Fishing Subgroup, OPT stated that the initial selection of

the project area was done using the 3-mile territorial sea boundary as the westernmost limit and

based on NOAA bathymetric charts, which indicated depths of 156 to 192 feet. Since that time,

OPT has learned through the bathymetric survey conducted in September 2007 (part of the

Marine Geophysical Survey) that depths in the 0.25-square-mile project area actually range from

165 to 225 feet.

The 0.5-mile-by-0.5-mile (160 acres, 0.65 square kilometers) project area represents the area

within which the 10-PowerBuoy array would be deployed. The actual footprint of the

constructed PowerBuoy array is expected to be about 1,000 feet by 1,300 feet (300 meters by

400 meters) or approximately 30 acres (0.12 square kilometers). There is uncertainly whether

the area of impact to crabbers will be greater than 30 acres. Some crabbers have stated they will

deploy pots next to the array, while others have expressed concern with deploying pots next to

the array for risk of drift and entanglement with project components.
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At the November 12, 2007 meeting, OPT suggested locating the PowerBuoy array within the

northwest corner of the 0.5-mile-by-0.5-mile project area, where depths range from

approximately 204 to 225 feet (as opposed to areas as shallow as 165 feet on the eastern side of

the larger 0.5-mile-by-0.5-mile project area). OPT estimated that construction of the project in

the northwest corner of the project area would increase the project cost by as much as $500,000.

Furthermore, OPT concluded that moving the project to 240 feet—as suggested by the

fishermen—was not technically feasible at the current stage of technology. As such, OPT

proposes to leave the project site in 204 to 225 feet and to evaluate deeper water for future

projects.

Vessel Traffic Patterns

The construction and maintenance of the wave park will require a number of vessels transiting to

and from the wave park from the Port of Umpqua as well as other ports of commerce. The

movement of large vessels, including towed barges and PowerBuoys, has been identified as a

potential risk to crab pots. Specifically, crabbers have identified that large “strings” of lines of

pots could be damaged by such vessel movement.

The Crabbing/Fishing subgroup discussed how best to deal with PowerBuoy movement between

the port and project area at an October 3, 2007 meeting. Seventy-five percent of the annual

harvest reportedly is landed in the first eight weeks of the season (which normally begins in early

to mid-December) (October 3, 2007 Crab/Fish Meeting). There was concern that the movement

of PowerBuoys, vessels, and barges from the port to the wave park could damage the crab pots

and thereby impact the harvest. The Crabbing/Fishing subgroup has suggested a “transport

moratorium” during the first eight weeks of the crabbing season, a recommendation that was

endorsed by the Recreation/Public Safety subgroup.

Although a majority of the crab harvest happens in the first eight weeks of the season, it is likely

that during the term of the license during the balance of the season (which ends in mid-August) it

will be periodically necessary to move a PowerBuoy for installation or maintenance. Crab pots

are likely to be placed in the area immediately surrounding the project area and between the
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project area and the mouth of the Umpqua River. During its October 3, 2007 meeting, the

Crabbing/Fishing subgroup suggested that fixed transit lanes for maintenance boats and

PowerBuoy movement be established, using existing east-west and north-south tow lanes to the

greatest extent possible. The existing and new transit lanes, which would be known to local

fishermen through communications associated with the notification to mariners process for the

No Fishing and Restricted Area Designations, would be used by OPT during times of

construction and maintenance.

The Crabbing/Fishing Subgroup has also suggested that OPT provide up to two weeks notice of

PowerBuoy movement associated with scheduled maintenance. Such notice would allow

crabbers to minimize the number of pots that were set in the transit lanes. For unscheduled

maintenance or emergencies, no notice would be required but OPT will use a vessel with vessel

monitoring system capability. OPT may not provide two-week advance notice in the event that it

is necessary to take advantage of a period of good weather.

Other suggestions of the Crabbing/Fishing Subgroup include a recommendation to use a mud

boat instead of a tow barge for PowerBuoy transportation, using a crab boat to reach the project

to assess unusual situations, and that OPT pay for revised electronic marine charts that show the

project components and additional tow lane (similar to what is required for cable companies).

To address stakeholder concern, in addition to initiating a transport moratorium during the first

eight weeks of the Dungeness crab season (starts in December) to minimize damages to crab pot

buoys, OPT also proposes to establish a predetermined transit lane from the port to the project

for project-related vessels during construction and maintenance, and provide two weeks notice of

PowerBuoy transport associated with scheduled maintenance. As stated above, unscheduled

maintenance, emergencies, and weather may prevent OPT from complying with the two-week

advanced notice. OPT believes that these measures, which will be developed as part of the

Crabbing and Fishing Protection Plan, will appropriately mitigate for potential negative effects

of project construction and operation on area vessel movement.
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Lost Productivity

The proposed project is located in an area that is known to have a beneficial use to the fishing

community. Local crabbers have raised the issue that they may experience a loss of productivity,

as they view the proposed project site as being located in preferred crabbing grounds close to the

Umpqua River. These individuals have suggested that the proposed PowerBuoy array area will

reduce the overall number of crabs that will be caught and that at the end of the season, there will

be a large population of legal male crabs left in the proposed PowerBuoy array area. Fishermen

have also raised this concern based on the reduction of the area that is available for them to crab

and fish.

Other members of the local fleet have suggested that there will be no decrease in the number of

crabs harvested, but that the presence of the project will make it more inconvenient for the

crabbers to fish in the area. These same fishermen have suggested that when bait is placed

around the perimeter of the wave park, that all or most of the crabs in the array area will be

drawn to the bait. It has also been suggested that one of the best places to crab will be the

perimeter of the project as there will be a “captive” population of crabs under the wave park and

that the crabber that is first to set pots will catch the crabs that are in the vicinity of the wave

park.

As part of the Fish and Invertebrates Study, OPT will evaluate if the project affects the local

(scale: tens of meters) distribution and abundance of adult Dungeness crab (see Section 5.C.3,

Marine Life; Appendix C). This will allow for determination of whether there is an effect of the

project on the crab fishery.

Lost Gear

The proposed project will be interconnected to the grid via an underwater cable. Underwater

cables can potentially be a hazard primarily to trawlers. To address this concern, the cable for

the proposed project will be buried or encased in the effluent pipe along its entire length from the

edge of the array to shore. OPT will work with the Oregon Fisherman’s Cable Committee to
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ensure that the cable poses no hazard to mariners, and the subsea cable will be noticed on NOAA

charts and communicated to trawl fishermen. The Oregon Fisherman’s Cable Committee has

guidelines for the management of subsea telecommunications cables, which OPT believes are

directly applicable to the proposed subsea transmission cable. The Oregon Fisherman’s Cable

Committee also provides fishermen with real-time support if they believe they are entangled in a

subsea cable while operating trawl gear.

Dungeness crabs are caught in circular steel traps called pots. Weighing anywhere from 60 to

125 pounds and measuring 36 to 48 inches in diameter, each pot has a length of line and a buoy

attached to mark its position for retrieval. The pots are baited with squid or razor clams to attract

the crabs, and set on the ocean floor following the contour of the adjacent coastline. They are

allowed to “soak” for a one- to four-day period, depending on the fishing conditions, weather,

and time of year. The average boat fish 300 to 500 pots in depths of 30 to 600 feet of water

(Oregon Dungeness Crab Commission 2007), though area crabbers have stated that the best

fishing in the project area is from 150 to 240 feet. After being brought to the surface by a

hydraulic power-block, the crabs are sorted and kept alive onboard the vessel in circulated

seawater until they are delivered to shore-side processing plants.

In big storms, the effect of the wind and waves may cause crab pots to move, and they may drift

into the wave park and become entangled in the moorings lines. Members of the

Crabbing/Fishing Subgroup have stated that pots have been known to move several miles during

a storm and in many cases are never found. Members of the Crabbing/Fishing Subgroup have

expressed particular concern about lost productivity from lost pots and interest in developing

procedures for timely recovery of tags and gear. Recently-implemented pot limits inhibit a

crabber’s ability to replace a lost pot, as the current process to replace a lost tag is 45 days, a

significant portion of the crabbing season (Crabbing/Fishing Subgroup Meeting, March 8, 2007).

The mooring lines and the PowerBuoy itself represent a potential entanglement obstacle as pots

move and drift during storms. Based on consultation with the Crabbing/Fishing Subgroup and

the Oregon Dungeness Crab Commission, the pots could become entangled on the outer mooring

lines of the array. If the floats on the pots remain on the surface, the pots may be recoverable. It
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is difficult to predict how long it would take for a crab pot to become so entangled that it would

not be recoverable.

Members of the Crabbing/Fishing Subgroup discussed the scale of potential impacts due to lost

gear associated with operation of the proposed project. Members of this subgroup hypothesized

that it would be reasonable to expect three or four storm events a year, resulting in 300 pots lost

in the park, mostly from the south side of the project due to typical weather patterns. Each pot

costs between $200 and $300 and would likely contain approximately 20 crabs (November 12,

2007 Crabbing/Fishing subgroup meeting).

OPT proposes to work with the crabbing industry (post-license issuance) to: 1) identify ways to

minimize the potential for loss of gear; and 2) develop a protocol to recover or provide

compensation for gear that becomes entangled in project mooring lines.

At the November 12, 2007 Crabbing/Fishing subgroup meeting, it was recommended that OPT

mark the perimeter SSFs with pennant buoys (surface markers to identify location of the SSFs).

OPT has placed the SSFs at 30 to 50 feet so as to eliminate the risk of collisions with passing

boats. Because OPT does not want to introduce any small diameter line, similar to crab pot

buoys, which may serve to entangle passing marine life, and because of the sufficient depth at

which the SSFs will be located, the use of pennant buoys to mark the SSFs is not necessary.

Navigation Safety and Site Security

Navigation Safety

The wave park has been designed with navigation and public safety in mind. From experience

developing other wave energy projects and in response to stakeholder comments, OPT proposes

the following protection measures for navigational and public safety.
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■ As part of ensuring public safety, OPT plans to clearly mark and identify the wave power

park on navigation charts as well as properly illuminating the PowerBuoys to minimize the

opportunity for vessel collisions.

■ Implement an Emergency Response/Recovery Plan. A copy of the proposed plan is

included in Appendix I.

■ Join OFCC and have them administer safety of the buried cable.

■ Implement a Marine Use/Public Information Plan, which will include.

− Plans and procedures for designation of the PowerBuoy array as a Restricted

Navigation Area (USCG) and No Fishing (ODFW). Pursue similar designations

with the Oregon Department of State Lands. Establish and distribute the appropriate

navigation chart modifications through the USCG.

− Plans for lighting the PowerBuoys to minimize the opportunity for vessel collisions.

− Plans for a public information campaign to inform commercial and recreational users

of the changes in designation and provide information about location, hazards, and

how to manage a vessel that inadvertently enters the project area.

The potential for boat collisions has been reduced by incorporating a restricted navigation zone

and the required USCG lighting. The presence of the wave park is also not expected to adversely

affect the ability of responders to respond to any emergency or to communicate in the area of the

wave park. OPT will light the PowerBuoy array at night in accordance with USCG regulations,

including NVICO2-07, to aid the navigation of mariners.

OPT will light the eight perimeter PowerBuoys in the array with Carmanah 702-GPS, as

described in the table below. The inside two PowerBuoys will also have a flashing light of less

intensity, as requested by the USCG.

The lighting flash pattern will be developed in consultation with stakeholders and the light

manufacturer. The final flash pattern will aid in depth perception, visibility in a variety of

seastates, and the ability to distinguish individual PowerBuoys. With respect to concerns

regarding attraction of seabirds to the lit PowerBuoys, USFWS recommends that OPT use a flash
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timing of equal to or greater than 4 seconds for each individual light, and OPT will adhere to this

requirement.

The Carmanah (www.solarmarinelights.com) Model 702-GPS is a fully-integrated, solar LED

three-nautical-mile (3.4 miles) marine light with Global Positioning Satellite (GPS)

synchronization. The integrated GPS receiver will allow the lights to synchronize flash patterns.

The following are the typical specifications of the Carmanah 702-GPS.

■ Lens Color ....................................................................................................................Yellow

■ Effective Intensity ................................................................................................. 18 Candela

■ Nominal Night Range.................................................................................. 3.2 nautical miles

■ Horizontal Output................................................................................................. 360 degrees

■ On/Off Level .......................................................................................................... 70/100 lux

■ Illumination Technology ........................................................................................... 24 LEDs

■ Synchronization Technology............................................................................................ GPS

The navigational and public safety measures proposed by OPT will ensure safe navigation in the

project area. The PowerBuoys will include instrumentation for monitoring their performance

and location, and OPT developed an Emergency Response and Recovery Plan (Appendix I),

which will be in place in the unlikely event that a PowerBuoy becomes detached from the

mooring system.

System Survivability

In discussion with coastal communities, a common question had been asked regarding the

durability of the mooring system. OPT has designed the PowerBuoy mooring system based on

proven engineering techniques that are commonly utilized in the oil and gas industry for

designing mooring system of floating platforms. Further, OPT has designed the PowerBuoys to

be moored with three anchor lines, and the mooring system is designed in accordance with

Lloyds standards (Rules and Regulations for the Classification of a Floating Offshore
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Installation at a Fixed Location, May 1999. Fixed Platform Accident rates for the 1980 to 1995

time period were excerpted from Table 1 of Safety of Offshore Structures (Moan 2005) and are

shown below.

Initiating Event Accident Rate
Capsizing/ foundering 19.5

Grounding 3.3

Test data suggest that the polyester rope design curve has a similar slope as the steel rope curve,

but the polyester rope has a fifty-fold superior fatigue performance (Report of Committee V.2 of

the 16th International Ship and Offshore Structures Congress, 2006). The mooring lines will be

a suitable commercially available synthetic polyester material, having minimum breaking loads

twice that of the design maximum and measuring five to six inches (128 to 152 mm) in diameter.

OPT believes its risk analysis for the PowerBuoy mooring is similar to the risk profile in the

above table, based on the generally accepted marine design practices. In addition to “Rules and

Regulations for the Classification of a Floating Offshore Installation at a Fixed Location”

(1999), the design criteria also includes Recommended Practice for Manufacture, Installation,

and Maintenance of Synthetic Fiber Ropes for Offshore Mooring (API RP 2SM, American

Petroleum Institute, First Edition, 2001).

Failure analysis has been conducted to verify that the PowerBuoys will remain intact with only

two lines. The mooring system is being designed based on the expected maximum (i.e., 100-

year) storm conditions for the specific project area to ensure that the PowerBuoy system does not

sink or move from its moored location.

OPT nevertheless developed, in response to specific stakeholder requests and in coordination

with the USCG, OPRD, USFS, NMFS, and USFWS, an Emergency Response and Recovery

Plan in the unlikely event of a PowerBuoy drifting or become detached from its mooring lines.

The plan is included as Appendix I. OPT will be responsible for the cost and liability associated

with emergency response and recovery, and each PowerBuoy will be equipped with a beacon

and GPS unit to allow for monitoring of its location.
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Site Security

Each PowerBuoy has GPS units to monitor PowerBuoy location and on-board sensors to enable

OPT to determine whether tampering is occurring. Currently, no security buffer zone around the

project area is proposed. The proposed project does not pose a threat to national security. This

renewable technology enhances the energy security and reliability of the U.S. A security buffer

zone around the PowerBuoy array area in which navigation and fishing would be prohibited is

unnecessary for project security and vessel safety. Such a buffer zone would restrict navigation

beyond the necessary No Fishing and Restricted Navigation boundary that would be established

around the project footprint. Both OPT and the Crabbing/Fishing Subgroup oppose any

additional buffer area, as it would needlessly limit crabbing and fishing access.

c. Unavoidable Adverse Impacts

Given the size and location of the proposed project—10 PowerBuoys and located 2.5 nautical

miles offshore—and implementing measures to address navigation and public safety, at this time,

the only anticipated unavoidable adverse impact of the project on recreation, ocean, and land use,

is the loss of area associated with the array footprint for sport fishing, commercial fishing, and

crabbing. The affected area is 30 acres (0.12 km2) plus any buffer area that fishermen and

crabbers may impose to avoid entanglement of fishing gear. Although the project area does

overlap with an area used for crabbing, because of the small size of the proposed array, the effect

is not expected to be significant.

d. Cumulative Effects

Based on the information reviewed and collected in support of this license application and

consultation with stakeholders, OPT has identified commercial fishing/crabbing as having the

potential to be cumulatively affected by the proposed Reedsport Project in concert with other

activities in the proposed project area. Other recent, on-going, or proposed activities in the

proposed project area that have the potential to cumulatively affect commercial fishing/crabbing

resources include the following:
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■ Umpqua River dredging and disposal - habitat destruction.

■ Existing commercial/recreational crabbing - pressure on targeted crab populations.

■ Existing commercial/recreational fishing - pressure on targeted fish populations and

damage to benthic habitat from bottom trawlers.

■ Vessel traffic - buoy line entanglement/lost traps.

■ Other proposed wave energy projects - fishing and navigation exclusion areas.

■ Other subsea cables, including the Trans Pacific Cable 5 fiber optic cable that comes

ashore near Coos Bay, to the south of the Reedsport Project - if not buried, may cause gear

entanglement.

7. Aesthetic Resources

a. Affected Environment

The project area extends from the PowerBuoy array, located in the Pacific Ocean about

2.5 nautical miles from the coast west of Gardiner, Oregon, to shore, from where an underground

transmission cable will be run approximately 3 miles inland to the grid connection at a Douglas

Electric Cooperative transmission line. The dominant aesthetic resource in the area is the open

ocean, beach, and dunes. People who recreate in the project area enjoy beautiful settings

including views from the ocean shore, from hiking trails, and across the open sand dunes. As

indicated in the previous section, the state has designated Oregon’s ocean shore for recreational

use and resource management by state law. OPRD has identified the shore’s scenic views and

settings as key elements that improve the recreational experience along the coast, which sees

over six million beach visits per year (OPRD 2005). For 2007 OPRD estimated approximate day

use visitation for all coastal state parks to be 22,309,582 people (OPRD 2008 unpublished data).

People seek different coastal experiences ranging from crowded beach settings to solitude and

solace of a more natural, quiet setting. The project area, considered the southern part of

Oregon’s Central Coast, is at the southern end of about 23 miles of continuous undeveloped,

natural beach settings. Much of this area is considered “primitive” with parking areas located
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more than a mile from the beaches. As such, this area provides more opportunities for those

seeking seclusion and pristine beaches than more northern parts of Oregon’s shore (OPRD

2005).

Two of the primary aesthetic resources along this portion of the Central Coast are the Oregon

Dunes National Recreation Area and the coastline itself. The 31,500-acre recreation area attracts

an estimated 1.5 million visitors a year, who participate in hiking, fishing, off-road vehicles,

canoeing, horseback riding, photography, and camping. The Oregon Coast Trail runs along the

beach from Tahkenitch Creek to Sparrow Park Road, adjacent to Three Mile Creek, and follows

the access road along the effluent pipe easement (i.e., Sparrow Park Road) east to Route 10132.

The coastline in this part of Oregon is dominated by the sandy dunes and spits such as those

found in the Oregon Dunes National Recreation Area and the Umpqua River Spit. Photographs

of the shore are shown in Photographs 1 and 2 below.

Photograph 1 - View from beach at effluent pipe easement.

32 The trail then follows Route 101, crossing the Umpqua River in Reedsport, and rejoins the coast near Umpqua
Light State Park.
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Photograph 2 - Looking inland at Sparrow Park Road (County
Road) from effluent pipe easement.

b. Environmental Effects

Seascapes along the Oregon coast are highly valued by both residents and tourists. The proposed

project is located approximately 2.5 miles from the nearest beach and approximately 6.5 miles

from the Umpqua Lighthouse. The PowerBuoy extends 29.5 feet (9 meters) above the water

surface, and the array will be sufficiently lit to fulfill navigational and safety requirements.

Photograph 3 below gives a visual image of PowerBuoy on the water from close range (less than

10 feet).

Visual impact is often cited as one of the reasons that many communities have opposed plans to

develop power projects. During consultation with stakeholders leading to the signing of the

Declaration of Cooperation, stakeholders identified the need to evaluate the aesthetic effect of

the project. From analysis of this issue, OPT has concluded that the project will appear very

small from shore and will not negatively affect the aesthetic values of the project area (see

discussion below). In order to verify this assumption following the installation of the first

PowerBuoy, to be deployed prior to the array, OPT proposes to conduct a Visual Assessment

Review, involving the interested members of the Recreation and Public Safety Committee
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viewing the single PowerBuoy from the beach, the top of a dune near the beach, and Umpqua

Lighthouse, within the framework of the proposed AMP.

Photograph 3 - 40 KW PowerBuoy at close distance (150 kW
PowerBuoy proposed for Reedsport Project).

OPT proposes to bury the transmission cable along an existing effluent pipe easement within an

effluent pipeline near or under the bed of an existing access road, to minimize effects to

aesthetic, cultural, and environmental resources.
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Our Analysis

One of the benefits of offshore wave projects is that they have considerably less visual impact

than other nearshore or offshore energy projects, as the PowerBuoys are relatively small (only

29.5 feet of the structure is located above the water with the bulk of the device hidden below the

water) and are located far from shore. A comparison of OPT PowerBuoy models to a

representative offshore wind turbine is shown below in Figure 5.C.7-1.

The potential visual effect of the above-water component of the PowerBuoys would be a

function of the viewer’s location and orientation at sea level. As the majority of potential

viewers will be onshore, OPT conducted a desktop analysis to determine how the PowerBuoys,

once deployed, would be seen from shore from three locations:

■ From the nearest point of land, which is on the beach where the power would come ashore

2.5 miles from the PowerBuoy array;

■ From the top of a sand dune behind the beach observation location (choices include an

approximately 70-foot dune located about 0.25 miles from shore and an approximately

150-foot high dune located about 0.5 miles from shore)(pers. comm., Robin Hartmann,

Oregon Shores, August 29, 2008); and

■ From a prominent elevated viewpoint, using the Umpqua River Lighthouse State Park,

which has an elevation of 100 feet and is located 6.5 miles southeast PowerBuoy array.

As a simple estimate of visibility, the visible distance to the horizon from these two locations

was calculated. Using a Distance to the Horizon table (Bowditch 1995), a person with a 5-foot

(1.5 meter) height of eye on the beach sees the horizon as 3.0 statute miles (4.5 kilometers)

away. A person atop the cliffs near Umpqua River Lighthouse State Park with a height of eye of

105 feet (32 meters) can see approximately 13 statute miles (21 kilometers). Therefore, the

entire 29.5-foot PowerBuoy (maximum height above water surface) would theoretically be

visible from all the selected locations.
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FIGURE 5.C.7-1

COMPARISON OF OPT POWERBUOY MODEL TO A REPRESENTATIVE

OFFSHORE WIND TURBINE

Source: OPT 2007a.
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Having established that the wave farm would be within the horizon viewscape, OPT then

considered how visible the PowerBuoys would be. As a simple assessment, using a

measurement at arm’s length for scale, the PowerBuoys will measure as follows from the

selected viewing sites:

View point
Approximate distance from

PowerBuoy array
(statute miles)

Size of PowerBuoy as
measured at arm’s length

(for scale; in mm)
Beach 2.5 1.6

Top of 70-foot dune behind beach 2.75 1.5
Top of 150-foot dune behind beach 3.0 1.4

Top of cliffs near Umpqua River Lighthouse 6.5 0.6

A PowerBuoy would therefore appear to be between 0.6 and 1.6 mm, at arms length, depending

on where one is viewing the array. In addition, the openness of the upper portion of the

PowerBuoy would result in the PowerBuoy being less visible from shore (steel truss represents a

significant portion of the unit’s height; see Photograph 3 above).

The project would add an obscured built element to the existing daytime views of the seascape.

However, it should be noted that this assessment is based on clear sky conditions. Considering

1) the distance of the PowerBuoys from shore, 2) the resulting small size of the PowerBuoys as

viewed from shore, and 3) the potential for fog and haze present along the Oregon Coast much of

the year, it is anticipated that the proposed project will be visually unobtrusive.

At night, the eight perimeter and two inner PowerBuoys will be lit for navigation safety. These

lights would create a visual change to the relatively unbroken nighttime view off of the Oregon

coast, in the form of pinpoints of light on the horizon. Greatest nighttime visibility would occur

in undeveloped or lightly developed areas, such as the Oregon Dunes National Recreation Area,

as ambient light would diminish the contrast of the navigation lighting against the night sky.

Due to uncertainties around the degree of impact that can be reasonably expected from the

PowerBuoy array, OPT recommends that the subgroup Visual Assessment Review include both

daytime and nighttime visitations.

By burying the transmission cable within the bed of an access road, OPT will minimize the

terrestrial aesthetic effects of the project.
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OPT concludes that the project will not negatively effect the aesthetic values of this area and that

the proposal to conduct the Visual Assessment Review involving the interested members of the

Recreation and Public Safety Committee viewing the single PowerBuoy from the beach, the top

of a dune near the beach, and Umpqua Lighthouse, within the framework of the proposed AMP

will allow stakeholders to confirm the validity of this conclusion.

c. Unavoidable Adverse Impacts

From the analysis presented above, there are no known negative impacts from this project. OPT

will conduct a Visual Assessment Review, involving viewing the project from the beach, the top

of a dune near the beach, and Umpqua Lighthouse with interested members of the Recreation

and Public Safety Subgroup following the installation of the first PowerBuoy, which will be

deployed prior to the array.

8. Socioeconomic Resources

The Commission generally only evaluates socioeconomic effects for major new construction

projects or the retirement of a project (FERC 2001). This project includes new construction and

it will have a direct socioeconomic effect on Douglas County and more specifically, the

Reedsport/Gardiner area. The following discussion highlights the baseline socioeconomic

conditions in the project area.

a. Affected Environment

The project will be located in a sparsely populated area on the coast of Douglas County, which

covers approximately 5,134 square miles within west central Oregon. The terrestrial portion of

the project will be in the unincorporated town of Gardiner. The nearest incorporated

municipality is the city of Reedsport, which is located on the southwest bank of the Umpqua

River, 10 miles upstream of the river mouth. The town is a station on the railroad and the

principal town in the area. The unincorporated community of Winchester Bay is located 4 miles
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south of Reedsport. The combined area of the Reedsport, Gardiner, and Winchester Bay is

referred to as the Lower Umpqua Area (Reedsport/Winchester Bay Chamber of Commerce

2007). Coastal portions of the project area will be adjacent to the Oregon Dunes National

Recreation Area.

Below we characterize socioeconomics of the project area as follows:

■ Demographics;

■ Overall economy;

■ Commercial fishing; and

■ Sport fishing.

Demographics

Information on recent population trends, median household income, per capita income,

geographic area, housing units, poverty levels, and unemployment rates for Douglas County and

the City of Reedsport is presented in Table 5.C.8-1. The total population for Douglas County is

100,399, and the population for the city of Reedsport is 4,378. The town of Winchester Bay has

488 people and Gardiner has 283 people. While the population for Douglas County has

increased 6.1 percent over the prior decade, the city of Reedsport has seen an 8.7 percent

decrease in population over the same time period (U.S. Census Bureau 2007).

TABLE 5.C.8-1

PROJECT AREA DEMOGRAPHIC INFORMATION

Item Douglas County Reedsport
1990 Total Population 94,649 4,796
2000 Total Population 100,399 4,378
Percent Change in Population 1990 -2000 6.1% - 8.7%
Housing Units 2000 43,284 2,178
Area in Square Miles:

Total 5,135 2.3
Water 97 0.2
Land 5,038 2.1
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Item Douglas County Reedsport
Density Per Square Mile of Land Area:

Population 19.9 2,127
Housing Units 8.6 1,057

Median Household Income, 2000 $33,223 $26,054
Per Capita Income - 1999 $16,581 $16,093
Poverty Status, Percent of Population, 2000 13.1% 16.0%
Annual Average Unemployment Rate 4.3% 4.6%

Source: U.S. Census Bureau 2007

Reedsport’s per capita income in 1999 was $16,093, compared to $16,581 in Douglas County,

$20,940 in the state of Oregon and $21,587 for the country. The median household income for

Reedsport in the same year was $26,054, compared to the $33,223 for Douglas County, $40,916

for the state of Oregon, and $41,994 for the country (U.S. Census Bureau 2007).

Overall Economy

The area’s industry is primarily resource-based in nature, shifting in recent years from marine

commerce, logging and commercial fishing interests to primarily tourism-related activities (Port

of Umpqua 2007). OPRD (2004) summarized project area regional economic trends as follows:

Historically the regional economy was dominated by the timber products industry, with
agriculture, commercial fishing and tourism also playing significant roles. This area of
the coast is somewhat removed from major population centers and, as a result, the
growth of tourism has been less pronounced here than in some coastal communities.
Nevertheless, the significance of the tourism, together with second home and retirement
income, in the local economy has grown proportionally as other natural resource-based
industries have declined. Recent growth in the local tourism industry is attributed in
large part to the efforts of local community in promoting tourism development.

In Douglas County, manufacturing, health care, and retail trade are the largest employment

sectors, together providing more than 15,000 jobs or over 50 percent of jobs in the county. The

forest products industry is also important; major employers within this industry include a number

of sawmills, veneer plants, a pulp and particle board plant, and shingle, shake, pole, and other

wood plants. It is estimated the timber industry is responsible for 1,478 jobs and $12.8 million in

total income for the county (The Research Group 2006). Agriculture in the county includes field

crops, orchards, and livestock (Douglas County 2007). Tourism and tourism-related retail
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enterprises have been estimate to generate almost $93 million in wages and salaries and

$7.2 million in personal income (The Research Group 2006).

In Reedsport, retail trade (14.7 percent), hospitality and recreation services (13.9 percent), and

health care and social assistance (12.0 percent) are the top three employment sectors. These

service industries provide over 900 jobs and make up over 47 percent of the employed workforce

(U.S. Census Bureau 2007). The tourism industry is an important component of the economy,

particularly since the decline of the timber industry in the 1990s. The Oregon Dunes National

Recreation Area headquarters is located in this community, an organization that oversees the

53-mile stretch of sand dunes extending from Florence to Coos Bay. The dunes offer hiking

trails, beaches, 30 lakes, fishing, interpretive exhibits, and wildlife watching.

Commercial Fishing

The Port of Umpqua is one of 22 coastal and river port districts established by the state of

Oregon. The shallow-draft port extends from the mouth of the Umpqua River upstream to the

town of Reedsport at river mile 11 (Port of Umpqua 2007). Regular dredging activities maintain

the navigable channel at a depth of between 22 and 26 feet (EPRI 2004a). The Port of Umpqua

owns two docks, one in the Reedsport shipyard and the other in Winchester Bay, where a small

commercial fishing fleet is housed. East Basin, located on the east side of the Umpqua River,

2.3 miles upstream of the river mouth, also has port facilities.

In 2000, there were 19 commercial fishing vessels owned by Reedsport residents, and these

vessels participated in the following West Coast fisheries: nine in the Oregon crab fishery, 11 in

the Washington salmon fishery, one in the California salmon fishery, and one in the Oregon

shrimp fishery (NOAA 2007j). Winchester Bay had 17 registered commercial fishing vessels

operating along the West Coast that participated in the following fisheries: seven in the Oregon

crab fishery, 14 in the Washington salmon fishery, and two in the California salmon fishery.

As of 2000, Winchester Bay had two commercial processors which serviced 57 vessels during

that same year. Five fish buyers purchase salmon, tuna, crab, and groundfish from the boats that
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moor in Salmon Harbor (Port of Umpqua 2007). There are no processors located in Reedsport

so no vessels delivered their landings to this location. Table 5.C.8-2 shows the landings for

Winchester Bay in 2000. By contrast, overall salmon landings for all of Douglas County were

50 tons in 2003, for a value of $163,000 (The Research Group 2006). The Research Group also

notes that there has been a statewide shift in harvesting patterns from salmon and groundfish to

Dungeness crab, Pacific whiting, and sardines. Dungeness crabs represent a $53.3 to

$81.0 million contribution to the coastal community and are the single most valued species on

the coast (Pers. comm. Nick Furman, Dungeness Crab Commission, September 12, 2008). The

10-year average of ex-vessel (to-the-boat) catch value is $32.4 million for the all of the ports in

Oregon. In 2005, the total value of fish and crabs sold in Winchester Bay was $1,471,911;

$1,277,072 in 2006; and $1,414,088 as of November 1 for the year 2007 (December 17, 2007

letter from the Port of Umpqua to Dr. George Taylor, OPT).

TABLE 5.C.8-2

COMMERCIAL FISH LANDINGS IN WINCHESTER BAY, 2000

Fishery
Landings

(Metric Tons)
Value of Landing

($)
Number of Vessels

Landing
coastal pelagic confidential confidential 1
crab 250.8 1,170,610 23
groundfish 33.6 129,193 20
highly migratory species 44.4 105,495 10
salmon 44.1 159,668 33
shellfish confidential confidential 3
shrimp .1 711 4
other species 30.8 196,940 12

Source: NOAA 2007j.

Many of the commercial crabbers that crab in or near the proposed project area keep their vessels

in Coos Bay. The combined Dungeness Crab value of the Winchester Bay and Coos Bay fleet

for the 2003/2004 season was $12.2 million dollars. For 2004/2005, it was $13.8 million dollars.

For the 2005/2006 season, it was $10.0 million. For the 2006/2007 season, it was $8.6 million.

For the 2007/2008 season, it was $5.0 million (Pers. comm. Nick Furman, Dungeness Crab

Commission, September 12, 2008).
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Sport Fishing

Winchester Bay and Salmon Harbor, both located at the mouth of the Umpqua River, primarily

support the area’s economically-important recreational fishing interests although they also

provide for some commercial vessels (EPRI 2004a). The Port of Umpqua manages a

commercial dock at Salmon Harbor. The annual income derived from the usage of the Port’s

hoist and a percentage of the poundage of sales totaled $17,620.96 in 2005, $14,085.22 in 2006,

and 17,309.49 as of November 1, 2007 (December 17, 2007 letter from Port of Umpqua to

Dr. George Taylor, OPT). Salmon Harbor has one of the largest and most modern sport facilities

on the Oregon Coast, with 900 moorage slips, 300 RV camping sites, 27 land leases and two boat

launch stations (Reedsport/Winchester Bay Chamber of Commerce 2007). Annual moorage fees

for 2007/2008 are in the amount of $37,513 (December 17, 2007 letter from Port of Umpqua to

Dr. George Taylor, OPT).

In 2003, there were four registered outfitters and four charter vessels operating out of Reedsport.

In the same year, Winchester Bay had only one outfitter guide but five charter vessels. Agents

sold 2,059 licenses at a value of $34,526 to Reedsport residents in 2000, while no licenses were

sold in Winchester Bay during that same year (NOAA, 2007j).

The ODFW and Oregon Coastal Zone Management Association sponsored a study of the

economic contributions of Oregon’s marine recreational fisheries (Davis and Radtke 2005).

According to this study, in 2004 the total economic contributions for Oregon ocean (non-estuary)

recreational fisheries were $13.1 million (2005 dollars), with $7.9 million for ocean salmon

recreational fishing, $1.6 million for halibut, and $3.7 million for other groundfish species such

as rockfish. For the $7.9 million generated by oceanic salmon recreational fishing, 27 percent or

$2.1 million was attributed to the port region between Bandon and Florence (including

Reedsport) while the remaining 63 percent was ascribed to areas further north (Davis and Radtke

2005).
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b. Environmental Effects

Stakeholders have indicated a need to evaluate the socioeconomic effects of development of the

project. The primary positive project effects that stakeholders have identified include economic

development and development of renewable energy generation. The primary potential negative

effects identified by stakeholders are related to the potential for conflict with competing uses of

the project’s ocean space. In their review of environmental concerns related to wave power,

EPRI (2004b) noted that coastal waters are subject to a wide variety of uses including

commercial and sport fishing, recreation and tourism, and navigation and marine traffic33.

Stakeholders have identified these potential issues as having socioeconomic repercussions.

Our Analysis

The following potential socioeconomic effects of the project are discussed below:

■ Economic development/production of renewable energy;

■ Commercial and sport fishing;

■ Recreation and tourism; and

■ Navigation and marine traffic.

Economic Development/Production of Renewable Energy

In terms of the socioeconomic environment, the proposed project’s primary known effect would

be to develop a new source of energy that is cost efficient, environmentally friendly, and reliable.

Wave energy is also sustainable in the long run, as compared to inherently limited sources such

as oil, gas, and coal. The Federal Energy Policy Act of 2005 encouraged the development of

renewable energy resources, including ocean energy, as a means of reducing the country’s

dependence on foreign oil and other fossil fuel energy sources. The state of Oregon has also

implemented a number of initiatives to promote renewable energy and wave energy specifically,

33 This same report identified other activities such as submarine and other communication cables, designated
dump sites, national marine sanctuaries, and scientific research reserves, although none of these currently apply
to the project site.
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including the Oregon Wave Energy Trust (OWET) and the Oregon Renewable Portfolio

Standard.

In addition to producing clean energy, the proposed project offers other positive economic

outcomes. As part of a series of studies related to the feasibility of wave energy projects in

North America, EPRI concluded that the use of this technology offered a host of public benefits

such as job creation (construction, operation, and maintenance of wave power plants), economic

development, and increased energy self-sufficiency (EPRI 2005). It is anticipated that the

project will create three to six full-time jobs. In December 2009, Ocean Power Technologies and

Oregon Iron Works signed a contract for the single PowerBuoy at Reedsport. The single

PowerBuoy will provide jobs for 30 employees at Oregon Iron Works. The potential work

generated by the additional nine PowerBuoys, which are the subject of this application, can

provide work for an additional 180 skilled workers at OIW. These figures do not include the

jobs affected by the 250 tons of American steel procured for the single PowerBuoy. It also does

not include the jobs which will be created during the fabrication of the anchoring and mooring

systems or construction of the project.

The Oregon Innovation Council recently recommended investing $5.23 million in wave energy

investments, in anticipation of creating 243 new jobs and generating more than $9 million in new

labor income by 2025. Based on recommendation of Oregon State Legislature, $4.2 million was

appropriated to be directed by the OWET. OWET’s mission is to cultivate and share the

expertise needed to develop the wave energy industry in a responsible manner. The City of

Reedsport, in a letter to FERC dated September 19, 2006, expressed its support for the proposed

project based on the potential local economic and national energy supply benefits.

Commercial and Sport Fishing

The project boundaries fall within the larger Coos Bay port area, which is defined as including

the cities and towns of Coos Bay, Florence, Charleston, Winchester Bay, and Bandon. In 2004,

the economic contribution of commercial fishing for the Coos Bay port area was approximately
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$5.7 million while the recreational contribution was $2.1 million (The Research Group 2005).

Vessels within this port zone may travel in the vicinity of the project area.

Commercial and sport fishing activities are not restricted to a particular area and commercial

vessels tend to shift the species they target from year to year depending on current prices and

population levels. It is therefore not possible to determine how heavily the project boundary is

fished. However, as indicated by Nick Furman of the Dungeness Crab Commission (Pers.

comm. September 12, 2008), “the crab fishery is the ‘mainstay’ fishery on the Oregon coast and

participation and reliance on it economically, does not fluctuate regardless of the population

levels. Fishermen use all the available sandy bottom habitat from Brookings to Astoria every

crab season.” While fishermen have stated in scoping sessions that there will be a loss in

productivity, the small size of the project and the ease in which vessels could move to other

potential fishing grounds makes it unlikely that the project of 10 Powerbuoys poses any

significant economic harm. To mitigate the potential for trawlers to come into contact with the

cable connecting the project to the grid, OPT will consult with the Oregon Fisherman’s Cable

Committee as to the best management of subsea power cables. It is expected that associated

activities will include an education campaign for area fleets.

Local Dungeness crabbers have stated that the proposed project is located within the prime

crabbing grounds associated with the Umpqua River. As stated by members of the

Crabbing/Fishing Subgroup during the October 3, 2007 meeting, the area around Reedsport is

some of the most productive crabbing area along the coast, and the depth range of 150 to

240 feet (25 to 40 fathoms) corresponds to the best crabbing depths (in terms of productivity,

durability of gear, and efficiency). At the November 12, 2007 meeting, OPT suggested locating

the array within the northwest corner of the 0.5-mile-by-0.5-mile project area, where depths

range from approximately 204 to 225 feet (62 to 69 meters) (as opposed to areas as shallow as

165 feet on the eastern side of the larger 0.5-mile-by-0.5-mile project area), refer to

Section 5.C.6 (Recreation, Ocean Use, and Land Use) for additional information.

It is unclear if this situation would result in an economic impact, as some sources have stated that

bait placed around the perimeter of the project would attract the crabs located within the
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PowerBuoy array while others feel the project will reduce the overall number of crabs caught.

As part of the Fish and Invertebrates Study, OPT will evaluate if the project affects the local

(scale: tens of meters) distribution and abundance of adult Dungeness crab (see Section 5.C.3,

Marine Life; Appendix C).

While, as mentioned above, the actual footprint for the PowerBuoy array will measure 30 acres

(0.12 square kilometers), there is uncertainty whether the area of impact to crabbers will be

greater than 30 acres. Some crabbers have stated they will deploy pots next to the array, while

others have expressed concern with deploying pots next to the array for risk of drift and

entanglement with project components. SOORC has indicated that it is likely that crabbers will

self-impose a buffer zone around the project in order to minimize entanglement of gear. The size

of this buffer zone will vary based on weather conditions. No specific dimensions of the buffer

zone have been developed by SOORC.

Each of these pots weigh anywhere from 60 to 125 pounds and is attached to a line and buoy.

Wind and wave action can cause the pots to move and locals report that pots have been known to

travel several miles during severe storms. While pots caught in the outer mooring lines may be

recoverable, crab fishermen have suggested that they could become so entangled that rescue is

not possible. No information is available as to how long it takes for the crab pot to reach this

level of entanglement. Prior to the deployment of the PowerBuoys, OPT will work with the

crabbing industry to: 1) identify ways to minimize the potential for loss of gear; and 2) develop

a protocol to recover or provide compensation for gear that becomes entangled in project

mooring lines.

On a similar note, the construction and maintenance of the wave park will require a number of

vessels transiting to and from the wave park from the Port of Umpqua as well as other ports of

commerce. The movement of large vessels, including towed barges and PowerBuoys, has been

identified as a potential risk to Dungeness crab pots as large “strings” of lines of pots could be

damaged by such vessel movement. The crab harvest season runs from early to mid-December

through mid-August, with an estimated 75 percent of the harvest occurring in the first eight week

of the season. A “transport moratorium”—a period in which no PowerBuoys would be moved
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outside of the project area—will be imposed during the first eight weeks of the season, and OPT

will establish “transit lanes” for moving PowerBuoys during the remainder of the season. These

lanes would be known to local fishermen. The Crabbing/Fishing Subgroup has also suggested

that OPT provide up to two weeks notice of PowerBuoy movement associated with scheduled

maintenance. Such notice would allow crabbers to minimize the number of pots that were set in

the transit lanes. For unscheduled maintenance or emergencies, no notice would be required but

OPT will use a vessel with vessel monitoring system capability. OPT may not provide two-week

advance notice in the event that it is necessary to take advantage of a good weather window.

These issues are also discussed in Section 5.C.6, Recreation, Ocean Use, and Land Use.

Recreation and Tourism

A potential positive effect of the project is that it may represent the first commercial-scale wave

energy project in the U.S., and as such, it may attract people to the shore to view it. OPT

proposes to develop, in consultation with OPRD, an Interpretive and Education Plan, which will

include the design and installation of an interpretive display on shore near the Sparrow Park

Road terminus.

A potential effect of the project on recreation and tourism is its visual impact on the seascape.

OPRD (2005) has identified the shore’s scenic views and settings as critical to maintaining the

coastal recreational experience. OPT conducted a desktop visual analysis for viewing a

PowerBuoy in the array from the beach where the power will come ashore (at 2.5 miles, the

nearest point of land to the array), two dunes of varying height located behind the beach

(approximately 2.75 to 3.0 miles from the PowerBuoy array with approximate elevations of

70 feet and 150 feet, respectively), and the Umpqua lighthouse (approximately 6.5 miles

southeast of PowerBuoy array at elevation 100 feet). The study indicated that the PowerBuoys

would be visible from these locations but would measure between 0.6 and 1.6 mm (further

discussed in Section 5.C.7, Aesthetic Resources). The PowerBuoys would therefore only be

visible on the horizon during clear days, although the PowerBuoys will be lit for navigational

safety. Section 5.C.7, Aesthetic Resources, describes these findings more completely. Because

of the proposed project’s distance from shore, the openness of the top part of the PowerBuoy
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(would result in the PowerBuoys being less visible from shore), and the potential for fog and

haze present along the Oregon coast, OPT expects that the proposed project will be visually

unobtrusive during much of the year. OPT will be conducting a Visual Assessment Review,

involving the interested members of the Recreation and Public Safety Committee viewing the

single PowerBuoy from the beach, the top of a dune near the beach, and Umpqua Lighthouse,

within the framework of the proposed AMP.

As discussed above in Section 5.C.6 (Recreation, Ocean Use, and Land Use), stakeholders have

also raised the concern that the number of gray whales visible from the Umpqua Lighthouse may

be reduced if whales avoid the project because of noise generated by the PowerBuoys or if the

results from the Cetacean Study (see Appendix C) result in deployment of acoustic guidance

devices to deter whales around the wave park. If whales are deterred from the project area, and

if they may move further out to sea rather than moving nearshore, they may be less visible from

the lighthouse. In this scenario, less people may go to the Umpqua Lighthouse for whale

watching. It is believed that whales will not swim great distances out of their way to avoid the

project, even if an acoustic guidance system is deployed (acoustic guidance systems have not yet

been deemed necessary), and because the lighthouse is located over 6 miles southeast of the

proposed PowerBuoy array, it is anticipated that the project will not affect the distance whales

are swimming offshore near the lighthouse. OPT believes results of the proposed Cetacean

Study will allow for confirmation of the expectation that the project will not affect the distance

whales are swimming offshore near the lighthouse.

Navigation and Marine Traffic

Coast Pilot 7 (NOAA 2007k) recommends that vessels traveling along the Oregon Coast proceed

along rhumb lines from 42.83333°N, -124.73333°W off of Cape Blanco (approximately 65 miles

south of the project site) to 46.18333°N, -124.20000°W at the Columbia River entrance. This

suggested travel path falls approximately 17 miles to the west of proposed boundary for the

10-PowerBuoy array. The approximate coordinates of the PowerBuoy array are 43.75501°N,

-124.23521°W. Vessels of 300 gross tons or larger are encouraged by the West Coast Offshore
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Vessel Traffic Risk Management Project to voluntarily stay a minimum distance of 25 miles

from the shoreline or well outside the project boundary.

To provide for navigational safety, OPT plans to request designation of the PowerBuoy array as

a Restricted Navigation Area and a No Fishing Area. Requirements for this designation have

been defined and will be applied for as appropriate. While an east-west transit lane is not

appropriate for the size of this proposed project, OPT agrees that they should be considered for

larger wave parks.

c. Unavoidable Adverse Impacts

Given the size and location of the proposed project—10 PowerBuoys and located 2.5 nautical

miles offshore—the only anticipated unavoidable adverse impact of the project on

socioeconomic resources is the loss of area associated with the array footprint (30 acres

[0.12 square kilometers]) for crabbing (possibly significantly more than 30 acres if crabbers

choose to deploy pots away from the array during large storms to minimize the potential for

entanglement with the project mooring lines). Although the project area does overlap with an

area used for crabbing, because of the small size of the proposed array, the expected impact is

not expected to be economically significant.

9. Cultural Resources

a. Affected Environment

There are no Indian reservation lands within the project boundary or immediate project vicinity.

The ancestral lands of the CTCLUSI extend over the central and southern coast of Oregon

(Figure 5.C.9-1) and include the Reedsport Project area. The CTCLUSI’s ancestral lands extend

from Tenmile Creek in Lane County south to Fivemile Point in Coos County, and from the crest

of the Coast Range to 12 nautical miles beyond the continental shelf (Letter from Howard

Crombie, Director, Dept. of Natural Resources, CTCLUSI, October 9, 2006).
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Cultural resources include prehistoric and historic-period archeological sites, objects, historic

structures, and traditional cultural properties (TCPs). TCPs are places that may or may not have

human alterations, but are important to maintaining the cultural identity of a community such as

an Indian tribe. The Commission’s regulations follow Section 106 of the NHPA of 1966, as

amended, in requiring that the Commission evaluate potential effects of a proposed project on

cultural resources listed or eligible for listing in the National Register of Historic Places and to
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FIGURE 5.C.9-1

ANCESTRAL TERRITORY OF THE CONFEDERATED TRIBES OF COOS, LOWER

UMPQUA, AND SIUSLAW INDIANS

Map from testimony in the Court of Claims of the United States, No. K-345, 32Q et seq., 9 April 1935.
(Confederated Tribes 2007).
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afford the ACHP a reasonable opportunity to comment on the proposed undertaking. Cultural

resources listed or considered eligible for the National Register of Historic Places are called

historic properties. Pursuant to Section 106, if potential adverse effects to historic properties are

identified within the proposed project’s area of potential effects (APE), the Commission needs to

seek ways to avoid, reduce, or mitigate such adverse effects in consultation with the SHPO, and

with any other interested parties, including Indian tribes. When the APE involves Indian

reservation lands, the Commission seeks the concurrence of the Tribal Historic Preservation

Officer (THPO) in lieu of the SHPO.

An APE, as defined in the implementing regulations for Section 106, means the geographic area

within which a proposed undertaking (such as constructing and operating the Reedsport Project

shore station) may cause changes in the character of, or use of historic properties. Consistent

with current FERC policy, the APE proposed for this licensing will include the area within the

FERC project boundary and any areas outside the project boundary where the project is found to

be affecting historic properties. The proposed APE for this proposed project, as shown in

Figure 1-1, consists of the following:

■ An approximate 0.5-mile-by-0.5-mile area in the Pacific Ocean (PowerBuoy array area)

about 2.5 nautical miles west of the coast at Gardiner.

■ An approximately 2-mile-long corridor for a subsea transmission cable (that will be buried

under the seabed to a minimum depth of 3 to 6 feet) from the PowerBuoy array to the

outfall of an effluent discharge pipe located at a water depth of 35 feet about 0.5 miles

from shore.

■ From shore, the subsea cable then runs through the effluent pipe beneath the intertidal

zone, the beach and the sand dunes, to the demarcation point located at the turn-around at

the end of Sparrow Park Road, just inland of the sand dunes. At the demarcation point, the

subsea transmission cable exits the effluent pipe, transitions to an underground

transmission cable within a buried vault, re-enters the effluent pipe, and continues

underground within the existing effluent pipeline.

■ The underground transmission cable continues within the existing roadway and runs for

3 miles before reaching the shore station.
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■ The transmission cable terminates at the shore station which is in close proximity to the

existing Douglas Electric Cooperative transmission line (terrestrial transmission cable

totals about 3 miles).

Historically, at least four tribal groups inhabited the Umpqua River Basin. The Southern Molalla

Tribe inhabited areas that surrounded the headwaters of the South Umpqua River. The Lower

Umpqua Tribe (Kalawatset) occupied the coastal lands and tributaries from the Siltcoos River

south to Tenmile Creek. The Upper Umpqua Tribe and the Cow Creek Band of the Umpqua

Tribe lived along the Umpqua River, occupying the majority of the basin (Barnes & Associates

2006).

It remains unknown when these area tribes settled their respective lands. Archaeological remains

suggest that the Native American settlement in the Umpqua watershed began at least some 8,000

years before the arrival of early European/American settlers and explorers in the late 1700s.

Beginning in the middle of the sixteenth century, foreign diseases such as small pox were

introduced through contact and trade with Spanish explorers sailing the Pacific Coast from

Mexico. In the early 1800s, the estimate of Native Americans in the Umpqua Watershed was

3,000 to 4,000 in the Umpqua Valley and about 500 people at the coast and estuaries. It is

unclear whether introduced disease significantly reduced the population prior to census. By the

mid-1800s, white settlers began building permanent housing and promoting wide-scale

settlement in the river basin (Confederated Tribes 2007).

As white settlers populated the Umpqua Watershed, relations with the Tribes deteriorated.

Relocation and neglect of treaty agreements resulted in the Coos, Lower Umpqua, and Siuslaw

tribes collaborating in their efforts to pursue land claims beginning in 1916. The CTCLUSI

weathered the changing political landscape over the following decades, including termination

initiatives to cease government-to-government relations with the federal government. In 1984,

federal recognition was restored and today, the CTCLUSI have a 6.1-acre reservation and tribal

hall in Empire, as well as the Three Rivers Casino in Florence, Oregon (Confederated Tribes

2007).



Section 5 Environmental Analysis

5-263

OPT contacted the Confederated Tribes regarding the siting of the proposed transmission line.

Mr. Crombie, the Director of Natural Resources for the CTCLUSI, stated the following in a letter

dated October 9, 2006:

The Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians have known the
meaning of sustainability since Time Immemorial. We understand that environmental
integrity and economic stability are inseparable, and we honor diversity in all of its
manifestations, including cultural diversity, biological diversity, and economic
diversity. For these reasons, based on the information currently available to the Tribes,
we support the concept of using wave energy, and we conditionally support the
proposed project.

b. Environmental Effects

The dynamic nature of the Oregon coast, where beaches, dunes, cliffs and headlands are subject

to erosion and flooding, can quickly erase evidence of the older cultures along the Oregon Coast

(OPRD 2005). As such, there are no known historic or archaeological sites along the shore in

the project area. There are no records of artifacts being deposited in the marine waters off the

coast of Oregon. Therefore, the project marine and sand dune portions of the project site are not

anticipated to pose a threat to historic artifacts or burial grounds. OPT will construct and operate

the project consistent with the revised MOU with the CTCLUSI and SHPO requirements.

A systematic Marine Geophysical Survey of the ocean seafloor and sub-bottom in the offshore

area that includes the APE was conducted using methods approved for archaeological

investigations (Sea Engineering 2007). These surveys were conducted from September 11, 2007

to September 14, 2007. The survey covered the 800-meter-by-800-meter PowerBuoy array site

and along a 200-meter-wide corridor centered on the cable route from the end of the effluent pipe

outfall to the array site. The scope of work for the Marine Geophysical Survey included

bathymetric, side scan sonar, magnetometer, sub-bottom, sediment sampling, towed video, and

diver surveys. The final study report is included in this license application as Appendix D.

Results of the Marine Geophysical Survey documented that the seabed in the project area is

generally flat and featureless, with depths ranging from approximately 165 feet to 225 feet. The

bottom is uniformly sandy with no rocky outcroppings or ledges. The effluent pipe, a concrete-
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encased steel pipe located approximately 0.5 miles from shore, was the only magnetic anomaly

detected in the survey area. The side scan sonar survey identified no objects on the seabed, other

than sand. The sub-bottom survey yielded results similar to those described above. The cable

corridor and PowerBuoy array area has a defined substrate comprised of sand to the depth of

sub-bottom penetration (greater than 65 feet). No sub-bottom structure was detected in the

proposed PowerBuoy array area or subsea transmission cable corridor, apart from the effluent

pipe (Sea Engineering 2007). The geophysical study was reviewed by an archaeologist to further

evaluate the potential archaeological impacts of the proposed project. It was concluded that the

offshore portion of the project was unlikely to have any effects on submerged archaeological

resources (Davis 2009; see Volume III, consultation record).

On August 30, 2007, OPT submitted a letter and map of the project area showing the

transmission line route, to the CTCLUSI Cultural Resource Protection Coordinator to initiate

consultation regarding the siting and construction of the proposed transmission line for the

terrestrial portion of the project. Since that time, OPT has decided to bury the terrestrial

transmission cable for its entire length within the existing effluent pipe to minimize potential

effects to cultural, environmental, and visual resources.

On December 29, 2009, the CTCLUSI Cultural Resource Protection Coordinator was provided

with the revised project description, proposed APE, and the geoarchaeological review (Davis

2009). The CTCLUSI Cultural Resource Protection Coordinator researched their database for

cultural resources, and in a letter to OPT dated January 14, 2010, stated that “There are no

recorded sites within the transmission line route and there will be no impacts to any potentially

unknown cultural resources along this route.” The CTCLUSI Cultural Resource Protection

Coordinator did identify three sites in the vicinity of the proposed shore station and noted that

ground disturbance associated with installation of both the vault buried at the demarcation point

and the shore station should be monitored. Therefore, OPT will have a qualified archaeologist

onsite to monitor these activities. In the January 14, 2010 letter to OPT, the CTCLUSI Cultural

Resource Protection Coordinator also concurred with the findings from the geoarchaeological

review.
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Based on the findings of the marine archaeologist and the CTCLUSI Cultural Resource

Protection Coordinator, OPT concludes that the proposed project, both marine and terrestrial

components, will not have an effect on cultural resource that would be eligible for the National

Register.

c. Unavoidable Adverse Impacts

From the analysis presented above, there are no unavoidable adverse impacts from this project

on cultural resources. OPT will monitor ground disturbance from construction of the vault at the

demarcation vault and the shore station with a qualified archaeologist to avoid impacts to historic

resources and will adhere to conditions set forth by the Oregon SHPO office.
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Section 6

Developmental Analysis

6.1 Background

Experts have estimated that the potential for clean, renewable energy generated from wave

energy resources could be approximately equal to all the power generated by hydroelectric

facilities in 2004. According to the Energy Information Agency, 268.4 terawatt-hours (TWh)

were generated at conventional hydroelectric facilities in the U.S. during 2004. Cumulative

generation from all sources in the U.S. during 2004 was 3,970 TWh. Conventional hydroelectric

represented approximately 7 percent of generation. The EPRI estimated that 260 TWh could be

achieved with 15 percent of the ocean wave energy potential utilized. The EPRI study also

identified the Oregon coast as a significant wave energy resource with an average energy density

of 21.2 kW/m. Clearly, wave energy has tremendous opportunity to contribute to the U.S.

electric generation portfolio with clean, renewable energy. These resources can contribute to

reducing carbon emissions, increasing energy security of the U.S., and reducing dependence on

foreign oil and natural gas.

Oregon Governor Kulongoski has established a “bold - yet attainable - goal of meeting 25% of

our {Oregon’s} electricity needs through renewable resources by 2025 through a Renewable

Portfolio Standard” for Oregon in his 2007 Legislative Agenda. The opportunities for harnessing

wave energy were recognized by the Governor and the Oregon Innovation Council which formed

the Oregon Wave Energy Trust (OWET). OWET’s goal is to help establish 500 MW of wave

energy in the state by 2025. The first wave energy project recognized under the Oregon

Solutions Process was the Reedsport OPT Wave Park, the subject of this license application to

FERC.

Domestic wave energy can also be an engine of economic growth in addition to providing clean,

renewable wave energy to help power America’s homes, businesses, and industry,. Oregon has

already begun to receive the economic development benefits of this project. In December 2009

Ocean Power Technologies and Oregon Iron Works signed a contract for the single PowerBuoy

at Reedsport. The single PowerBuoy will provide jobs for 30 employees at Oregon Iron Works.
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The potential work generated by the additional nine PowerBuoys, which are the subject of this

application, can provide work for an additional 180 skilled workers at OIW. These figures do

not include the jobs affected by the 250 tons of American steel procured for the single

PowerBuoy. It also does not include the jobs which will be created during the fabrication of the

anchoring and mooring systems or construction of the project.

Governor Kulongoski’s comments at the launch of the West Coast Governor’s Ocean Action

Plan (July 29,2008) indicate the Governor’s commitment to wave energy with the Governors of

California and Washington.

Oregon has a legacy of innovation and leadership when it comes to our ocean. Since the
early 1970s Oregon has managed our ocean resources with an eye to future generations,
focusing on protecting ecological, social and economic values that the coast and oceans
provide us as a state and a region. I am pleased that Washington and California have
united with Oregon to address our shared challenges. We all want clean coastal waters
and beaches, healthy ocean ecosystems and an increased scientific understanding of our
ocean and its many resources driving coastal communities. This plan will help each of
us foster sustainable coastal communities.

But to achieve this we must first identify the current economic conditions of coastal
communities. We need a better understanding of the coastal economics of our shoreline
so we can support the kind of future development that protects our coast's biggest asset,
a healthy ocean. As part of our collective efforts we will work with coastal communities
across the country and on our West Coast. From that we can learn how to better be
productive and create accessible waterfronts with water-dependent businesses and
activities, not waterfronts overrun by condos and t-shirt shops.

One way to both create economic opportunities while also increasing our production of
clean, renewable energy is to explore the potential of wave energy. Harnessing the
energy of waves and tides along the West Coast is an exciting endeavor. Oregon, along
with the entire West Coast, has the potential to be the national leader in generating
power from waves, a renewable, clean and reliable resource. It is extremely important,
though, that the three states combine efforts to evaluate both the benefits and impacts of
ocean energy development. We need to learn how wave energy effects the marine
environment, as well as the fishermen who are currently using the same areas where the
wave industry would like to anchor buoys.

We also need to develop a consistent state and federal regulatory approach. Wave
energy is a new use of our ocean and we need to make sure that the state and federal
government are ready to handle the permit process. I signed a unique agreement with
the Federal Energy Regulatory Commission that will provide us with the leverage we
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need to assert our interest in wave energy efforts. It is critically important to me that the
wave energy products are in Oregon's long-term interest.

Wave energy is also very deserving of serious consideration because it will help Oregon
fight climate change. My colleague, Governor Schwarzenegger, has already highlighted
this critical issue and I want to assure you that Oregon is committed to playing its part.
During the 2009 legislative session I will pursue a comprehensive legislative package
that aggressively mitigates the impacts of global warming and puts Oregon on track to
achieve our goal of reducing greenhouse gas levels to 10 percent less than 1990 levels
by the year 2020.

This package will make key investments in a cap and trade system, energy efficiency
and conservation, renewable energy, sustainable transportation and a clean technologies
workforce. A plan to keep our oceans healthy is limited in what it can accomplish
absent a comprehensive plan to fight climate change. Global warming is having a
negative impact on our marine life. We must take action now.

Finally, in order for us to be successful we need the help of the citizens of the West
Coast. That is why with the Ocean Action Plan we promote increasing ocean awareness
and expanding ocean education is a critical part of our effort. These four priorities,
sustainable coastal economics, wave energy, climate change and ocean education,
represent just a handful of the commitments I have made with Governor Gregoire and
Schwarzenegger in our West Coast Ocean Action Plan. This collaboration with
California and Washington is going to provide us with the resources we need to truly
address the challenges and the opportunities our shared ocean faces.

In December 2009 Governor Kulongoski again indicated his continued support of wave energy

during the signing of a Memorandum of Understanding with OPT. The Governor stated “I

believe that the Agreement between Oregon and OPT provides a foundation for moving forward

in a manner that is respectful of existing ocean uses and values, while helping Oregon transition

to an independent renewable energy future. In particular, I welcome OPT as the first commercial

developer of wave power stations in Oregon. OPT is investing substantial resources in Oregon

and providing expertise to help Oregon achieve its desired goal of becoming a world leader in

responsible commercial development of wave energy. The major portion of its wave power

stations will be manufactured in Oregon, creating important ‘green’ jobs in this exciting new

industry.”
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6.2 Power and Economic Benefits of the Project

The Reedsport OPT Wave Park will utilize Ocean Power Technology’s PowerBuoy technology.

This technology represents the leading edge of an emerging technology sector in the renewable

energy space. OPT has been developing this technology since 1994 and the PB150 PowerBuoy

represents OPT’s pre-commercial system. As an early commercial system, the capital costs

associated with this technology are significantly higher than the target commercial capital pricing

of $4,000,000 per MW, which is based on volume production. OPT desires to demonstrate the

capabilities of the PowerBuoy technology in a grid connected application. It is OPT’s intent that

the results of this 1.5 MW project will lead to a broader commercial application of the PB150

and next generation PowerBuoy technology at sites along the Oregon Coast and the world.

The capacity of the project is 1.5 MW estimated to generate 4,140 MWh in an average year.

This estimated annual generation includes a 90 percent reliability factor for the project. OPT

estimates that the power generated will follow the wave energy which peaks in the December to

January timeframe and is at a minimum during the summer. The deployment, commissioning

and operation of this project provides an opportunity for the Pacific Northwest Generating

Cooperative (PNGC), Douglas Electric Cooperative (DEC), and Central Lincoln Peoples’ Utility

District (CLPUD) to evaluate how wave energy fits into their portfolio. According to Douglas

Electric Cooperative, the average residential consumption in the Reedsport service area is

13,300 kWh (Pers. comm. with DEC, October 2009). In addition, the residential electric load is

driven by winter electric heating which matches the resource generation profile.

One of the significant capabilities of wave energy is the potential to forecast the generation up to

72 hours in advance. This capability was discussed with BPA at a meeting at their offices in

January 2010. The diversity of energy supply options and energy storage opportunities will help

augment the BPA generation portfolio. Wave energy can be one of the generation assets helpful

in balancing the variations in wind energy and its effects on the transmission system. BPA is

proposing revisions in its wind energy integration charge to account for these variations.
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OPT reviewed the generation forecasts of the Northwest Power Coordinating Council (NWPCC).

OPT’s conclusion is that the Reedsport Project is needed to help raise awareness of ocean

energy’s potential as part of the generation portfolio mix. The current plan does not include

wave energy. An additional benefit is that the Reedsport project will utilize existing,

underutilized transmission facilities located west of the Cascades.

This project is the first time the PB150 PowerBuoy wave energy converters will be deployed

commercially anywhere in the U.S. The purpose of this project is to generate clean renewable

energy as well as to gather relevant operating, technical, and environmental data of an array

configuration for OPT’s PowerBuoy technology. This project is anticipated to address

stakeholder’s questions regarding the application of OPT’s technology towards larger scale

commercial projects.

The estimated capital costs for this project are not reflective of the capital costs for the mature

technology in high volume production. OPT believes that the capital costs at that time will be

competitive with traditional fossil fuel based generation. The estimated capital costs for this

project are in excess of $50,000,000. This is approximately $33,333,000 per MW and not

representative of the economics of the technology at a mature state.

Annual O&M expenses for this project are anticipated to be higher than for the target

commercial O&M expenses for the mature technology. As this project represents a “first of a

kind” commercial project of a PowerBuoy array, a benefit of the project is for OPT to ascertain

performance of the PB150 PowerBuoy equipment compared with design and engineering

specifications. OPT anticipates that operating expenses will be approximately similar to an

offshore wind renewable energy project for administrative, operating, and technical expenses.

Expenses for maintenance personnel are anticipated to be comparable to similar work in allied

industries. OPT asserts proprietary claims as to the projected maintenance costs for this project,

given this first of a kind commercial demonstration project.
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OPT anticipates that the plant’s operating costs will include insurance and safety requirements.

These are likely to be incorporated by the state of Oregon as conditions of the permits and

licenses OPT must receive to build and operate the project.

Reedsport OPT Wave Park, LLC and its parent company, Ocean Power Technologies, Inc, are

the only wave energy companies with the capability of obtaining financing for a project of this

size. The project finance plan is anticipated to utilize a combination of third party equity and

stakeholder funding, governmental cost share funding from the U.S. Department of Energy, tax

credits from the U.S. Treasury Department and the state of Oregon, internal resources of OPT,

and other resources available to OPT. It is not anticipated that the installation of the multi-buoy

project will proceed prior to project financing being in place. At this time, OPT cannot provide

the Weighted Average Cost of Capital (WACC) for the project as project financing is still

progressing. OPT is requesting a 35-year operating license so the project costs would be

amortized over this period. In addition, discussion of wave energy lease rates and other annual

project fees are in progress with the state of Oregon.

Discussions with PNGC regarding purchase of power have occurred. These discussions have

focused on the near term (less than five years). As of the filing date of this application,

negotiations for power from the project have not commenced among OPT, PNGC, DEC, and

CLPUD. OPT anticipates that a contract with PNGC and some of its member cooperatives will

be signed for the output of this project. OPT anticipates entering into future generation contracts

in addition to a contract with PNGC.

6.3 Comparison of Alternatives

6.3.1 No-Action Alternative

OPT does not believe that a project of this type for ocean energy as an additional renewable

energy resource should be deferred. According to recent census statistics, over half of the

population in the U.S. lives within 100 miles of the coast. In addition, the U.S. Department of

Energy has identified three levels of transmission congestion concerns along the West Coast. As
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expected, these corridors lie along heavily populated areas. One area of concern is the Seattle to

Portland corridor. In discussions with local electric utilities, the availability of west to east

transmission from wave energy was cited as a particular interest. Providing an additional

generation source west of the Cascades has the potential to increase transmission reliability for

certain sections of the coast.

If the project is not built, the economic stimulus that would be associated with the project would

not occur. The project is anticipated to create three to six full-time jobs. In addition, as stated

above, in December 2009 Ocean Power Technologies and Oregon Iron Works signed a contract

for the single PowerBuoy at Reedsport. The single PowerBuoy will provide jobs for 30

employees at Oregon Iron Works. The potential work generated by the additional nine

PowerBuoys, which are the subject of this application, can provide work for an additional 180

skilled workers at OIW. These figures do not include the jobs affected by the 250 tons of

American steel procured for the single PowerBuoy. It also does not include the jobs which will

be created during the fabrication of the anchoring and mooring systems or construction of the

project. This work would not occur under the No-Action Alternative.

The opportunity to demonstrate the practicability of the PowerBuoy technology to generate

electricity from a source capable of producing 7 percent of the power in the U.S. is a powerful

incentive. This project, under the proposed Settlement Agreement, Study Plans, and AMP (the

latter two of which are contained in Volume IV of this Application), proposes to evaluate this

project in an environmentally responsible manner. Approval of the project, operated as proposed

in this application and with environmental studies conducted as proposed in Volume IV, is

believed to be a superior alternative to the “No-Action” Alternative.

6.3.2 OPT’s Proposal

OPT proposes to deploy an additional nine PowerBuoys and operate the 10 PowerBuoys as a

single operational unit. The single PowerBuoy is planned for deployment prior to the

deployment of the additional nine PowerBuoys. As discussed in the “No-Action” Alternative,

OPT plans to operate the project in accordance with the Settlement Agreement. The Settlement
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Agreement contains a suite of six study plans which have been developed with relevant federal,

state, and Non-Governmental Organization stakeholders since the filing of the Preliminary

Permit. These study plans address the areas of Cetaceans, EMF, Avians, Pinnipeds, Fish and

Invertebrates, and Wave, Current and Sediment. The plans were developed to help increase the

body of knowledge regarding wave energy. The study plans were also developed with the intent

to acquire knowledge of the environmental effects of wave energy projects to support larger

commercial projects.

Estimated cumulative PM&E measures for the first five years of the project are estimated at over

$3,000,000. It is estimated that the first two years of the project will experience the highest

expenses associated with the environmental studies. The estimates range from $1,000,000 to

$1,400,000 for this early period in the project.
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Section 7

Comprehensive Development and Recommended
Alternative

Sections 4(e) and 10(a) (1) of the FPA require the Commission to give equal consideration to all

uses of the waterway on which the project is located. During reviews of such projects, the

recreational, fish and wildlife, and all other non-developmental values of the waterway are to be

evaluated equally against a project’s electrical energy and other developmental values. In

determining whether, and under what conditions, to license a project the Commission must

weigh the various economic and environmental tradeoffs involved in the decision.

Under the proposed action, OPT would deploy an additional nine and operate the 10-PowerBuoy

array, taking a number of steps to minimize impacts of plant construction and operation.

Because the proposed Reedsport Project would be the first grid-connected wave energy project

off the northwest Pacific coast and in the U.S. and employs a technology that may continue to be

refined for the project site, there is some uncertainty regarding potential and probable effects of

the project on aquatic life and the surrounding environment. The process proposed by OPT for

this License addresses these issues by providing for post-license studies and stakeholder

consultation to evaluate and address, as needed, project impacts. The small size of the currently-

proposed project also minimizes potential disturbance and impacts.

The proposed action and the No-Action Alternative are the only alternatives for the project

evaluated by this APEA. The recommended alternative is licensing the Reedsport Project with

the PM&Es described below for the following reasons:

■ The project will allow for the generation of clean, renewable electricity while facilitating

the collection of data needed to advance wave energy converter technologies and develop

larger, more economically beneficial, projects.

■ The project is in line with the state of Oregon’s interests to be a world leader in wave

energy generation and to generate more electricity from renewable energy, as described in

the state’s Renewable Portfolio Standard.
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■ The project initiates the development of commercial wave energy in the U.S. by the only

domestic, publicly traded wave energy company with its corporate headquarters in the U.S.

■ Manufacturing of the PowerBuoys in local machine shops and local operations and

maintenance support will benefit the local Oregon economy and support development and

extension of other domestic industries supplying manufactured components and raw

materials to the wave energy industry.

■ OPT’s PowerBuoy technology has been rigorously tested in field trials and at successful

installations off the coast of New Jersey and the Marine Corps Base Hawaii at Kaneohe

Bay on the island of Oahu.

■ Numerous potentially-affected resources were identified through consultation with

resource agencies and stakeholders. As described in the analyses in Section 5, no natural

resources are expected to be significantly impacted by the project.

■ The project will reduce dependence on fossil fuels and will reduce greenhouse gas

emissions on a local, state, and national level. Climate change is daily commanding

greater attention, and renewable energy projects like the Reedsport Project are needed to

offset CO2 emissions from other domestic energy sources for power generation and

transportation and to combat global warming.

The proposed action and preferred alternative includes the following environmental measures:

■ Implement Spill Response Protocol (including a SPCC Plan)

■ Equip PowerBuoys with devices or materials to prevent pinniped haul-out

■ Conduct Cetacean Study.

■ Conduct Pinniped Study

■ Conduct Fish and Invertebrates Study

■ Conduct Electromagnetic Field Study

■ Conduct Offshore Avian Use Study

■ Conduct Wave, Current, and Sediment Transport Study

■ Implement Emergency Response and Recovery Plan

■ Implement Crabbing and Fishing Protection Plan

■ Implement Marine Use/Public Information Plan
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■ Light PowerBuoys in accordance with USCG regulations with consideration for protection

of offshore birds and recreational and commercial fishing vessels

■ Install transmission cable through existing effluent discharge pipe to eliminate effects of

crossing nearshore, intertidal, and dune habitat

■ Bury subsea transmission cable to minimize hazards to navigation and fishing

■ Install the terrestrial portion of transmission cable within the existing effluent pipe

easement within the bed of the access road to minimize potential visual, cultural and

environmental effects.

■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid

potential vessel strike

■ Conduct a Visual Assessment Review

■ Implement an Interpretive and Education Plan, including design and installation of

interpretive displays on shore

In conclusion, OPT recommends licensing the Reedsport Project as proposed for a term of

35 years. OPT believes that the public benefits of the proposed action outweigh those of the no-

action alternative. Given growing national and regional energy demands and supply limitations,

OPT recommends that development of new ocean energy technologies by OPT and other

companies be encouraged and promoted to increase domestic energy production from clean,

renewable sources.
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Section 8

Fish and Wildlife Recommendations

OPT anticipates that the 10(j)s will be consistent with the settlement. If Section 10(j)

recommendations are submitted, then pursuant to the FPA the Commission will be required to

make a determination that the recommendations of the federal and state fish and wildlife

agencies are consistent with the purpose and requirements of Part I of the FPA and applicable

law. Section 10(j) of the FPA states that whenever the Commission believes that a fish and

wildlife agency recommendation may be inconsistent with the purposes and requirements of the

FPA or other applicable law, the Commission and the agency shall attempt to resolve any such

inconsistency, giving due weight to recommendations, expertise, and statutory responsibilities of

such agency.
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Section 9

Consistency with Comprehensive Plans

Section 10(a) (2) of the FPA requires the Commission to consider the extent to which a project is

consistent with federal or state comprehensive plans for improving, developing, or conserving a

waterway or waterways affected by the project. Under Section 10(a) (2), federal and state

agencies have filed a total of 110 comprehensive plans for the state of Oregon, and 26 for the

entire U.S. In the PAD for the Reedsport Project (July 2007), OPT identified 28 of these 136

plans as being potentially relevant to the project. The plans reviewed are listed in Appendix J.

Based on review of these plans, OPT has further refined this list and believes that the plans listed

below are those that are relevant to the proposed project. OPT has reviewed the available

comprehensive plans to determine whether the Reedsport Project would be consistent with their

provisions. No inconsistencies were found.

Ocean Fishery

Federal Comprehensive Plans

■ National Marine Fisheries Service, Pacific Fishery Management Council. 1978. Final

environmental impact statement and fishery management plan for commercial and

recreational salmon fisheries off the coasts of Washington, Oregon, and California

commencing in 1978. Seattle, Washington.

■ Pacific Fishery Management Council. 1988. Eighth amendment to the fishery

management plan for commercial and recreational salmon fisheries off the coasts of

Washington, Oregon, and California commencing in 1978. Portland, Oregon.

■ Pacific Fishery Management Council. 2000. Amendment 14 to the Pacific Coast salmon

plan (1997). Portland, Oregon. [Online] http://www.pcouncil.org/salmon/

salfmp/fmpthrua14.pdf.

■ Pacific Fishery Management Council. 1999. Appendix A - identification and description

of EFH, adverse impacts, and recommended conservation measures for salmon:

Amendment 14 to the Pacific coast salmon plan. Portland, Oregon. [Online]

http://www.psmfc.org/efh/salmon_efh2.html.



Section 9 Consistency with Comprehensive Plans

9-2

■ Pacific Fishery Management Council. Appendix B - Description of the ocean salmon

fishery and its social and economic characteristics: Amendment 14 to the Pacific Coast

salmon plan. Portland, Oregon. August 1999. 109 pages. [Online]

http://www.pcouncil.org/salmon/salfmp/a14.html.

The Pacific Fishery Management Council is one of eight regional fishery management councils

established in 1977 by the Magnuson-Stevens Fishery Conservation and Management Act to

manage fisheries 3 to 200 miles offshore of the U.S. coastline, or the area known as the exclusive

economic zone. The Council has been involved with several FERC licensings in the northwest

because salmon are anadromous and return to freshwater rivers and streams to spawn.

Commercial and recreation salmon fisheries, namely those of Chinook salmon and coho salmon,

off the coasts of California, Oregon, and Washington are managed through the Council’s Fishery

Management Plan for Commercial and Recreational Salmon Fisheries Off the Coasts of

Washington, Oregon, and California. The council’s first salmon fishery management plan was

established to regulate the 1977 salmon season, and a new salmon management plan and

Environmental Impact Statement (EIS) were issued in 1978.

The Council adopted a comprehensive framework amendment in 1984, which replaced the 1978

plan and established fixed management objectives with flexible elements for annual

management. The purposes of the plan are to achieve optimum yield, prevent overfishing, and

restore salmon stocks, and the plan provides a framework for the Council to develop protection

measures as needed. This framework plan has been amended several times since 1984, and these

amendments (currently 14) are now all part of the Pacific Coast Salmon Plan.

Amendments 8 and 14 both addressed habitat policy, especially with respect to EFH.

Amendment 14, finalized in 2000, provides a comprehensive update of the salmon fishery

management plan and takes into account increased listings of salmon stocks under the ESA.

Amendment 14 also redefines optimum yield, provides new criteria to prevent or end

overfishing, defines overfishing, and describes EFH. The Pacific coast salmon fishery EFH

includes waters and substrate necessary for long-term, sustainable salmon production. The
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Council seeks to minimize adverse impacts of fishing and non-fishing activities on salmon EFH

through fishery management and assistance to other agencies. Appendix A of Amendment 14

offers a description of the adverse effects on Pacific salmon EFH and actions to encourage the

conservation and enhancement of EFH, including standard hydropower and water diversion

project operations to sustain salmon productivity. Appendix B provides a detailed description of

the Pacific coast salmon fishery.

Although the Reedsport Project does not extend into the exclusive economic zone managed

under the PFMC, the project does overlap with salmon EFH, as discussed in Section 5.C.5.

Because the proposed project is not expected to significantly alter benthic habitat or adversely

impact Pacific salmon populations, OPT believes that the project is consistent with these

comprehensive plans.

State Comprehensive Plans

■ Oregon Department of Fish and Wildlife. 1991. Comprehensive plan for production and

management of Oregon’s anadromous salmon and trout: Coastal Chinook salmon plan.

Portland, Oregon.

■ Oregon Department of Fish and Wildlife. 1995. Comprehensive plan for production and

management of Oregon's anadromous salmon and trout: Part III. Steelhead plan. Portland,

Oregon.

■ Oregon Department of Fish and Wildlife. 1997. Oregon Coastal Salmon Restoration

Initiative, Vols. 1-5. Roseburg, Oregon. [Online] http://fishfirst.org/picts/documents/

Kitzhaber's%20Salmon%20Plan.pdf.

■ Oregon Department of Fish and Wildlife. 1997. Oregon Plan for Salmon and Watersheds.

Salem, Oregon. [Online] http://www.oregon-plan.org/OPSW/archives/

archived.shtml#Anchor-Plan.

■ Oregon Department of Fish and Wildlife. 1995. Biennial report on the status of wild fish

in Oregon. Portland, Oregon. [Online] http://www.dfw.state.or.us/ODFWhtml/

Research&Reports/WildFishRead.html.
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The Oregon Coastal Salmon Restoration Initiative is the foundation for the Oregon Plan for

Salmon and Watersheds. Oregon’s Plan for Salmon and Watersheds (or Oregon Conservation

Plan) played a key role in the listing of some stocks of coho salmon under the federal ESA. The

plan, which is primarily designed to restore statewide populations of coho salmon (although

steelhead and cutthroat trout are also considered), consists of four elements: coordinated effort

by state and federal agencies, development of relevant action plans at the local level, monitoring

progress, and making appropriate corrective changes as needed. The plan places an emphasis on

improving compliance with existing environmental laws rather than establishing new protective

laws.

The status of wild fish populations in the state of Oregon was also evaluated in support of

Oregon’s Wild Fish Management Policy (OAR 635-07-52(8)) in the 1995 report listed above.

The 1995 biennial report included federal and state listings for special-status species and

management actions intended to improve the status of wild fish species, including Chinook

salmon and coho salmon, steelhead, cutthroat trout, and other salmonids.

The proposed Reedsport Project is not expected to adversely impact coastal salmon or other

nearshore wild fish populations, and is not anticipated to affect Pacific anadromous fish. The

project’s success depends on coordinated agency action and adaptive management. For these

reasons, OPT believes that the project is consistent with the elements and goals of the Oregon

Conservation Plan.

Other Wildlife

■ Oregon Department of Fish and Wildlife. 1993. Oregon wildlife diversity plan. Portland,

Oregon. [Online] http://www.dfw.state.or.us/wildlife/diversity/.

The Oregon Fish and Wildlife Commission adopted the Oregon Wildlife Diversity Plan in 1993

and updated it in 1999. The plan established the goals, objectives, and strategies for the

ODFW’s Wildlife Diversity (formerly Nongame) Program. The Diversity Plan includes a list of

state-designated endangered, threatened, and sensitive species.
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State-listed species that may occur in the vicinity of the proposed project are discussed in

Sections 5.C.3. and 5.C.4. Because the proposed Reedsport Project is not expected to adversely

impact state-listed wildlife, OPT believes that the Reedsport Project is consistent with the

Oregon Wildlife Diversity Plan.

Coastal Recreation and Ocean Use

■ Oregon Parks and Recreation Department. 2008. Oregon Outdoor Recreation Plan 2008-

2012 (SCORP). Salem, Oregon. [Online] http://egov.oregon.gov/OPRD/PLANS/docs/

scorp/2008_Scorp_Final_Web.pdf and Oregon Parks and Recreation Department. 2003.

Oregon Outdoor Recreation Plan 2003-2007 (SCORP). Salem, Oregon. [Online]

http://egov.oregon.gov/OPRD/PLANS/ scorp_review.shtml.

As stated in the 2003-2007 SCORP, every year in the state of Oregon ocean beach activities

account for an estimated 7.8 million recreational user days. The Reedsport Project lies within

SCORP Planning Region 1. The primary recreational interests identified in the most recent

SCORP study were walking, site seeing, and picnicking. Potential effects of the proposed

project on recreation in the vicinity of the project are addressed in Section 5.C.6 of this APEA.

Because the proposed project would not affect shore-based recreational opportunities, which are

the primary focus of the SCORP, and as ORPD has been actively engaged in consultation

conducted in support of development of this license application, OPT believes that the Reedsport

Project is consistent with this comprehensive plan.

■ U.S.D.A Forest Service. 1990. Siuslaw National Forest land and resource management

plan. [Online] http://www.fs.fed.us/r6/siuslaw/projects/forestplan1990/index.shtml.

The 1990 Forest Plan is the most recent management plan for the Siuslaw National Forest, which

administers the Oregon Dunes National Recreation Area.
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A portion of the transmission cable for the proposed project would traverse the Oregon Dunes

National Recreation Area. However, the entire portion of the transmission cable that will cross

this area will be located within an existing effluent discharge pipe or underground within the

access road. OPT believes that these measures will prevent any impacts to the Siuslaw National

Forest and that the project is, therefore, consistent with this comprehensive plan.

■ U.S. Fish and Wildlife Service. 1989. Fisheries USA: The Recreational Fisheries Policy.

[Online] http://www.fws.gov/policy/a1npi89_25.pdf.

The USFWS’s principles, goals, and objectives for recreational fishing in the U.S. are stated in

Fisheries USA. The formal policy was implemented in 1989 in recognition of the growing social

and economic importance of recreational freshwater, anadromous, and coastal fishing in the U.S.

The USFWS promotes and protects recreational fishing through environmental impact

assessment and technical assistance activities, operation of fish hatcheries and National Wildlife

Refuges, and programs to protect and restore fishery resources and habitats that support aquatic

life. OPT believes that, while the project will result in some restrictions on the offshore area

available for recreational fishing, overall the project is consistent with this comprehensive plan.

■ Oregon Land Conservation and Development Commission. 1984. Oregon Coastal

Management Program. Salem, Oregon.

Oregon’s Coastal Management Program, which is administered by the ODLCD and

Development, synthesizes state laws and forges partnerships between agencies for managing

coastal lands and waters. ODLCD is the designated Coastal Zone Management Agency for

federal coastal management purposes. The Oregon Ocean Resources Management Plan provides

the broad framework for Oregon’s CZM Program, and the Territorial Sea Plan, which is based

on the policies of the Ocean Resources Management Plan, is the primary plan against which the

proposed project must be evaluated for the purposes of coastal zone consistency. For the

purposes of coastal management, Oregon’s Ocean Stewardship Area extends to the 3-nautical-

mile territorial sea boundary.
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Although not included on the Commission’s list of comprehensive plans, the following resource

plans (discussed above) have been identified by ODLCD as relevant to the Reedsport Project:

■ The state of Oregon Statewide Planning Goals and Guidelines, ODLCD Goal: 19 Ocean

Resources (OAR 660-015-00-10(4)). [Online] http://www.oregon.gov/LCD/docs/

goals/goal19.pdf.

■ The state of Oregon Territorial Sea Plan, ODLCD. [Online] http://www.oregon.gov/

lcd/ocmp/ocean_tsp.html.

State Goal 19: Ocean Resources was established to help Oregon to conserve marine resources

and ecological functions. These conservation objectives include maintaining the long-term

benefits of renewable marine resources and protecting marine biodiversity, important marine

habitats, and areas important to marine fisheries. State Goal 19 directly relates to the Territorial

Sea Plan (OPAC 1994), was adopted in 1977 and amended in 2000. The goal establishes that

Oregon’s primary ocean policy objectives are conservation-oriented, and that the proper long-

term management of renewable marine resources (i.e., marine organisms) be given higher

priority than the development of non-renewable ocean resources. The goal also defines

important marine habitat and important fishery areas and includes criteria for evaluating whether

an action complies with Goal 19. Goal 19 further states that other beneficial uses of ocean

resources are protected and encouraged, provided they do not adversely affect important marine

habitat and important fishery areas and avoid to the greatest extent possible conflicts with other

ocean uses and activities.

Oregon has jurisdiction over a 3-nautical-mile-wide strip of ocean water adjacent to the shore

that is called the Territorial Sea. Oregon has a Territorial Sea Plan for this ocean area that

applies to state and federal agency programs and activities that take place here. The plan was

adopted in 1994 by the Ocean Policy Advisory Council and approved as part of the state's

Coastal Management Plan and was amended in late 2000. Issues have been discussed and study

plans prepared consistent with the requirements of the Territorial Sea Plan.
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The extent to which the proposed project conflicts with other ocean uses or has the potential to

adversely affect marine organisms was the major focus of the Oregon Solutions process and the

pre-filing consultation with state and federal agencies and local stakeholders. OPT does not

believe the project poses a significant risk to marine organisms but acknowledges that the No

Fishing and Restricted Navigation designation of the 10-PowerBuoy array does directly conflict

with commercial crabbing grounds. The Reedsport Project is, however, fully in line with

renewable energy goals for the state of Oregon, and the settlement parties have indicated support

for this goal. Additionally, OPT will continue to work with recreational and commercial

crabbing and fishing stakeholders to minimize effects of the project. OPT will evaluate potential

project effects and, where warranted, pursue mitigation within the framework of the proposed

AMP. The findings from the proposed studies, to be conducted within the context of the AMP,

will allow for reducing areas where there is some uncertainty regarding potential effects and

directly meet the requirements of Section 2 of the Territorial Sea Plan, which requires

inventories and effects evaluations. Therefore, OPT believes that the proposed project is

consistent with Oregon’s Coastal Management Program. In an email to OPT dated January 25,

2010, ODLCD stated “The (Settlement Agreement) process has functioned well and has

addressed all the TSP and Goal 19 issues that would be considered under the (Joint Agency

Review Team). The assumption is that the coordinating committee under the SA is the

substantive equivalent of the JART, so a separate process and coordination group would be

redundant and unnecessary.”
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Section 10

Finding of No Significant Impact

The proposed Reedsport Project represents a small-scale project, consisting of 10 PowerBuoys

deployed in an array having a footprint of 30 acres, located about 2.5 nautical miles offshore. As

outlined in this document, constructing and operating the Reedsport Project, with the measures

proposed in this license application, would result in minor, highly-localized effects to benthic

habitat and biota; minor reductions in the area available for commercial and recreational fishing

and potential instances of crab pots that drift into the array; minor, local, and short-term

disturbance to marine organisms and navigational traffic during construction and maintenance;

and minor ground-disturbance associated with installation of the underground transmission cable

within the effluent pipe (other than buried vaults at the demarcation point and periodically within

the road easement near the effluent pipe), and shore station. Licensing participants have

expressed general concern about impacts of the project on marine mammals, fish and other

marine organisms, ocean waves and currents, and the limited information regarding, and the

uncertainty of characterizing, project effects given the newness of this technology. From the

environmental analysis compiled in this document, OPT does not believe that these resources

would be adversely affected by the project and that the proposed action includes adequate

environmental protection measures and post-license studying and monitoring requirement to

minimize and evaluate potential effects. Because the proposed Reedsport Project is the first of

its kind in the U.S. and the world using PowerBuoys and employs a technology that may

continue to be refined for the project site, and because there is some uncertainty regarding effects

of the project on aquatic life and the surrounding environment, OPT believes the proposed

Adaptive Management Process provides an effective means to evaluate and modify, as

necessary, post-license studies and to ensure stakeholder consultation to aid in evaluating and

addressing project effects. OPT has demonstrated a willingness to work, and commitment to

continue working, with resource agencies and stakeholders to evaluate potential resource effects

and to refine the project design and operation to minimize disruptions to local marine life and

habitat and use of the project area by people.
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On the basis of our analysis, we conclude that issuance of an original license for the 1.5 MW,

10-PowerBuoy Reedsport Project, as proposed by OPT, would not constitute a major federal

action significantly affecting the quality of the human environment.
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APPENDIX A

TECHNICAL DATA FOR ABC3 ANTIFOULING, SIGMAGLIDE 890, AND

SHELL TELLUS OILS T



 

 
MATERIAL SAFETY DATA SHEET       

 

SECTION 1 - PRODUCT AND COMPANY INFORMATION
 

PPG Industries, Inc. 
One PPG Place 

Pittsburgh, PA 15272
 

PRODUCT SAFETY/MSDS INFORMATION: (412) 492-5555    7:00 a.m. 
- 4:30 p.m. EST
Product ID: ABC3-91 (0882)
PRODUCT NAME: ABC #3 BLACK 283S5415 AF
SYNONYMS: None 
ISSUE DATE: 08/15/2007
EDITION NO.: 2
 CHEMICAL 
FAMILY:

Hydrocarbon

EMERGENCY OVERVIEW: 
Flammable.  Keep away from heat, sparks, flames, and other sources of 

ignition. Do not smoke. Extinguish all flames and pilot lights. Turn off 
stoves, heaters, electrical motors, and other sources of ignition during 

use and until all vapors/odors are gone.CAUSES SEVERE EYE 
IRRITATION. MAY CAUSE MODERATE SKIN IRRITATION. MAY BE 
ABSORBED THROUGH THE SKIN. PROLONGED OR REPEATED 
CONTACT MAY CAUSE AN ALLERGIC SKIN REACTION.VAPOR 

AND/OR SPRAY MIST MAY BE HARMFUL IF INHALED. SANDING 
AND GRINDING DUSTS MAY BE HARMFUL IF INHALED. VAPOR 

IRRITATES EYES, NOSE, AND THROAT. VAPOR GENERATED AT 
ELEVATED TEMPERATURES IRRITATES EYES, NOSE AND 

THROAT. MAY CAUSE IRRITATION AND/OR ALLERGIC 
RESPIRATORY REACTION IN LUNGS.HARMFUL OR FATAL IF 

SWALLOWED. DRIED FILM OF THIS PRODUCT MAY BE HARMFUL IF 
CHEWED OR SWALLOWED. STABLE - HAZARDOUS REACTIONS 
POSSIBLE AT EXTREMELY HIGH TEMPERATURES/PRESSURES. 

 

 
SECTION 2 - COMPOSITION INFORMATION

The following ingredient(s) marked with an  "x"  are considered 
hazardous under applicable U.S. OSHA and/or Canadian WHMIS 
regulations.  If no ingredients are listed, then there are no U.S. OSHA 
and/or Canadian WHMIS hazardous ingredients in this product.  

Material/ 
CAS Number

Percent Hazardous

CUPROUS OXIDE 
1317-39-1

15 - 40 X      

ZINC OXIDE 
1314-13-2

10 - 30 X      

N-BUTYL ALCOHOL 
71-36-3

7 - 13 X      

ROSIN 
8050-09-7

5 - 10 X      

XYLENES 
1330-20-7

5 - 10 X      

ZIRAM, ZINC 
BIS(DIMETHYLCARBAMODITHI

OATO-S,S`)- 
137-30-4

1 - 5 X      

N-ETHYL-O-TOLUENE 
SULFONOMIDE 

1077-56-1

1 - 5 X      

N-BUTYL ACETATE 
123-86-4

0.5-1.5 X      

ETHYL BENZENE 
100-41-4

0.1-1.0 X      

(As Zinc Cmpnds) 
1314-13-2

* X See Sections  8 
and 15 for 

information.                  
(As Zinc Cmpnds) 

137-30-4
* X See Sections  8 

and 15 for 
information.                  

(As Copper Cmpnds) 
1317-39-1

* X See Sections  8 
and 15 for 

information.                  

  
SECTION 3 - HAZARDS IDENTIFICATION

 ACUTE OVEREXPOSURE EFFECTS 
 
 EYE CONTACT:
Causes severe eye irritation. Redness, itching, burning sensation and 
visual disturbances may indicate excessive eye contact.
 SKIN CONTACT:
May cause moderate skin irritation. Dryness, itching, cracking, burning, 
redness, and swelling are conditions associated with excessive skin 
contact.
SKIN ABSORPTION:
May be absorbed through the skin. Prolonged or repeated contact may 
cause an allergic skin reaction.
 INHALATION:
Vapor and/or spray mist may be harmful if inhaled. Sanding and grinding 
dusts may be harmful if inhaled. Vapor irritates eyes, nose, and throat. 
Vapor generated at elevated temperatures irritates eyes, nose and throat. 
May cause irritation and/or allergic respiratory reaction in lungs.
 INGESTION:
Harmful or fatal if swallowed. Dried film of this product may be harmful if 
chewed or swallowed.
 SIGNS & SYMPTOMS OF OVEREXPOSURE:
Repeated exposure to high vapor concentrations may cause irritation of 
the respiratory system and permanent brain and nervous system 
damage. Eye watering, headaches, nausea, dizziness and loss of 
coordination are indications that solvent levels are too high. Intentional 
misuse by deliberately concentrating and inhaling the contents can be 
harmful or fatal. Dryness, itching, cracking, burning, redness, and 
swelling are conditions associated with excessive skin contact.
 
 MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Not 
applicable.
 CHRONIC OVEREXPOSURE EFFECTS 
Avoid long-term and repeated contact.

__________________________________________________________________
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01-800-00-21-400 (Mexico)  

 

 0532-83889090 (China)  

 EMERGENCY PHONE NUMBERS 
(24 hours/day): 

 (514) 645-1320 (Canada)  

 (412) 434-4515 (U.S.)  
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PPG Industries, Inc. 

One PPG Place 
Pittsburgh, PA 15272

Product ID: ABC3-91 (0882)
PRODUCT NAME: ABC #3 BLACK 283S5415 AF

 

Repeated exposure to vapors above recommended exposure limits (see 
Section 8) may cause irritation of the respiratory system and permanent 
brain and nervous system damage.   Intentional misuse by deliberately 
concentrating and inhaling the contents can be harmful or fatal.  
Prolonged exposure to an ingredient(s) in this product may cause kidney 
and/or liver damage. High exposures to xylenes in some animal studies 
have been reported to cause health effects on the developing embryo 
and fetus. These effects were often at levels toxic to the mother.  There is 
some evidence that repeated overexposure to n-butyl alcohol vapors at 
concentrations above the stated threshold limits can contribute to hearing 
loss by damaging the auditory nerve and can cause specific injury to the 
cornea of the eye known as keratitis. There is some evidence that 
repeated exposure to organic solvent vapors in combination with constant 
loud noise can cause greater hearing loss than expected from exposure 
to noise alone.  An ingredient in this product has caused fetal toxicity in 
experimental animals.  The significance of these findings for humans is 
unknown.
The effects of long-term, low level exposures to this product have not 
been determined.  Safe handling of this material on a long-term basis 
should emphasize the prevention of all contact with this material to avoid 
any effects from repetitive acute exposures.  See Section 11, of this 
MSDS for a detailed list of chronic health effects information available on 
individual ingredients in this product.

 
SECTION 4 - FIRST AID MEASURES

If ingestion, irritation, any type of overexposure or symptoms of 
overexposure occur during or persists after use of this product, contact a 
POISON CONTROL CENTER, EMERGENCY ROOM OR PHYSICIAN 
immediately; have Material Safety Data Sheet information available.
EYE CONTACT: 
Remove contact lens and pour a gentle stream of warm water through the 
affected eye for at least 15 minutes.  If irritation persists, contact a poison 
control center, emergency room, or physician as further treatment may be 
necessary. 
SKIN CONTACT: 
Run a gentle stream of water over the affected area for 15 minutes.  A 
mild soap may be used if available.  If any symptoms persist, contact a 
poison control center, emergency room, or physician as further treatment 
may be necessary. 
 INHALATION:
Remove from area to fresh air.  If symptomatic, contact a poison control 
center, emergency room or physician for treatment information. 
 INGESTION:
Gently wipe or rinse the inside of the mouth with water.  Sips of water 
may be given if person is fully conscious.  Never give anything by mouth 
to an unconscious or convulsing person.  Do Not induce vomiting.  
Contact a poison control center, emergency room or physician right away 
as further treatment will be necessary.

 
SECTION 5 - FIRE FIGHTING MEASURES

 FLAMMABLE PROPERTIES 
 FLASHPOINT: 83 Degrees F  (  28 Degrees C)
 FLASHPOINT TEST METHOD:
Pensky-Martens Closed Cup
 UEL: Not Available.
 LEL: 1.5
 AUTOIGNITION TEMPERATURE:
Not Available.
 EXTINGUISHING MEDIA:
Use National Fire Protection Association (NFPA) Class B extinguishers 
(carbon dioxide, dry chemical, or universal aqueous film forming foam) 
designed to extinguish NFPA Class IC flammable liquid fires. Water spray 
may be ineffective.  Water spray may be used to cool closed containers 
to prevent pressure build-up and possible autoignition or explosion when 
exposed to extreme heat.

 PROTECTION OF FIREFIGHTERS:
Fire-fighters should wear self-contained breathing apparatus and full 
protective clothing.
 UNUSUAL FIRE AND EXPLOSION HAZARDS:
When this product is used, the overspray and other combustible materials 
such as paint booth filters, rags, masking materials, etc., contaminated by 
coating material are subject to spontaneous combustion. Wetting the 
contaminated materials and not packing them tightly together in refuse 
containers will minimize the potential for this to occur. Keep this product 
away from heat, sparks, flame, and other sources of ignition (i.e., pilot 
lights, electric motors, static electricity). Invisible vapors can travel to a 
source of ignition and flash back.  Do not smoke while using this product. 
Keep containers tightly closed when not in use. Closed containers may 
explode when overheated.  Do not apply to hot surfaces. Toxic gases 
may form when this product comes in contact with extreme heat. May 
produce hazardous decomposition products when exposed to extreme 
heat. Extreme heat includes, but is not limited to, flame cutting, brazing, 
and welding.

 
SECTION 6 - ACCIDENTAL RELEASE MEASURE

 STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Provide maximum ventilation. Only personnel equipped with proper 
respiratory, skin, and eye protection should be permitted in the area. 
Remove all sources of ignition.  Take up spilled material with sand, 
vermiculite, or other noncombustible absorbent material and place in 
clean, empty containers for disposal.  Only the spilled material and the 
absorbant should be placed in this container.

 
SECTION 7 - HANDLING AND STORAGE

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORAGE:
Vapors may collect in low areas. If this material is part of a multiple 
component system, read the Material Safety Data Sheet(s) for the other 
component or components before blending as the resulting mixture may 
have the hazards of all of its parts. Containers should be grounded when 
pouring.  Avoid free fall of liquids in excess of a few inches.
 
Do not apply on interior surfaces or other surfaces to which children may 
be commonly exposed.
 STORAGE:
Do not store above 120 degrees F.(48 degrees C.). Store large quantities 
in buildings designed and protected for storage of NFPA Class IC 
flammable liquids.

 
SECTION 8 - EXPOSURE CONTROLS & PERSONAL PROTECTION

ENGINEERING CONTROLS: 
Provide general dilution or local exhaust ventilation in volume and pattern 
to keep the concentration of ingredients listed in Section 8 below the 
lowest suggested exposure limits, the LEL below the stated limit, and to 
remove decomposition products during welding or flame cutting.
 

 PERSONAL PROTECTIVE EQUIPMENT 
 EYES:
Wear chemical-type splash goggles and full face shield when possibility 
exists for eye contact due to splashing or spraying liquid, airborne 
particles, or vapors.
SKIN/GLOVES: 
Wear protective clothing to prevent skin contact.  Apron and gloves 
should be constructed of: butyl rubber. No specific 
permeation/degradation testing have been done on protective clothing for 
this product. Recommendations for skin protection are based on 
infrequent contact with this product.  For frequent contact or total 
immersion, contact a manufacturer of protective clothing for appropriate 
chemical impervious equipment. Clean contaminated clothing and shoes.    
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RESPIRATOR:
Overexposure to vapors may be prevented by ensuring proper ventilation 
controls, vapor exhaust or fresh air entry. A NIOSH- approved air 
purifying respirator with the appropriate chemical cartridges or a positive-
pressure, air-supplied respirator may also reduce exposure. Read the 
respirator manufacturer's instructions and literature carefully to determine 
the type of airborne contaminants against which the respirator is effective, 
its limitations, and how it is to be properly fitted and used. Provide general 
dilution or local exhaust ventilation in volume and pattern to keep the 
concentration of ingredients listed in Section 2 below the lowest 
suggested exposure limits, the LEL below the stated limit, and to remove 
decomposition products during welding or flame cutting.
  Do not apply on interior surfaces or other surfaces to which children may 
be commonly exposed.
GENERAL HYGIENE - ESTABLISHED EXPOSURE LIMITS 
If Threshold Limit Values (TLVs) have been established by ACGIH, 
OSHA, Ontario or PPG, they will be listed below.  These limits are 
intended for use in the practice of industrial hygiene as guidelines or 
recommendations in the control of potential workplace health hazards.  
These limits are not a relative index of toxicity and should not be used by 
anyone without industrial hygiene training.  

Material/ 
CAS Number

Percent ACGIH TLV ACGIH 
STEL 

OSHA PEL OSHA 
STEL

ZINC OXIDE 
1314-13-2

10 - 30 R-  2 
MG/m3

10 MG/m3 R- 5 mg/m3 10 mg/m3

N-BUTYL 
ALCOHOL 

71-36-3

7 - 13 C-  50 ppm Not 
established

C-S-50 ppm Not 
established

XYLENES 
1330-20-7

5 - 10 100 ppm 150 PPM 100 ppm 150 ppm

N-BUTYL ACETATE 
123-86-4

0.5-1.5 150 PPM 200 ppm 150 ppm 200 ppm

ETHYL BENZENE 
100-41-4

0.1-1.0 100 ppm 125 ppm 100 ppm 125 ppm

 
Material/ 

CAS Number
Percent Ontario 

TWA
Ontario 
STEL

PPG IPEL PPG STEL

ZINC OXIDE 
1314-13-2

10 - 30 R-  2 
MG/m3

10 MG/m3 Not 
established

Not 
established

N-BUTYL 
ALCOHOL 

71-36-3

7 - 13 C-S-50 ppm Not 
established

Not 
established

Not 
established

XYLENES 
1330-20-7

5 - 10 100 ppm 150 ppm Not 
established

Not 
established

N-BUTYL ACETATE 
123-86-4

0.5-1.5 150 ppm 200 ppm Not 
established

Not 
established

ETHYL BENZENE 
100-41-4

0.1-1.0 100 PPM 125 PPM Not 
established

Not 
established

 
Key: ACGIH=American Conference of Governmental Industrial 
Hygienists; OSHA=Occupational Safety and Health Administration; 
TLV=Threshold Limit Value; TWA=Time Weighted Average; 
PEL=Permissible Exposure Limit (1989 Vacated values); IPEL=Internal 
Permissible Exposure Limit; Ceiling=TLV or PEL Ceiling Limit; STEL=TLV 
or PEL Short-Term Exposure Limit; Skin= Skin Absorption Designation.  
[C- Ceiling Limit; S-Potential Skin Absorption; R-Respirable Dust]
Additional Information Not applicable.

 
SECTION 9 - PHYSICAL & CHEMICAL PROPERTIES

 (FORMULA VALUES, NOT SALES SPECIFICATIONS) 
 SPECIFIC GRAVITY: 1.954
 PHYSICAL STATE: Liquid
Percent Solids: 80.26
Percent Volatile by Volume: 46.060
pH: Not available.
ODOR THRESHOLD: Not available.
Vapour Pressure: 7.2 mmHg

ODOR/APPEARANCE: Viscous liquid with an odor 
characteristic of the solvents listed in 
Section 2.

 VAPOR DENSITY: HEAVIER THAN AIR
Evaporation Rate: 58
 BOILING POINT OR RANGE: 148 -  288Degrees F
Freezing Point or Range: Not Applicable. 
Melting Point or Range(°C): Not Applicable. 
Partition coefficient (n-
octanol/water):

Not Applicable. 

 WEIGHT PER GALLON: 16.28 (U.S.) /  19.5 (IMPERIAL)
 

 
SECTION 10 - STABILITY AND REACTIVITY

 STABILITY:
This product is normally stable but may undergo hazardous reactions at 
extremely high temperatures and pressures.
 CONDITIONS TO AVOID:
None Known.
 INCOMPATIBLE MATERIALS:
Avoid contact with strong alkalies, strong mineral acids, or strong 
oxidizing agents.
 HAZARDOUS POLYMERIZATION:
None Known.
HAZARDOUS DECOMPOSITION PRODUCTS:
- Carbon monoxide - Carbon dioxide - Oxides of nitrogen - Oxides of zinc 
- Oxides of sulfur - Iron oxides - Oxides of copper 

 
SECTION 11 - TOXICOLOGICAL INFORMATION

ACUTE TOXICITY 

Material/ 
CAS Number

Percent ORAL 
LD50 (g/kg) 

DERMAL 
LD50 (g/kg) 

INHALATION 
LC50 (mg/l)  

CUPROUS OXIDE 
1317-39-1

15 - 40 .47 g/kg Not Available Not Available

N-BUTYL 
ALCOHOL 

71-36-3

7 - 13 .79 g/kg 3.40 g/kg 24.25 mg/l 4 hr

XYLENES 
1330-20-7

5 - 10 4.30 g/kg 1.70 g/kg 21.88 mg/l 4 hr

ZIRAM, ZINC 
BIS(DIMETHYLCAR
BAMODITHIOATO-

S,S`)- 
137-30-4

1 - 5 .32 g/kg 2.00 g/kg .08 mg/l 4 hr

N-ETHYL-O-
TOLUENE 

SULFONOMIDE 
1077-56-1

1 - 5 2.25 g/kg 1.00 g/kg Not Available

N-BUTYL ACETATE 
123-86-4

0.5-1.5 10.77 g/kg 17.60 g/kg Not Available

ETHYL BENZENE 
100-41-4

0.1-1.0 3.50 g/kg 17.80 g/kg Not Available

 
 CHRONIC TOXICITY 
Ingredient Target Organ/Chronic Effects:
- Respiratory sensitizer - Carcinogen - Eye - Embryotoxin - Ear - Kidney - 
Liver - Brain - Central nervous system - Lung - Fetotoxin  

Mutagenicity Toxicity:
This has not been tested for this product.
Reproductive Toxicity:
This has not been tested for this product.
 

SUPPLEMENTAL HEALTH INFORMATION: 
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Material/ 
CAS 

Number

Percent
Ingredient Specific Animal Data: 

N-BUTYL 
ALCOHOL 

71-36-3

7 - 13 This product contains an ingredient which has been 
shown to cause adverse reproductive effects in animals at 
doses which are also toxic to the mother.   

ETHYL 
BENZENE 
100-41-4

0.1-1.0 Ethylbenzene has been reported by NTP to cause cancer 
in laboratory animals following a chronic (2 year) 
inhalation exposure.  Dose levels of 75, 250 and 750 ppm 
were used, with evidence of carcinogenicity found in the 
kidneys of rats and the lung and liver of mice at 750 ppm. 
The No Observed Effect Level (NOEL) was 75 ppm.  The 
relevance of these findings to humans is uncertain, but 
appropriate safeguards should be employed to reduce or 
eliminate inhalation exposure to ethylbenzene.

  
SECTION 12 - ECOLOGICAL INFORMATION

POTENTIAL ENVIRONMENTAL EFFECTS 
Ecotoxicity: No Information Available.
 

ENVIRONMENTAL FATE 
Mobility: No information available.
Biodegradation: No information available.
Bioaccumulation: No Information Available.
 

PHYSICAL/CHEMICAL

Hydrolysis: No information available.
Photolysis: No information available.

 
SECTION 13 - DISPOSAL CONSIDERATIONS

Provide maximum ventilation, only personnel equipped with proper 
respiratory and skin and eye protection should be permitted in the area.  
Take up spilled material with sawdust, vermiculite, or other absorbent 
material and place in containers for disposal.
 Waste material must be disposed of in accordance with federal, state, 
provincial and local environmental control regulations.  Empty containers 
should be recycled by an appropriately licensed reconditioner/salvager or 
disposed of through a permitted waste management facility.  Additional 
disposal information is contained on the Environmental Data Sheet for 
this product, which can be obtained from your PPG representative. 

 
SECTION 14 - TRANSPORTATION INFORMATION

Proper Shipping Name: Paint
NOS Technical Name: None
Hazard Class: 3
 Subsidiary Class(es): None
UN Number: UN1263
Packing Group: III
 

USA - RQ Hazardous Substances: Xylenes, Lead
 USA-RQ Hazardous Substance 
Threshold Ship Weight:

Xylenes>1347.57 Pounds, 
Lead>33366.67 Pounds

Marine Pollutant Name: None
USA Shipments Only - RQ Threshold Ship Weight:  This is the total 
weight of this product that must be shipped to exceed the RQ quantity.

  

 
SECTION 15 - REGULATORY INFORMATION

 INVENTORY STATUS 
U.S. TSCA: This product and/or all of its components are listed on the 
U.S. TSCA Inventory or is  otherwise exempt from TSCA Inventory 
reporting requirements.
FEDERAL REGULATIONS 
US Regulations  

Material/ 
CAS Number

Percent
CERCLA HS - 

RQ (LBS)
SARA EHS-
TPQ (LBS)

SARA 313

CUPROUS OXIDE 
1317-39-1

15 - 40 Not Listed Not Listed Listed

ZINC OXIDE 
1314-13-2

10 - 30 Not Listed Not Listed Not Listed

N-BUTYL 
ALCOHOL 

71-36-3

7 - 13 5000 lbs Not Listed Listed

ROSIN 
8050-09-7

5 - 10 Not Listed Not Listed Not Listed

XYLENES 
1330-20-7

5 - 10 100 lbs Not Listed Listed

ZIRAM, ZINC 
BIS(DIMETHYLCAR
BAMODITHIOATO-

S,S`)- 
137-30-4

1 - 5 10 LB Not Listed Not Listed

N-ETHYL-O-
TOLUENE 

SULFONOMIDE 
1077-56-1

1 - 5 Not Listed Not Listed Not Listed

N-BUTYL ACETATE 
123-86-4

0.5-1.5 5000 lbs Not Listed Not Listed

ETHYL BENZENE 
100-41-4

0.1-1.0 1000 lbs Not Listed Listed

(As Zinc Cmpnds) 
1314-13-2

* Not Listed Not Listed Listed

(As Zinc Cmpnds) 
137-30-4

* Not Listed Not Listed Listed

(As Copper 
Cmpnds) 
1317-39-1

* Not Listed Not Listed Listed

 
SARA 311/312 
Health (acute): Yes
Health (chronic): Yes
Fire (flammable): Yes
Pressure: No
Reactivity: No
WHMIS HAZARD CLASS:  - Class B, Division 6 - Class D, Division 2, 
Subdivision A - Class D, Division 2, Subdivision B - Class D, Division 1, 
Subdivision B 

 STATE/PROVINCIAL REGULATIONS 
CALIFORNIA PROP. 65: WARNING:  This product contains a chemical 
known to the State of California to cause cancer.
Additional Information 

Material/ 
CAS Number

Percent

IARC 
Group 
1(Kno

wn 
Human 
Carc.)

IARC 
Group 

2A 
(Proba

ble 
Carc.)

IARC 
2B ( 

Suspec
ted 

Carc.)

ACGIH 
Carc.

NTP 
Known 
Carc.

OSHA 
Carc.

ETHYL BENZENE 
100-41-4

0.1-1.0 N N Y N N Y

 
Key:  IARC- International Agency on the Research of Cancer; ACGIH- 
American Conference of Governmental Industrial Hygienists; NTP- 
National Toxicology Program  *Denotes chemical as NTP Known 
Carcinogen; +  Denotes NTP Possible Carcinogen;           OSHA-
Occupational Safety and Health Administration.

 
SECTION 16 -  OTHER INFORMATION

Hazard Rating Systems 
NFPA Rating: 3 31
HMIS Rating: 3*31
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Rating System: 0=Minimal, 1=Slight, 2=Moderate, 3=Serious, 4=Severe, 
*=Chronic Effects. 

HMIS=Hazardous Materials Identification System; NFPA=National Fire 
Protection Association;  

Safe handling of this product requires that all of the information on the 
MSDS be evaluated for specific work environments and conditions of use. 

PREPARED BY:  Product Safety Department
REASON FOR REVISION: Section 2 has been updated. Changes to this 
section may also result in changes in sections 8, 11 and/or 15.    Section 
9 has been updated. Date.  Edition.
Updated MSDS 
format. 
  
This Material Safety Data Sheet has been prepared in accordance with 
Canada's Workplace Hazardous Materials Information System (WHMIS) 
and the OSHA Hazard Communication Standard (29 CFR 1910.1200), 
the supplier notification requirements of SARA Title III, Section 313 and 
other applicable right-to-know regulations. 
Additional environmental information  is contained on the Environmental 
Data Sheet for this product, which can be obtained from your PPG 
representative. 
ABC3-91   000001  (00461215.002)(08/14/07)
070507, 000, 0882

 
*** END OF MSDS ***
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1. PRODUCT AND COMPANY IDENTIFICATION 

Product information 
 

Trade name : SIGMAGLIDE 890 (SIGMAGLIDE FINISH) BASE  
 

Product Use : Paint or Paint Related Material 
 

Company : SigmaKalon USA LLC  
1700 West Loop South Suite 255 
Houston, TX 
77027  

Telephone : 713-355-3333  
 

Telefax : 713-355-3340  
 

Emergency telephone number : 800-424-9300 (24Hrs)  
 

 
 

2. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW : WARNING! 
  COMBUSTIBLE LIQUID AND VAPOR. VAPOR HARMFUL. MAY AFFECT 

THE BRAIN OR NERVOUS SYSTEM CAUSING DIZZINESS, HEADACHE 
OR NAUSEA. CAUSES NOSE, THROAT, EYE AND SKIN IRRITATION.  

 
Form : viscous  
Color : various  
Odor : mild aromatic  

 
Acute Effects  : Eyes: Eye Irritation Inhalation: Respiratory Tract Irritation  
Chronic Effects  : Skin: Ethylbenzene may cause cancer in animals Inhalation: Ethylbenzene may 

cause cancer in animals  
Signs and Symptoms of Exposure : Dizziness, Headaches, Vomiting, Nausea, Fatigue, Drowsiness, redness, itching, 

in coordination 
Routes of Entry : Eye Contact, Skin Contact, Inhalation 
Target Organs : Eyes, Respiratory system, Skin 
 
Environmental Effects : The preparation has been assessed following the conventional method of the 

Dangerous Preparations Directive 1999/45/EC and is not classified as dangerous 
for the environment. 

OSHA regulatory status : This material is considered hazardous by the OSHA Hazard Communication 
Standard (29 CFR 1910.1200). 

 
 
INFORMATION ON CARCINOGENS 
The following components present in this material are listed by IARC (International Agency for Research on Cancer), the NTP 
Report on Carcinogens (National Toxicology Program), and/or OSHA (Occupational Safety & Health Administration), as: 
OSHA: Carcinogens. IARC Group 1: The agent (mixture) is carcinogenic to humans. IARC Group 2A: The agent (mixture) is 
probably carcinogenic to humans. IARC Group 2B: The agent (mixture) is possibly carcinogenic to humans. NTP Part A: 
Known to be a human carcinogen. NTP Part B: Reasonably anticipated to be a human carcinogen. 
Components CAS-No. Concentration (%)  Agency, Classification 
 
ethylbenzene 100-41-4 

 
1.0 - 5.0  
  

 
IARC, GROUP2B 
 

 
Quartz (SiO2) (< 5 µm) 14808-60-7 

 
15.0 - 40.0  
  

 
NTP, PART_A 
IARC, GROUP1 
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3. COMPOSITION/INFORMATION ON INGREDIENTS 

Components CAS-No. Concentration (%) 
 
xylene 1330-20-7 

 
3.0 - 7.0 

 
ethylbenzene 100-41-4 

 
1.0 - 5.0 

 
Quartz (SiO2) (< 5 µm) 14808-60-7 

 
15.0 - 40.0 

 
 
 

4. FIRST AID MEASURES 

General advice : When symptoms persist or in all cases of doubt seek medical advice. Never give 
anything by mouth to an unconscious person.  

Eye contact : Irrigate copiously with clean, fresh water for at least 15 minutes, holding the 
eyelids apart. For contact lens wearers, irrigate eyes for 10 minutes with lenses 
in; remove lenses and irrigate for an additional 5 minutes. Remove contact 
lenses. Seek medical advice.  

Skin contact : Take off all contaminated clothing immediately. Wash skin thoroughly with soap 
and water or use recognized skin cleanser. Do NOT use solvents or thinners.  

Inhalation : Remove to fresh air. Keep patient warm and at rest. If breathing is irregular or 
stopped, administer artificial respiration. If unconscious place in recovery 
position and seek medical advice.  

Ingestion : If accidently swallowed obtain immediate medical attention. Keep at rest. Do not 
induce vomiting.  

Notes to physician
Symptoms : Dizziness, Headaches, Vomiting, Nausea, Fatigue, Drowsiness, redness, itching, 

in coordination 
 
 

5. FIRE-FIGHTING MEASURES 

Sensitivity to Mechanical Impact : Slight to None 
Sensitivity to Static Discharge : Moderate  
Specific hazards during fire fighting : As the product contains combustible organic components, fire will produce dense 

black smoke containing hazardous products of combustion (see section 10). Cool 
closed containers exposed to fire with water spray. Do not allow run-off from fire 
fighting to enter drains or water ways. Exposure to decomposition products may 
be a hazard to health.  

Special protective equipment for fire-
fighters 

: In the event of fire, wear self-contained breathing apparatus.  

Suitable extinguishing media : Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. Keep 
containers and surroundings cool with water spray.  

Extinguishing media which must not 
be used for safety reasons 

: Do NOT use water jet.  

Hazardous decomposition products : In case of fire hazardous decomposition products may be produced such as: 
Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen (NOx), dense 
black smoke.  

 
 

6. ACCIDENTAL RELEASE MEASURES 
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Personal precautions : Use personal protective equipment. Ventilate the area. Refer to protective 
measures listed in sections 7 and 8. Wear respiratory protection. Beware of 
vapors accumulating to form explosive concentrations. Vapors can accumulate in 
low areas. Remove all sources of ignition.  

Environmental precautions : Try to prevent the material from entering drains or water ways. If the product 
contaminates rivers and lakes or drains inform respective authorities.  

Methods for cleaning up : If spilled, contain spilled material and remove with inert absorbent. Dispose of 
contaminated aborbent, container and unused contents in accordance with local, 
state and federal regulations.  

 
 

7. HANDLING AND STORAGE 

Handling
Safe handling advice : Avoid exceeding occupational exposure limits (see section 8). Use only in area 

provided with appropriate exhaust ventilation. Avoid contact with skin, eyes and 
clothing. Smoking, eating and drinking should be prohibited in the application 
area. Avoid inhalation of vapor or mist. For personal protection see section 8.  

Advice on protection against fire and 
explosion 

: Prevent the creation of flammable or explosive concentrations of vapor in air and 
avoid vapor concentration higher than the occupational exposure limits. When 
transferring from one container to another apply grounding/bonding measures 
and use conductive hose material. Non- sparking tools should be used. The 
product should only be used in areas from which all open flames and other 
sources of ignition have been excluded. No smoking. The accumulation of 
contaminated rags and dry overspray, particularly in spray booth filters, may 
result in spontaneous combustion. Good housekeeping standards, regular safe 
removal of waste materials and regular maintenance of spray booth filters will 
minimize the risks of spontaneous combustion and other fire hazards.  

Storage
Requirements for storage areas and 
containers 

: Observe label precautions. Prevent unauthorized access. Containers which are 
opened must be carefully resealed and kept upright to prevent leakage. Store 
between 35 and 104°F(2 - 40°C) in a dry, well ventilated place away from 
sources of heat, ignition and direct sunlight. Solvent vapors are heavier than air 
and may spread along floors. Vapors may form explosive mixtures with air. 
Electrical installations / working materials must comply with the technocological 
safety standards. Keep away from sources of ignition - No smoking. Store in 
accordance with the particular national regulations (see section 15).  

Advice on common storage : Keep away from oxidizing agents and strongly acid or alkaline materials.  
 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

Exposure Guidelines  
 
Components CAS-No. Value  

[mg/m3] 
Value  
[ppm]  

Basis  
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xylene 1330-20-7 
 

435.00   
 

100.00    
150.00    
100.00    
 

ACGIH TWA   
ACGIH STEL   
OSHA Z1 PEL   
 

ethylbenzene 100-41-4 
 

435.00   
435.00   
545.00   
 

100.00    
125.00    
100.00    
100.00    
125.00    
 

ACGIH TWA   
ACGIH STEL   
OSHA Z1 PEL   
NIOSH REL   
NIOSH STEL   
 

 
Engineering Controls 

Use mechanical ventilation (explosion proof in flammable atmospheres) of sufficient volume to control vapor concentrations. 
Provide general dilution or local exhaust ventilation in a volume and pattern to workplace atmospheres below TLV values in 
Section 2, below LEL values in Section 5 and to remove decomposition products during welding and flame cutting operations. 

 
Personal protective equipment

Personal protection advice : Use personal protective equipment. Ventilate the area. Refer to protective 
measures listed in sections 7 and 8. Wear respiratory protection. Beware of 
vapors accumulating to form explosive concentrations. Vapors can accumulate in 
low areas. Remove all sources of ignition.  

Respiratory protection : When operators, whether spraying or not, have to work inside the spray booth, 
ventilation is unlikely to be sufficient to control particulates and solvent vapor in 
all cases. In such circumstances they should wear a compressed air-fed respirator 
during the spraying process and until such time as the particulates and solvent 
vapor concentration has fallen below the exposure limits. 
  

Hand protection : For prolonged or repeated contact use protective gloves. Barrier creams may help 
to protect the exposed areas of skin, they should however not be applied once 
exposure has occurred. Skin should be washed after contact.  

Eye protection : Chemical resistant goggles must be worn.  
Skin and body protection : Personnel should wear protective clothing. Skin should be washed after contact. 

Working clothes must not consist polyester of textiles, which show a dangerous 
melting behavior in case of fire. Workers should wear antistatic footwear.  

Protective measures : This coating may contain materials classified as nuisance particulates (listed in 
Section 3) which may be present at hazardous levels only during sanding or 
abrading of the dried film.  If no specific dusts are listed in Section  8, the 
applicable limits for nuisance dusts are ACGIH TLV 10 mg/m3 (total dust), 3 
mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 (total dust), 5 mg/m3 
(respirable fraction).  

 
 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Form : viscous  
Color : various  
Odor : mild aromatic  
pH  : not applicable  
Density :  9.5 lb/gal at  68.0 °F  
Density : 1.14 g/cm3 at  68.0 °F  
Boiling point/range : ca.  275.0 - 4046.0 °F  
UEL (highest of components) :  7.8 %(V)  
LEL (lowest of components) :  1 %(V)  
Flash point :  132.4 °F  
Autoignition temperature :  806.0 °F Method: ASTM D3278  
Vapor Pressure :  0.8 mm Hg at  122.0 °F  
Relative vapor density :  3.7  
Evaporation rate() : no data available  
Water solubility : no data available   
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Partition coefficient (n-octanol/water) : no data available  
Viscosity, dynamic :  3,300 mPa.s  at  73.4 °F  
Flow time : > 20 s Transversal section: 4 mm Method: ISO 2431 (EN 535) 4 mm CUP  

 
 

10. STABILITY AND REACTIVITY 

Conditions to avoid : Avoid temperatures above 140 F (60°C), direct sunlight and contact with sources 
of heat.  

Hazardous reactions : Keep away from oxidizing agents, strongly alkaline and strongly acid materials 
in order to avoid exothermic reactions. 

Hazardous decomposition products : In case of fire hazardous decomposition products may be produced such as: 
Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen (NOx), dense 
black smoke.  

Hazardous Polymerization : Will not occur. 
 
 

11. TOXICOLOGICAL INFORMATION 

Acute oral toxicity : May cause nausea, abdominal spasms and irritation of the mucous 
membranes.  

Acute inhalation toxicity : Exposure to component solvent vapors concentration in excess of the stated 
occupational exposure limit may result in adverse health effects. Such as: 
mucous membrane irritation, respiratory system irritation, adverse effects on 
kidney, liver and central nervous system. Symptoms and signs: headache, 
dizziness, fatigue, muscular weakness, drowsiness and in extreme cases loss 
of consciousness.   

Skin irritation : Repeated or prolonged contact with the preparation may cause removal of 
natural fat from the skin resulting in desiccation of the skin. The product may 
be absorbed through the skin.  

Eye contact : The liquid splashed in the eyes may cause irritation and reversible damage.  
Further information : There is no data available for this product.  
  No additional information available on TERATOGENICITY, 

REPRODUCTIVE TOXICITY, MUTAGENICITY or 
TOXICOLOGICAL SYNERGISTIC MATERIALS. 

 
Acute Toxicity Data for Components 

 
 

12. ECOLOGICAL INFORMATION 

Further information : The preparation has been assessed following the conventional method of the 
Dangerous Preparations Directive 1999/45/EC and is not classified as 
dangerous for the environment. 

 
 

13. DISPOSAL CONSIDERATIONS 

Dispose of this product in accordance with applicable local, state, and federal regulations. 
 
 

14. TRANSPORT INFORMATION 

Transport to be in accordance with DOT, IMDG for sea and IATA for air transport: 
UN-No : 1263 
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Proper shipping name : PAINT  
Class : 3  
Packing group : III  
Label  : 3 
 
Marine Pollutant (IMDG)(P,PP,-)  : -  
EmS (IMDG) : F-E, S-E 

 
 

15. REGULATORY INFORMATION 

 
This product contains the following EPCRA Section 313 chemical(s) subject to the reporting requirements of Section 313 of 
the Emergency Planning and Community Right - To - Know Act of 1986 (40CFR372): 
 
Components  CAS-No. Concentration (%) 

xylene 1330-20-7  3.21 %  

ethylbenzene 100-41-4  1.05 %  

 
Note 
Also refer to : California Proposition 65 Information - WARNING - This product contains a 

chemical known to the State of California to cause reproductive toxicity and 
cancer. 
 

 
Labelling according to EC Directives 

 
P-phrase(s) : P101 Safety data sheet available for professional user on 

request. 
 
 

 
 

16. OTHER INFORMATION 

 

 

 

 

WHMIS CLASSIFICATION STATEMENT: This product has been classified in accordance with the hazard criteria of the 
Controlled Products Regulations and the MSDS contains all the information required by the Controlled Products Regulations. 

Label information 

WARNING!  

COMBUSTIBLE LIQUID AND VAPOR. VAPOR HARMFUL. MAY AFFECT THE BRAIN OR NERVOUS SYSTEM 
CAUSING DIZZINESS, HEADACHE OR NAUSEA. CAUSES NOSE, THROAT, EYE AND SKIN IRRITATION.  
 
Contains: 
Quartz (SiO2) (< 5 µm) 
xylene 
ethylbenzene 
 

May be harmful if absorbed through skin. Overexposure may cause lung, kidney damage.  
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After all component(s) stated on the relevant Technical Data Sheet have been mixed the safety precautions mentioned on each 
of the component(s) safety data sheets and labels should be used in assessing the safety precautions of the mixed product. 
 

 

NOTICE - Reports have associated repeated and prolonged occupational overexposure to solvents with permanent brain and 
nervous system damage. Intentional misuse by deliberately concentrating and inhaling the contents may be harmful or fatal. 
Cancer hazard. Contains ingredients which can cause cancer.  

Keep away from heat, sparks and flame. Vapors may cause flash fire. Use only explosion proofed equipment. Do not smoke. 
Extinguish all flames and pilots lights, and turn off stoves, heaters, electric motors and other sources of ignition during use and 
until all vapors are gone. Prevent build-up of vapors by opening all windows and doors to achieve cross-ventilation. Close 
container after each use.  

USE ONLY WITH ADEQUATE VENTILATION. Provide fresh air ventilation during and after application to prevent 
vapor build-up. Wash thoroughly after handling. Do not breathe dust or spray mist. Ensure fresh air entry during application 
and drying. If you experience eye watering, headache or dizziness or if air monitoring demonstrates vapor/mist levels are 
above applicable limits, wear an appropriate, properly fitted respirator (NIOSH approved) during and after application. Follow 
respirator manufacturer's directions for respirator use. Do not get in eyes, on skin, or on clothing.  

 
First aid: 
In case of eye contact, flush immediately with plenty of water for at least 15 minutes and get medical attention immediately; 
for skin, wash thoroughly with soap and water. If you experience difficulty in breathing, leave the area to obtain fresh air. If 
continued difficulty is experienced, get medical attention immediately. If swallowed, do not induce vomiting. Get medical 
attention immediately.  
 

KEEP OUT OF REACH OF CHILDREN. If spilled, contain spilled material and remove with inert absorbent. Dispose of 
contaminated aborbent, container and unused contents in accordance with local, state and federal regulations.  

For further information see technical data sheet number: 7399 

SigmaKalon USA believes that the statements, technical information and recommendations contained in this safety data sheet 
are accurate as of the date hereof.  The company reserves the right to modify data without notice. The user is responsible for 
confirming that it has the most current safety data sheet. As the conditions and methods of use of the product and of the 
information referred to herein are beyond our control, Sigma Coatings USA expressly disclaims any and all liability as to any 
results obtained or arising from any use of the product or reliance on such information. NO WARRANTY OF FITNESS FOR 
ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS 
OR IMPLIED, IS MADE CONCERNING THE PRODUCT DESCRIBED OR THE INFORMATION PROVIDED HEREIN.  
The information provided herein relates only to the specific product designated and may not be applicable when such product 
is used in combination with other materials or in any process. 
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1. PRODUCT AND COMPANY IDENTIFICATION 

Product information 
 

Trade name : SIGMAGLIDE 890 (SIGMAGLIDE FINISH) HARDENER  
 

Product Use : Paint or Paint Related Material 
 

Company : SigmaKalon USA LLC  
1700 West Loop South Suite 255 
Houston, TX 
77027  

Telephone : 713-355-3333  
 

Telefax : 713-355-3340  
 

Emergency telephone number : 800-424-9300 (24Hrs)  
 

 
 

2. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW : WARNING! 
  FLAMMABLE LIQUID AND VAPOR. HARMFUL IF INHALED. MAY BE 

HARMFUL IF ABSORBED THROUGH SKIN. HARMFUL IF SWALLOWED. 
MAY CAUSE NOSE AND THROAT IRRITATION. MAY CAUSE LUNG 
IRRITATION. CAUSES NOSE, THROAT, LUNG, EYE AND SKIN 
IRRITATION.  

 
Form : viscous  
Color : clear  
Odor : hydrocarbon-like mild  

 
Acute Effects  : Eyes: Eye Irritation Skin: May cause skin irritation and/or dermatitis. This 

product can be absorbed through the skin causing organ damage. Inhalation: 
Respiratory Tract Irritation  

Signs and Symptoms of Exposure : Excessive blinking, Coughing, Nasal discharge, Skin burns, swelling of tissue, 
redness, Sneezing, Thirst, Breathing difficulties 

Routes of Entry : Inhalation, Eye Contact, Skin Contact 
Target Organs : Respiratory system, Eyes, Skin, Central nervous system, Blood effects 
Medical Conditions Aggravated by 
Exposure 

: Eye Diseases, Skin Disorders and Allergies, Chronic Respiratory Diseases 

 
Environmental Effects : The preparation has been assessed following the conventional method of the 

Dangerous Preparations Directive 1999/45/EC and is not classified as dangerous 
for the environment. 

OSHA regulatory status : This material is considered hazardous by the OSHA Hazard Communication 
Standard (29 CFR 1910.1200). 

 
 
INFORMATION ON CARCINOGENS 
CARCINOGENICITY INFORMATION - None of the components present in this material at concentrations equal to or greater 
than 0.1% are listed by IARC, NTP, or OSHA as carcinogenic to humans. 

 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

Components CAS-No. Concentration (%) 
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tetraethyl silicate 78-10-4 

 
40.0 - 70.0 

 
pentane-2,4-dione 123-54-6 

 
40.0 - 70.0 

 
Dibutyldimethoxystannane 1067-55-6 

 
1.0 - 5.0 

 
 
 

4. FIRST AID MEASURES 

General advice : When symptoms persist or in all cases of doubt seek medical advice. Never give 
anything by mouth to an unconscious person.  

Eye contact : Irrigate copiously with clean, fresh water for at least 15 minutes, holding the 
eyelids apart. For contact lens wearers, irrigate eyes for 10 minutes with lenses 
in; remove lenses and irrigate for an additional 5 minutes. Remove contact 
lenses. Seek medical advice.  

Skin contact : Take off all contaminated clothing immediately. Wash skin thoroughly with soap 
and water or use recognized skin cleanser. Do NOT use solvents or thinners.  

Inhalation : Remove to fresh air. Keep patient warm and at rest. If breathing is irregular or 
stopped, administer artificial respiration. If unconscious place in recovery 
position and seek medical advice.  

Ingestion : If accidently swallowed obtain immediate medical attention. Keep at rest. Do not 
induce vomiting.  

Notes to physician
Symptoms : Excessive blinking, Coughing, Nasal discharge, Skin burns, swelling of tissue, 

redness, Sneezing, Thirst, Breathing difficulties 
 
 

5. FIRE-FIGHTING MEASURES 

Sensitivity to Mechanical Impact : Slight to None 
Sensitivity to Static Discharge : High  
Specific hazards during fire fighting : As the product contains combustible organic components, fire will produce dense 

black smoke containing hazardous products of combustion (see section 10). Cool 
closed containers exposed to fire with water spray. Do not allow run-off from fire 
fighting to enter drains or water ways. Exposure to decomposition products may 
be a hazard to health.  

Special protective equipment for fire-
fighters 

: In the event of fire, wear self-contained breathing apparatus.  

Suitable extinguishing media : Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. Keep 
containers and surroundings cool with water spray.  

Extinguishing media which must not 
be used for safety reasons 

: Do NOT use water jet.  

Hazardous decomposition products : In case of fire hazardous decomposition products may be produced such as: 
Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen (NOx), dense 
black smoke.  

 
 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions : Use personal protective equipment. Ventilate the area. Refer to protective 
measures listed in sections 7 and 8. Wear respiratory protection. Beware of 
vapors accumulating to form explosive concentrations. Vapors can accumulate in 
low areas. Remove all sources of ignition.  

Environmental precautions : Try to prevent the material from entering drains or water ways. If the product 
contaminates rivers and lakes or drains inform respective authorities.  
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Methods for cleaning up : If spilled, contain spilled material and remove with inert absorbent. Dispose of 
contaminated aborbent, container and unused contents in accordance with local, 
state and federal regulations.  

 
 

7. HANDLING AND STORAGE 

Handling
Safe handling advice : Avoid exceeding occupational exposure limits (see section 8). Use only in area 

provided with appropriate exhaust ventilation. Avoid contact with skin, eyes and 
clothing. Smoking, eating and drinking should be prohibited in the application 
area. Avoid inhalation of vapor or mist. For personal protection see section 8.  

Advice on protection against fire and 
explosion 

: Prevent the creation of flammable or explosive concentrations of vapor in air and 
avoid vapor concentration higher than the occupational exposure limits. When 
transferring from one container to another apply grounding/bonding measures 
and use conductive hose material. Non- sparking tools should be used. The 
product should only be used in areas from which all open flames and other 
sources of ignition have been excluded. No smoking. The accumulation of 
contaminated rags and dry overspray, particularly in spray booth filters, may 
result in spontaneous combustion. Good housekeeping standards, regular safe 
removal of waste materials and regular maintenance of spray booth filters will 
minimize the risks of spontaneous combustion and other fire hazards.  

Storage
Requirements for storage areas and 
containers 

: Observe label precautions. Prevent unauthorized access. Containers which are 
opened must be carefully resealed and kept upright to prevent leakage. Store 
between 35 and 104°F(2 - 40°C) in a dry, well ventilated place away from 
sources of heat, ignition and direct sunlight. Solvent vapors are heavier than air 
and may spread along floors. Vapors may form explosive mixtures with air. 
Electrical installations / working materials must comply with the technocological 
safety standards. Keep away from sources of ignition - No smoking. Store in 
accordance with the particular national regulations (see section 15).  

Advice on common storage : Keep away from oxidizing agents and strongly acid or alkaline materials.  
 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

Exposure Guidelines  
 
Components CAS-No. Value  

[mg/m3] 
Value  
[ppm]  

Basis  

Dibutyldimethoxystannane 1067-55-6 
 

0.10   
  
0.20   
  
0.10   
  
0.10   
  
 

 ACGIH TWA   
(as Sn)  
ACGIH STEL   
(as Sn)  
OSHA Z1 PEL   
(as Sn)  
NIOSH REL   
(as Sn)  
 

 
Engineering Controls 

Use mechanical ventilation (explosion proof in flammable atmospheres) of sufficient volume to control vapor concentrations. 
Provide general dilution or local exhaust ventilation in a volume and pattern to workplace atmospheres below TLV values in 
Section 2, below LEL values in Section 5 and to remove decomposition products during welding and flame cutting operations. 

 
Personal protective equipment
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Personal protection advice : Use personal protective equipment. Ventilate the area. Refer to protective 
measures listed in sections 7 and 8. Wear respiratory protection. Beware of 
vapors accumulating to form explosive concentrations. Vapors can accumulate in 
low areas. Remove all sources of ignition.  

Respiratory protection : When operators, whether spraying or not, have to work inside the spray booth, 
ventilation is unlikely to be sufficient to control particulates and solvent vapor in 
all cases. In such circumstances they should wear a compressed air-fed respirator 
during the spraying process and until such time as the particulates and solvent 
vapor concentration has fallen below the exposure limits. 
  

Hand protection : For prolonged or repeated contact use protective gloves. Barrier creams may help 
to protect the exposed areas of skin, they should however not be applied once 
exposure has occurred. Skin should be washed after contact.  

Eye protection : Chemical resistant goggles must be worn.  
Skin and body protection : Personnel should wear protective clothing. Skin should be washed after contact. 

Working clothes must not consist polyester of textiles, which show a dangerous 
melting behavior in case of fire. Workers should wear antistatic footwear.  

Protective measures : This coating may contain materials classified as nuisance particulates (listed in 
Section 3) which may be present at hazardous levels only during sanding or 
abrading of the dried film.  If no specific dusts are listed in Section  8, the 
applicable limits for nuisance dusts are ACGIH TLV 10 mg/m3 (total dust), 3 
mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 (total dust), 5 mg/m3 
(respirable fraction).  

 
 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Form : viscous  
Color : clear  
Odor : hydrocarbon-like mild  
pH  : not applicable  
Density :  8.0 lb/gal at  68.0 °F  
Density : 0.95 g/cm3 at  68.0 °F  
Boiling point/range : ca.  260.6 - 335.8 °F  
UEL (highest of components) :  23 %(V)  
LEL (lowest of components) :  1.3 %(V)  
Flash point :  96.8 °F Calculated  
Autoignition temperature :  635.0 °F Method: ASTM D3278  
Vapor Pressure :  0.8 mm Hg at  122.0 °F  
Relative vapor density :  3.5  
Evaporation rate() : no data available  
Water solubility : Decomposes in contact with water.   
Partition coefficient (n-octanol/water) : no data available  
Flow time :  10 s  at  23 °C Method: DIN 53211 DIN 4 CUP  
Flow time :  54 s Transversal section: 4 mm Method: ISO 2431 (EN 535) 4 mm CUP  

 
 

10. STABILITY AND REACTIVITY 

Conditions to avoid : Avoid temperatures above 140 F (60°C), direct sunlight and contact with sources 
of heat.  

Hazardous reactions : Keep away from oxidizing agents, strongly alkaline and strongly acid materials 
in order to avoid exothermic reactions. 

Hazardous decomposition products : In case of fire hazardous decomposition products may be produced such as: 
Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen (NOx), dense 
black smoke.  

Hazardous Polymerization : Will not occur. 
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11. TOXICOLOGICAL INFORMATION 

Acute oral toxicity : May cause nausea, abdominal spasms and irritation of the mucous 
membranes.  

Acute inhalation toxicity : Exposure to component solvent vapors concentration in excess of the stated 
occupational exposure limit may result in adverse health effects. Such as: 
mucous membrane irritation, respiratory system irritation, adverse effects on 
kidney, liver and central nervous system. Symptoms and signs: headache, 
dizziness, fatigue, muscular weakness, drowsiness and in extreme cases loss 
of consciousness.   

Skin irritation : Repeated or prolonged contact with the preparation may cause removal of 
natural fat from the skin resulting in desiccation of the skin. The product may 
be absorbed through the skin.  

Eye contact : May cause irreversible eye damage.  
Further information : There is no data available for this product.  
  No additional information available on TERATOGENICITY, 

REPRODUCTIVE TOXICITY, MUTAGENICITY or 
TOXICOLOGICAL SYNERGISTIC MATERIALS. 

 
Acute Toxicity Data for Components 

 
2,4-pentanedione (123-54-6) 

 
Acute oral toxicity : LD50: 575 mg/kg (rat) 
Acute dermal toxicity : LD50: 790 mg/kg (rat ) 

 
 

12. ECOLOGICAL INFORMATION 

Further information : The preparation has been assessed following the conventional method of the 
Dangerous Preparations Directive 1999/45/EC and is not classified as 
dangerous for the environment. 

 
 

13. DISPOSAL CONSIDERATIONS 

Dispose of this product in accordance with applicable local, state, and federal regulations. 
 
 

14. TRANSPORT INFORMATION 

Transport to be in accordance with DOT, IMDG for sea and IATA for air transport: 
UN-No : 1263 
Proper shipping name : PAINT RELATED MATERIAL  
Class : 3  
Packing group : III  
Label  : 3 
Technical name 1 : ethanol  
Technical name 2 : 2,4-pentanedione  
 
Marine Pollutant (IMDG)(P,PP,-)  : -  
EmS (IMDG) : F-E, S-E 

 
 

15. REGULATORY INFORMATION 
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Labelling according to EC Directives 
 

  
 

 
 

 
 

 
 

Harmful 
 

 
 

 
 

 
 

 
 
R-phrase(s) : R10 Flammable. 

R20/22 Harmful by inhalation and if swallowed. 
R36/37 Irritating to eyes and respiratory system. 
 

 
S-phrase(s) : S23 Do not breathe spray. 

S36/37 Wear suitable protective clothing and gloves. 
S38 In case of insufficient ventilation, wear suitable 

respiratory equipment. 
 

 
 

16. OTHER INFORMATION 

 

 

 
 
 

 

 

WHMIS CLASSIFICATION STATEMENT: This product has been classified in accordance with the hazard criteria of the 
Controlled Products Regulations and the MSDS contains all the information required by the Controlled Products Regulations. 

Label information 

WARNING!  

FLAMMABLE LIQUID AND VAPOR. HARMFUL IF INHALED. MAY BE HARMFUL IF ABSORBED THROUGH 
SKIN. HARMFUL IF SWALLOWED. MAY CAUSE NOSE AND THROAT IRRITATION. MAY CAUSE LUNG 
IRRITATION. CAUSES NOSE, THROAT, LUNG, EYE AND SKIN IRRITATION.  
 
Contains: 
pentane-2,4-dione 
tetraethyl silicate 
Dibutyldimethoxystannane 
 

Keep away from heat, sparks and flame. Vapors may cause flash fire. Use only explosion proofed equipment. Close container 
after each use.  

USE ONLY WITH ADEQUATE VENTILATION. Provide fresh air ventilation during and after application to prevent 
vapor build-up. Wash thoroughly after handling. Avoid breathing dust or spray mist. Ensure fresh air entry during application 
and drying. If you experience eye watering, headache or dizziness or if air monitoring demonstrates vapor/mist levels are 
above applicable limits, wear an appropriate, properly fitted respirator (NIOSH approved) during and after application. Follow 
respirator manufacturer's directions for respirator use. Avoid contact with skin, eyes and clothing.  
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After all component(s) stated on the relevant Technical Data Sheet have been mixed the safety precautions mentioned on each 
of the component(s) safety data sheets and labels should be used in assessing the safety precautions of the mixed product. 
 

 

 
First aid: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing if difficult, give oxygen. Get medical 
attention immediately. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before reuse. If swallowed, do not induce 
vomiting. Get medical attention immediately. If swallowed, induce vomiting immediately as directed by medical personnel. 
Never give anything by mouth to an unconscious person.  
 

KEEP OUT OF REACH OF CHILDREN. If spilled, contain spilled material and remove with inert absorbent. Dispose of 
contaminated aborbent, container and unused contents in accordance with local, state and federal regulations.  

For further information see technical data sheet number: 7399 

SigmaKalon USA believes that the statements, technical information and recommendations contained in this safety data sheet 
are accurate as of the date hereof.  The company reserves the right to modify data without notice. The user is responsible for 
confirming that it has the most current safety data sheet. As the conditions and methods of use of the product and of the 
information referred to herein are beyond our control, Sigma Coatings USA expressly disclaims any and all liability as to any 
results obtained or arising from any use of the product or reliance on such information. NO WARRANTY OF FITNESS FOR 
ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS 
OR IMPLIED, IS MADE CONCERNING THE PRODUCT DESCRIBED OR THE INFORMATION PROVIDED HEREIN.  
The information provided herein relates only to the specific product designated and may not be applicable when such product 
is used in combination with other materials or in any process. 
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Shell Tellus Oils T 

High performance hydraulic oils for wide temperature ranges 

Shell Tellus Oils T are premium quality hydraulic oils generally acknowledged to be the 
'standard-setter' in the field of industrial hydraulic and fluid power lubrication. 

They incorporate a Shell patent antiwear technology and a shear stable viscosity index 
improver to enhance and maintain excellent viscosity/temperature characteristics. 

Applications 
• Hydraulic and fluid power transmission systems 

subjected to wide variations in temperature or 
where low viscosity change with fluctuating 
temperature is required. 

 
Certain critical hydraulic systems can only tolerate 
small variations in viscosity with fluctuating 
temperature if efficiency and responsiveness are to 
be maintained. Hydraulic oils, such as Shell Tellus 
Oil T, which exhibit multigrade viscosity 
characteristics may be used to particular advantage 
in these circumstances. 
If even further limited viscosity variations are 
required Tellus Oils STX should be considered. 

Performance Features and Benefits 
 
• Wide operating temperature range 
The use of selected viscosity index improver reduces 
the viscosity variation with temperature allowing 
the systems to operate in a wide oil temperature 
range with more consistent performances. Reasons 
for oil temperature modification could be different 
ones like: environment temperature variation, 
intermediate working condition or variable 
workload  
 
• Maintained viscosimetric 
characteristics unchanged with time 
The high shear stability of the viscosity index 
improver used allows to retain the original 
viscosimetric characteristics preventing the oil to get 
thinner and thinner at high temperature and 
therefore preventing the reduction of the max 
operating temperature and the system efficiency. 
 
 
 

• Outstanding anti-wear performance 
Proven and patent anti-wear additives are 
incorporated to be effective throughout the range of 
operating conditions, including low and high load 
conditions. Outstanding performance in a range of 
piston and vane pump tests have been obtained 
including the newest Denison T6H (the so called 
hybrid pump), the tough Denison T6C (dry and wet 
versions) and the demanding Vickers 35VQ25. 
Tellus T help system components last longer. 
 
• Hydrolytic stability 
Tellus T have good chemical stability in the 
presence of moisture, which ensures long oil life 
and reduces the risk of corrosion and rusting. 
    
• Superior filterability 
Tellus T are suitable for ultra-fine filtration, an 
essential requirement in today's hydraulic systems. 
They are unaffected by the usual products of 
contamination, such as water and calcium, which 
are known to cause blockage of fine filters. 
Customers can use finer filters, therefore achieving 
all the benefits of having in use cleaner fluids. 
 
• Oxidation resistant    
Resist oxidation in the presence of air, water and 
copper. Turbine Oil Stability Test (TOST) results 
show outstanding performance; low acidity, low 
sludge formation, low copper loss; therefore 
extending oil drain interval life and minimising 
maintenance costs. 
 
• Thermal stability 
Thermally stable in modern hydraulic systems working in 
extreme conditions of load and temperature. Tellus T are 
highly resistant to degradation and sludge formation 
therefore improving system reliability and cleanliness. 
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• Low friction    
Tellus T has high lubrication properties and 
excellent low friction characteristics in hydraulic 
systems operating at low or high speed. Prevents 
stick-slip problems in critical applications enabling 
very fine control of machinery. 
    
• Excellent air release and anti-foam 
properties 
A careful selection of additives has been conducted 
to ensure quick air release without excessive 
foaming. Quick air release helps minimising 
cavitation and slow oxidation, maintaining system 
and fluid performance. 
 
• Good water separation    
Good water separation properties (demulsibility). 
Resists the formation of water-in-oil emulsions and 
prevents consequent hydraulic system and pump 
damage. 
 

Specifications and Approvals 
Tellus Oils T have the following approvals: 
CINCINNATI P-68 (ISO 32) 
CINCINNATI P-70 (ISO 46) 
CINCINNATI P-69 (ISO 68) 
DENISON HF-0 
DENISON HF-1 

DENISON HF-2 
Eaton (Vickers) M-2950 S 
Eaton (Vickers) I-286 S 
 
Tellus Oils T meet the requirements of: 
Swedish Standard SS 15 54 34 AM  
ISO 11158 
AFNOR NF-E 48-603 

Compatibility 
Tellus T are compatible with most pumps. However, 
please consult your Shell Representative before 
using in pumps containing silver plated components 

Seal & Paint Compatibility 
Tellus T are compatible with all seal materials and 
paints normally specified for use with mineral oils. 

Health & Safety 
Guidance on Health and Safety are available on 
the appropriate Material Safety Data Sheet, 
which can be obtained from your Shell 
representative. 

 
Protect the environment 
Take used oil to an authorised collection point.  Do 
not discharge into drains, soil or water 
 

 

Typical Physical Characteristics 

Shell Tellus Oil T 15 22 32 37 46 68 100 

ISO Oil Type HV HV HV HV HV HV HV 

Kinematic Viscosity 
@  -20°C   mm2/s 
 40°C  mm2/s 
 100°C mm2/s 
(ASTM D 445) 

 
340 
15 
3.7 

 
695 
22 
4.8 

 
1300 
32 
6.1 

 
1690 
37 
6.8 

 
2350 
46 
7.9 

 
 
68 
10.5 

 
 
100 
14.0 

Viscosity Index 
(ISSO 2909) 

142 142 143 142 143 142 142 

Density @ 15°C kg/m3 
(ISSO 12185) 

871 872 872 871 872 877 889 

Flash Point °C 
(Cleveland Open Cup) 
(ISO 2592) 

170 190 210 220 225 225 225 

Pour Point °C 
(ISO 3016) 

-42 -42 -39 -39 -39 -36 -33 

 

These characteristics are typical of current production.  Whilst future production will conform to Shell's 
specification, variations in these characteristics may occur. 
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APPENDIX B 
REEDSPORT OPT WAVE PARK 

OPERATION AND MAINTENANCE PLAN 
 
I. Operations and Maintenance 
 
This plan describes the operations and management (O&M) plan which is anticipated to 
be implemented for the Reedsport OPT Wave Park.  The O&M plan includes the 
following elements: 
 

Item Description Frequency 
1 Continuous on-shore monitoring and operation Throughout the duration of the FERC 

license
2 Preventative maintenance/site inspection Monthly.
3 Equipment inspection Annually.
4 Planned maintenance – retrieval, refurbishment, 

redeployment 
The first PowerBuoy may initially be 
retrieved after 2 years.  A five-year 
major service period is anticipated for 
the other PowerBuoys deployed at the 
site.

5 Unplanned maintenance As required, weather and personnel 
safety being considered. 

6 Supporting documentation Reports produced after monthly 
inspections, equipment inspections, and 
appropriate maintenance procedures.

7 Management and storage of spare parts As required.

 
The elements of the O&M plan are discussed in more detail below. 
 
1. Continuous On-shore Monitoring and Operation as Required 
 

The Site Supervisor will be available at site on short notice.  Monitoring operation 
of the system is anticipated to be on a continuous basis via the Supervisory Control 
and Data Acquisition (SCADA) system.  The Supervisor is anticipated to be locally 
based and will be knowledgeable and have the necessary training to perform all of 
the routine operational and emergency procedures.  A substitute will be provided on 
occasions when the Supervisor cannot be available locally. 
 
Facility coverage will be available on a 24/7 basis.  Operators will be alerted to any 
problem requiring operator intervention by suitable means. Routine work will be 
carried out during normal facility working hours, weather permitting and with 
consideration for safety and protection of personnel, the general public, and the 
environment.  Emergency call-out arrangements and assistance will be in place with 
vessel providers and other support services to provide emergency assistance in the 
event of any mooring failures or other major PowerBuoy problems requiring this 
type of assistance. 
 
At least once a week the Supervisor or qualified designee will visit the on-shore 
substation for a routine inspection.  While the Supervisor or designee is on site, the 
PowerBuoy array will also be inspected from shore via binoculars, weather 
conditions permitting.  A full diagnosis of the wave energy facility can be run 
remotely via the SCADA system.  The diagnostic is anticipated to be run a 
minimum of once per week. 
 
Labor will be required for supervision, maintenance assessment, component repair, 
on-site inspection, and monitoring.  It is anticipated that there will be a full-time 
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site supervisor or equivalent and one assistant, with a part-time technician during 
the summer planned maintenance period. 

 
2. Preventative Maintenance/Site Inspection 
 

Inspections are planned to occur monthly and are anticipated to include inspection 
of all components of the PowerBuoy array visible from the sea surface to check 
connections, wear conditions and any other visual anomalies.  This shall be carried 
out by appropriate means, which may include small watercraft. 
 
Inspections will be made of: 

 
■ PowerBuoy external surfaces 
■ Evidence of collision damage 
■ Proper functioning of the PowerBuoys in the prevalent wave conditions 
■ Navigation lights and other aids to navigation 
 
Inspection reports will be generated. 

 
3. Equipment Inspections of PowerBuoy, Subsurface Floats, Mooring Lines, 

Cable, and Substation 
 
Appropriate inspection techniques will be used to view underwater components of 
the project, including looking for any accumulation of derelict fishing gear on the 
buoy system, with the results being recorded by suitable means.  This will be 
carried out annually.  For the first two years, these inspections will be performed 
every two to three months, with consideration for safety of personnel and weather 
permitting. 
 

4. Planned Maintenance 
 
■ The first PowerBuoy major maintenance service interval is anticipated to be carried 

out after two years of operation.  During the initial shakedown period for the 
PowerBuoy(s), it is anticipated that servicing of major components in situ may not 
be performed.  The PowerBuoy(s) are anticipated being brought to shore to conduct 
de-fouling, scraping and surface preparation, repainting, and replacement of worn 
components, such as lid seals, hydraulic seals, bearing pads, etc.  Retrieval of the 
PowerBuoy for planned major overhauls is anticipated to occur every five years 
thereafter.  OPT anticipates that most major servicing procedures after the initial 
two years may be done on station.  The planned maintenance would typically be 
carried out over the summer months.  If required, the PowerBuoy would be 
uncoupled from its moorings and taken to shore for significant maintenance. 
 
Activities are planned to be carried out as follows: 
 
a) Retrieval of PowerBuoy for on-shore inspection - The PowerBuoy will be 

disconnected electrically, detached from its mooring, and taken to port for 
inspection and refurbishment as required.  When a PowerBuoy is removed 
from its mooring system for maintenance, the three mooring lines are then 
connected to each other as if the PowerBuoy was still on station and supported 
with an additional subsurface float (SSF).  The SSF maintains tension on the 
mooring system so there is no slack introduced into the mooring system. 
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b) On-shore PowerBuoy inspection and refurbishment - When a PowerBuoy 
is removed from its moorings for major servicing, which is anticipated to 
occur every five years, it is planned to be taken out of water, cleaned, and an 
external visual inspection carried out.  The lid will then be removed and full 
internal inspection carried out, including replacement of worn or damaged 
components.  The lid seals, hydraulic cylinder seals, and bearing pads will all 
be replaced as appropriate based on their condition.  The hydraulic fluid will 
be tested and replaced, if required.  The PowerBuoy will be reassembled, 
tested, its surface prepared, and re-painted. 

 
c) Redeployment of PowerBuoy after inspection - The PowerBuoy will be 

towed out from port, reconnected electrically, attached to all its moorings, re-
commissioned, and tested. 

 
5. Unplanned Maintenance 
 

Any unscheduled maintenance will be completed as necessary, with consideration 
for safety of personnel and protection of the environment. 

 
6. Supporting Documentation 
 

Reports will be produced following each monthly inspection, equipment inspection, 
and maintenance procedure in accordance with the plant’s operating procedures. 

 
7. Management and storage of spare parts 
 

Spare parts will be provided as required for maintenance.  Spares will be available 
within OPT or from suppliers for components which may require repair or 
replacement. 
 

 Spares planned to be available are anticipated to include: 
 
■ hydraulic cylinder seals 
■ access hatch seals 
■ top lid seals 
■ bearing pads 
■ hydraulic fluid 
■ navigation lights 
■ control and electronic cards and components 

 
II. Special Environmental Considerations During Operations and 

Maintenance 
 

a) Marine Mammal Protocols - The current NMFS guideline for vessel 
approach of pinnipeds (sea lions and seals) hauled out is 100 yards.  
Monitoring or maintenance activities by OPT (or others with permission to 
enter the facility perimeter) are a minimum of 100 yards from the PowerBuoy 
are within the current NMFS guidelines when pinnipeds are present on the 
PowerBuoy.  If pinnipeds do not leave the PowerBuoy1 upon approach up to 

                                                        
1  It should be noted that OPT, in consultation with stakeholders, will be working to prove the 

effectiveness of pinniped exclusion measures (initially, coating the float of the single unit with ultra 
high molecular weight polyethylene coating (UHMWPE) material, and if that does not work, installing 
fencing around the perimeter of the float).  As such, it is expected that pinniped haul-out on the 
PowerBuoys will not occur. 
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100 yards and the pinnipeds are non-ESA listed species (e.g., California sea 
lions), OPT can proceed to deter the said marine mammal from project works 
so long as such measures do not result in the death or serious injury of a 
marine mammal2.  If pinnipeds are Steller sea lions (an endangered species), 
OPT will not pursue any directed take, including intentional harassment, and 
will remain at least 100 yards from the PowerBuoy so long as the ESA-listed 
species is present3. 
 
If OPT needs to perform emergency maintenance that requires immediate 
attention regardless of pinniped presence, OPT staff will conduct such 
activities in compliance with the conditions of its Incidental 
Harassment/Incidental Take Statement.  The OPT Response Coordinator will 
provide an account of the activity to the appropriate staff at NMFS4 within the 
timeframe specified by the applicable operating procedure. 

 

                                                        
2  Section 101.(a)(4)(A) of the Marine Mammal Protection Act. 
3  Pers. comm., Bridgette Lohrmann, NMFS, January 14, 2008. 
4   NMFS advised that, in order to have legal coverage to approach the PowerBuoy at closer range than 

100 yards when pinnipeds are hauled out, OPT would need an Incidental Harassment Authorization 
(Section 101.(a)(5) of the MMPA) and, if the pinniped is a Steller sea lion (an ESA-listed species), an 
Incidental Take Statement issued as part of their ESA Section 7 consultation.  In order to allow OPT to 
pursue directed take including intentional harassment of an ESA-listed Steller sea lions, a 4(d) rule 
would have to be issued under the ESA. 
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ATTACHMENT 1 
REPORTING PROTOCOL FOR INJURED OR STRANDED MARINE 

MAMMALS 
 
NMFS Protected Resources Division provided OPT with the following protocol for 
reporting injured or stranded marine mammals (email from Bridgette Lohrman, NMFS, 
dated April 7, 2008).  ODFW indicated its support of this protocol (email from Ken 
Homolka, ODFW, dated April 11, 2008) 
 
Live marine mammals observed at sea. 
The Platform of Opportunity Program (POP) is administered by the National Marine 
Mammal Laboratory.  If interested in training or to obtain standardized reporting forms 
for reporting sighting data contact Sally Mizroch at 206-526-4030. 
 
Live marine mammals observed swimming but appearing debilitated or injured. 
Capability to respond to free swimming animals is very limited and relocation is a major 
issue.  In addition medical treatment facilities are for the most part non-existent in 
Oregon.  Therefore we recommend that monitors record the sighting as part of the 
monitoring report.  The data should include:  1) species or common name or animal 
involved; 2) date of observation; 3) location (lat/long in decimal degrees); description of 
injuries or unusual behavior observed. 
 
Live marine mammals observed entangled in fishing gear or marine debris. 
The marine mammal disentanglement network in Oregon is based at Hatfield Marine 
Science Center - contact Jim Rice at 541-867-0446 or Barb Lagerquist at 541-867-0128.  
Contact should be made immediately if an entanglement is observed and, if possible the 
reporting vessel should remain on scene while contact is made.  Report should include the 
following information:  1) Species or common name of animal involved; 2) location 
(lat/long in decimal degrees); 3) whether the animal is anchored by the gear or swimming 
with the gear in tow; 4) a description of the entangling gear (line size, line color, size 
number and color of floats if attached, presence or absence of pots or webbing; 5) if 
towing gear give direction of travel and current speed; 6) local weather conditions (sea 
state, wind speed and direction).  The disentanglement network will determine whether or 
not a response can be mounted immediately and will advise the reporting vessel on next 
steps. 
 
Dead marine mammals observed floating at sea. 
Dead floating marine mammals fall within the definition of "stranded" under the MMPA.  
To report strandings off central Oregon coast contact the Oregon Marine Mammal 
Stranding Network (Jim Rice) 541-867-0446. 
 
Dead protected species found entangled or otherwise impinged at the project. 
These should be reported as part of the monitoring report to NMFS giving all available 
information on the case.  The report should include the following information; 1) Species 
or common name of animal involved; 2) location (lat/long in decimal degrees); 
3) whether the animal was found on the buoy or anchoring system; 4) a description of 
injuries or entanglement observed; if derelict fishing gear or other debris was involved 
give a description of the gear (line size, line color, size number and color of floats if 
attached, presence or absence of pots or webbing; photographs if possible.  In the event 
derelict gear is involved the presence of protected species entangled in the gear should be 
included in the report initiating gear removal planning and coordination.  Note: If listed 
species are entangled, injured or killed at the project the applicant should request re-
initiation of consultation. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 1 - Cetaceans 

December 15, 2009 
 
Reedsport OPT Wave Park, LLC. (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 
10 PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), 
to be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas 
County, Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents 
the area within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 
400 meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys (Figures 2 and 3).  OPT plans to 
deploy the 10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to 
install a single PowerBuoy in 2010, which will not be grid connected. 
 
1.0 Description of Issue 
 
Gray whales (Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two 
cetacean species most commonly found in the project area.  The proposed project is in the 
migratory path of gray whales, which migrate between the Bearing Sea and Baja California, and 
harbor porpoise are regularly seen in the area.  In addition, humpback whales (Megaptera 
novaeangliae) are known to periodically swim off the mouth of the Umpqua River.  While most 
sightings of the endangered Southern Resident Killer Whale (Orcinus orca) (SRKW) have 
occurred in inland waters of Washington and British Columbia (Carretta et al. 2005), the 
population has been documented to range off the coasts of central California and Oregon.  
Agency staff have indicated that over the license term, other large whales, which all typically 
occur further offshore than where the project is located, may occasionally swim through the 
project area. 
 
The Aquatic Species Subgroup has identified the potential that cetaceans may not be able to 
detect the project mooring system and may subsequently collide or become entangled with 
mooring lines.  Some whale species may swim with their mouth open, and there is a specific 
concern that a mooring line may become lodged in the mouth of a feeding whale.  In addition, 
subgroup members indicated concern that derelict fishing gear (abandoned/stray fishing gear) 
may snag on project moorings and in turn pose and entanglement risk to cetaceans.  If gray 
whales, which regularly migrate through the project area, are successful in detecting the project 
infrastructure, the Aquatic Species Subgroup has also expressed concern over the potential 
effects from altering their migration route to avoid the project.  The effect of project noise on 
whales is also of concern. 
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 
PLAN VIEW OF POWERBUOY ARRAY 

 
Note:  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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FIGURE 3 
PROFILE VIEW OF POWERBUOY ARRAY 

 
Note:  Middle PowerBuoy is located forward of left and right PowerBuoys.  Underwater Substation Pod shown 
below PowerBuoy on right.  Dimensions are in feet.  Assumed depth is 200 feet (61 meters).  Dimensions are 
subject to change with design loads (will vary depending on depth and position within array) and final project 
design. 

 
2.0 Relevant Existing Information 
 
2.1 Cetaceans - Non-ESA Listed 
 
Oregon marine waters support a variety of cetacean species that are not ESA listed (National 
Oceanic and Atmospheric Administration [NOAA] 2007a).  Population trends for the non-ESA 
cetacean species appear relatively stable (NOAA 2007a).  A summary was generated of 
information compiled by NOAA (2007a) for each of these species regarding distribution, habitat 
use, and population status (Table 1).  In addition, maps were generated of whale, dolphin, and 
porpoise sightings from aerial surveys conducted in 1989 to 1990 and 1996 (Figures 4 and 5). 
 
Based upon both literature review and sea-based surveys plotted in Figures 4 and 5, gray whales 
and harbor porpoise are the two cetacean species most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 6).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
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TABLE 1 
SUMMARY OF POTENTIAL NON-ESA LISTED CETACEANS WITHIN THE PROJECT AREA 

FROM NOAA STOCK ASSESSMENT REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Gray Whale (Pacific 
Coast Feeding 
Aggregation) 

Eschrichtius robustus Seasonally found in southern and 
central Oregon in late spring and fall 
(NMFS 2008b). 

Spend summer and fall feeding along 
the Pacific coast south of Alaska 
instead of migrating north to the 
Bering Sea (NMFS 2008b). 

Includes approximately 200 to 250 
whales from the Eastern North Pacific 
stock.  There is no evidence of genetic 
or demographic distinction from the 
eastern population (NMFS 2008b). 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California.  Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off California 
and its population status is in excellent 
condition.  

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline. 

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends. 

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline. 

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline. 

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 

north and south movements. 
Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock. 

Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 
transboundary waters. 

Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability. 

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known. 

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Stejneger’s beaked 
whale 

Mesoplodon stejnegeri Few sightings, mostly by catch in 
California/Oregon thresher shark and 
swordfish drift gillnet fishery. 

Endemic to cold-temperature waters of 
the North Pacific, Sea of Japan, and 
deep waters of the southwest Bearing 
Sea. 

Reliable estimates of abundance for 
this stock are currently unavailable. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Transient killer whale Orcinus orca Sighted year-round along outer coasts 
of Oregon. 

Along the west coast of North 
America, killer whales occur along the 
entire Alaskan coast (Braham and 
Dahlheim 1982), in British Columbia 
and Washington inland waterways 
(Bigg et al. 1990), and along the outer 
coasts of Washington, Oregon, and 
California (Green et al. 1992; Barlow 
1995, 1997; and Forney et al. 1995). 

The minimum population estimate for 
the Eastern North Pacific Transient 
stock of killer whales is 346. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a; Norman et al. 2004 
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FIGURE 4 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 5 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007 
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FIGURE 6 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002 

 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs. 
 
Approximately 200 to 250 whales from the Eastern North Pacific stock do not migrate north to 
the Bering Sea, but instead spend summer and fall feeding along the Pacific coast south of 
Alaska.  These gray whales are referred to as the Pacific Coast Feeding Aggregation, and there is 
no evidence of genetic or demographic distinction from the eastern population (NMFS 2008b). 
 
Gray whales feed on benthic invertebrates (Rice and Wolman 1971), though they have been 
documented to feed on kelp-dwelling crustaceans (Pers. comm. Oregon Department of Fish and 
Wildlife [ODFW], September 4, 2008).  Generally, gray whales remain within a few miles of the 
shoreline (Rice and Wolman 1971).  They can intermittently be found near the mouths of 
estuaries as they are searching for food.  Collection of prey is done by suction sieving of the 
ocean floor benthos.  Sieving is completed by first rolling on its side just above the seabed, 
pressing down the tongue, drawing benthic material in the mouth, and then straining the material 
through keratinous baleen plates to remove undesired fine particulate matter (Weitkamp et al. 
1992; Newell 2005).  The result of filtering benthic material is the creation of pits along the 
seafloor, which is a characteristic sign of feeding. 
 
Gray whales are opportunistic feeders and their prey can vary from an array of invertebrate 
organisms.  Along the Oregon coast—specifically Depoe Bay—whales feed on mysid shrimp 
that live on the edge of bullwhip kelp (Newell 2005).  In May, whales can feed on crab larvae.  
Further, in September 2004, it appeared that whales were feeding on anchovy along the Newport 
coast (Newell 2005).  In Arctic waters, primary prey sources are amphipods residing along and 
within the substrate (Moore et al. 2003).  Other noted prey items have included krill, ghost 
shrimp, pelagic red crabs, skeleton shrimp, plankton and polychaete worms (Darling et al. 1998; 
Newell 2005; Weitkamp et al. 1992). 
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Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002).  However, even though gray whales 
are not federally listed as endangered, they are listed as endangered on the Oregon Threatened 
and Endangered Species List. 
 
2.2 Cetaceans - ESA Listed 
 
OPT has contacted NMFS and requested information on species in the project vicinity that are 
protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA* 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 

* In comments on the Preliminary Application Document, NMFS stated that North Pacific right whales (Eubalaena 
japonica) would not be expected in the project area and should not be included (pers. comm. Bridgette Lohrman, 
October 10, 2007). 
 
Humpback Whale 
 
The humpback whale, listed as federally endangered, is a highly migratory marine mammal that 
ranges along the west coast and worldwide (NMFS 2005).  Populations of the humpback whale 
are classified as endangered; however, numbers are improving.  Population estimates suggest an 
annual 6 to 7 percent increase in population over the last 20 years (NMFS 2005).  Humpback 
whales can grow to a length of 15 meters and weigh 23,000 to 36,000 kilograms and reach 
sexual maturity at around 12 meters in length or 6 to 10 years of age (American Cetacean 
Society [ACS] 2004a).  Females of reproductive age generally bear a calf every 2 to 3 years.  
Humpback whales belong to the sub-order mysticetes (baleen whales), which feed on small 
crustaceans (known as krill), and various species of small fish.  Each whale may consume nearly 
a ton of food per day by filtering huge volumes of seawater.  Feeding behavior can vary from 
deep diving in pursuit of prey, cooperative feeding such as herding and formation feeding 
(echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the surface 
which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; Weinrich et al. 
1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that moves to British Columbia in summer/fall. 
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2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 
that migrate to northern British Columbia or southern Alaska through Prince Williams 
Sound west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
The Eastern North Pacific stock migrates through Oregon’s coastal waters annually.  While the 
known route of humpbacks is not precise, the three identified stocks do follow general 
migrational trends.  Movement along the coastline primarily occurs during summer and fall; 
however, historical whale observations have been made in every month except February, March, 
and April (NMFS 1991).  Generally, humpback sightings in northwest coastal waters are 
uncommon (Figure 7).  However, humpback whales have been reported occasionally off the 
mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), which is 
approximately 6 miles south of the project area.  Recent efforts to tag humpback whales by 
Oregon State University (OSU) led to 10 observations in July and August of 2002 between Coos 
Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over 5 miles 
offshore in highly productive optimal foraging areas. 
 

FIGURE 7 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:  Dashed line represents the U.S. Exclusive Economic 
Zone (EEZ).  Thick line indicates the outer boundary of all 
surveys combined. 
Source:  NMFS 2005 
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Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphisms.  
Adult males can reach lengths of 15 to 18 meters and weigh 31,750 to 40,800 kilograms while 
the smaller females rarely exceed 11 meters and 12,000 to 12,700 kilograms (ACS 2004b).  
Males reach sexual maturity at 10 to 12 meters, or about 10 years of age but are not thought to be 
active breeders until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 
2004b).  Females reach sexual maturity at 8 to 9 meters, or 7 to 13 years of age, and are believed 
to produce a calf about every five years (NOAA 2007b).  This species often forms family groups 
of females and their young.  Young males between the ages of 4 and 21 years may be found in 
“bachelor schools” whereas fully mature adult males often travel alone, though they can 
sometimes be found with female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington (Figure 8).  Prior to commercial whaling, the worldwide 
population of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent 
estimates put the population at about 360,000 animals.  Regarding the California-Oregon-
Washington stock, NMFS estimates that there are 1,233 whales based on survey data collected 
from 1996 to 2001 (NOAA 2007b).  Population estimates have varied dramatically at times and 
have shown no apparent trend. 
 
Sperm whales spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In 
these waters, they prey upon native deepwater species including squid, shark, skates, and other 
fishes (NOAA 2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis); federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 
180° W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found 
off the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 meters and 
weigh 12,700 to 15,400 kilograms with females being slightly larger (ACS 2004c).  They reach 
sexual maturity at about 10 years of age or about 12.2 meters (males) and 13.1 meters (females).  
Very little is known regarding mating activities but it likely can happen year round (ACS 2004c).  
Once of reproductive age, females may calve every 2 to 3 years and calves typically stay with the 
mother about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 8 

SPERM WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 
CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; bold line indicates the 
outer boundary of all surveys combined. 
Source:  NOAA 2007a 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; bold line indicates 
the outer boundary of all surveys combined. 
Source:  Carretta et al. 2005 

 
The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nautical miles (NOAA 2007a). 
 
Blue Whale 
 
The federally endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
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As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current worldwide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a; Figure 10). 
 

FIGURE 10 
BLUE WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA, 

OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:   Dashed line represents the U.S. EEZ; thick line indicates the 

outer boundary of all surveys combined. 
Source:  NOAA Fisheries 2007a 

 
Fin Whale 
 
Federally endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters.  For stock assessment purposes, 
NMFS recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall, 
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with the greatest concentrations in southern California (Figure 11).  Though it is not clear where 
they move to during winter/spring, it is unlikely they make large-scale migrations (NOAA 
2007d).  They generally travel alone or in small groups but aggregations can occur in areas (ACS 
2004e).  They are able to communicate over vast distances due to their powerful song. 
 

FIGURE 11 
FIN WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA, 

OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. EEZ; thick line indicates the 

outer boundary of all surveys combined. 
Source: NOAA Fisheries 2007a 

 
Second only to the blue whale, the fin whale can reach lengths of 24 meters in the northern 
hemisphere and 26.8 meters in the southern hemisphere and a weight of 45,360 to 
63,500 kilograms (ACS 2004e).  Females are slightly larger than males.  Little is known of their 
reproductive behavior, breeding, or calving areas.  Sexual maturity is thought to occur between 
6 and 10 years of age and the female calving cycle is two to four years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 
1,800 kilograms of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling 
schools of fish at high speed and then turning on their right side to consume the fish (ACS 
2004e). 
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Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  Most sightings have occurred in the summer in inland waters of 
Washington and British Columbia (Carretta et al. 2005).  However, the whales can occur 
anywhere across their range. 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 
9.8 meters in length and nearly 10,000 kilograms in weight while females may reach 8.5 meters 
in length and 7,500 kilograms weight (NOAA 2007c).  Males are thought to reach sexual 
maturity at 5.2 to 6.4 meters, have an average life span of 30 years and maximum longevity of 50 
to 60 years.  Females generally reach sexual maturity at 4.6 to 5.4 meters; have an average life 
span of 50 years, and maximum longevity of 80 to 90 years (NOAA 2007c, NMFS 2008a).  
Female residents are thought to give birth every five years for about 25 years, and then enter into 
a post-reproductive period.  The birthing rate is highly variable and may be affected by a recent 
loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
through fall (NMFS 2008a).  Chinook salmon appeared to be the preferred prey, even when 
other salmon species were more abundant.  Little is known of their winter and early spring 
foraging patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, 
using echolocation, passive listening, and well-developed vision to locate and capture prey 
(NMFS 2008a). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2008a; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as southern California, and as far north as the Queen Charlotte Islands 
(NWFSC 2007) (Figure 12).  Offshore movements and distribution are largely unknown.  To 
date there have been more than 40 confirmed coastal sightings over the last 25 years off of the 
outer Pacific Ocean coast (British Columbia and Washington outer coasts, Oregon, and 
California).  Of these, four sightings occurred off of Oregon in April 1999, March and April 
2000, and March 2006, and 10 sightings occurred off California between 2000 and 2008 in 
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January (four sightings), February (two sightings), March (three sightings), and October (one 
sighting)(NMFS unpublished data, Pers. comm. NMFS.  September 5, 2008).  The sightings that 
occurred off California represent whales, which would have traversed Oregon waters.  While 
SRWKs can occur throughout their range any time of the year, sightings of pods along the outer 
coast are more likely to occur between January and May (Pers. comm. NMFS.  September 5, 
2008).   Sightings off Oregon and California have occurred between January and March, with 
one exception (one sighting off California in October 2007) (NMFS unpublished data, Pers. 
comm. NMFS. September 5, 2008). 
 

FIGURE 12 
SOUTHERN RESIDENT KILLER WHALE DISTRIBUTION 

 
Note: Approximate April-October distribution of the SRKW stock 

(shaded area) and range of sightings (dotted line). 
Source:  NOAA Fisheries 2007a 

 
The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2008a).  Olesiuk et al. (1990) modeled the population size of the Southern 
Resident community between 1960 and 1973 and projected an increase in numbers from about 
78 to 96 whales from 1960 to 1967.  Capture of Southern Resident whales for the public display 
industry resulted in numbers dropping to fewer than 70 in 1971-1972.  The population has gone 
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through several periods of decline and growth since 1975 (NMFS 2008a).  Based on the 2005 
stock assessment report (Carretta et al. 2005), numbers generally increased until 1995 when 98 
animals were counted.  Numbers then declined to 83 whales in 2000.  The current estimate of 
SRKWs (2007) is 87 (NMFS 2008a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005) than those found within the project 
vicinity.  However, NMFS stated that potential effects to blue whales and fin whales should be 
evaluated because the project is sufficiently long in duration that there is potential for occurrence 
in the project vicinity.  While acknowledging that these two species primarily occur offshore, 
NMFS notes that in Oregon, fin whales have been sighted relatively close to shore and that in a 
recent study, four blue whales clustered in a five-mile area of water off Coos Bay, Oregon (Pers. 
comm. NMFS, September 5, 2008).  As stated above, humpback whale sightings in northwest 
coastal waters are uncommon.  However, humpback whales have been reported occasionally off 
the mouth of the Umpqua River, which is approximately 6 miles south of the project area, and it 
therefore appears likely that a humpback whale could swim through the project area.  While 
research indicates that the SRKW have very low population numbers (NMFS 2008a) and occur 
mainly within the inland waters of Washington state and southern British Columbia (Carretta et 
al. 2005), it is nonetheless possible that this species could pass through the project area, 
especially considering they are known to occur off of California. 
 
3.0 Project Effects 
 
There is a potential that mysticetes (baleen whales) may not be able to detect the project mooring 
system and subsequently collide or become entangled with mooring lines.  Some species of 
whales may swim with their mouth open, and there is a specific concern that the mooring line 
may become lodged in the mouth of a feeding whale.  Derelict fishing gear may snag on project 
moorings, and in turn pose an entanglement risk to cetaceans.  The effect of project noise to 
whales is also of concern.  If gray whales, which regularly migrate through the project area, are 
successful in detecting the project infrastructure, the Aquatic Species Subgroup has also 
expressed concern over the potential effects from altering their migration route to avoid the 
project.  At the meeting of marine mammal acoustic experts on October 9 and 10, 2008, there 
was agreement that concern for cetacean collision was for mysticetes; odontocetes (toothed 
whales) colliding with the project mooring system was not a concern, especially if it is 
documented that sound produced by the project does not have a high frequency component that 
might interfere with odontocete sonar (the project is not expected to create any high frequency 
sounds and this will be confirmed by the acoustic monitoring). 
 
Below, the following potential effects on cetaceans of deploying and operating the project are 
further discussed: 
 
■ Collision/entanglement during operation 
■ Underwater noise/vibration 
■ Change in migration route within area of the project 
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3.1 Collision/Entanglement During Operation 
 
The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 5- to 
6-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 
diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 
“S” shape with floats attached to the cable and a clump weight at the seabed (Figure 3).  The 
football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to 
give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of 
the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
NOAA has funded an open ocean aquaculture (OOA) facility located 6 miles off the New 
Hampshire mainland (Figure 13) (Atlantic Marine Aquaculture Center 2008).  The facility was 
installed in 1997, and has a mooring system similar to the one proposed at the Reedsport Project, 
has a similar footprint (30-acres), and is in similar depths.  For this project, a biological 
assessment (Celikkol 1999) was requested by NMFS with an emphasis on marine mammal 
entanglement, and USACE permits were issued (Cicin-Sain et al. 2001).  Endangered right, fin, 
and humpback whales occur in the project area (Atlantic Marine Aquaculture Center 2008).  
Celikkol (1999) analyzed the risk of entanglement and concluded, “The chance of whale 
entanglement should be considered unlikely to very unlikely” due to the absence of structures 
known to cause entanglements such as slack lines and netting.  Following deployment of the 
project in 1997, monitoring of whales and sea turtles in the project vicinity occurred.  Fin and 
humpback whales were observed in the project vicinity, but not in the actual project area.  In 
2006 researchers reported, “…no incidents related to marine mammals or turtles have occurred at 
the OOA field site and no impacts have occurred since the beginning of aquaculture activities in 
1997” (Atlantic Marine Aquaculture Center 2008). 
 
An examination of the NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) 
shows that since 1999 the known causes of fin and humpback whale mortalities due to 
entanglement are limited to fishing gear, drift gillnets, crab pot lines, and polypropylene/nylon 
lines.  The mooring lines of the project and the power/fiber optic cables are more substantial than 
the fishing or crab pot lines that have been involved in previous entanglement incidents.  The 
mooring system of OPT’s PowerBuoys is designed to remain under tension: the mass of the 
PowerBuoys and the anchors creates enough tension in the mooring lines to preclude the 
formation of loops or twists around a passing animal.  The combination of heavy mooring gear 
and relatively taut mooring lines has been shown to render the potential for entanglement 
negligible (Wursig and Gailey 2002).  The power/fiber optic cables descending from the 
PowerBuoys to the seabed have a smaller diameter than the mooring lines (approximately 
3 inches verses 5 to 6 inches).  However, this is still a substantial cable and considering the 
relative rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that these 
cables will form loops or twist around a passing animal. 
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FIGURE 13 
NOAA-FUNDED NEW HAMPSHIRE OPEN OCEAN AQUACULTURE 

DEMONSTRATION SITE INSTALLED IN 1997 

 
Source:  Atlantic Marine Aquaculture Center 2008 

 
The potential of whales colliding with mooring lines or PowerBuoys is based largely on the fact 
that nothing is known about the whale’s behavior in response to wave energy buoys.  Whale 
impacts with ships, buoys, and other moored objects are considered uncommon.  In an analysis 
of a similar type of wave energy project having four WEC in the state of Washington, FERC 
(2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the PowerBuoys.  To illustrate this point, Figure 14 depicts, to scale, a gray whale 
of average length (45 feet [NMFS 2007]) within the PowerBuoy array.  It is worth noting that, 
while the mooring lines are taut, they do allow for some give and the hard, rounded surface of 
the PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
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Aquatic Species Subgroup members also have indicated concern that derelict fishing gear 
(abandoned/stray fishing gear) may snag on project moorings, and in turn pose an entanglement 
risk to cetaceans 
 

FIGURE 14 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE POWERBUOY ARRAY 

 
Scaled full-size adult gray whale 45 feet (NMFS 2007). 
 
Evaluating the effects of a PowerBuoy on whales in any credible way is at present difficult due 
to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior. 
 
3.2 Underwater Noise/Vibration 
 
Ambient noise, intermittent and continuous, in the marine environment originates from a variety 
of both natural and anthropogenic sources including commercial and recreational vessel traffic, 
wave action (wide areas of the ocean surface are excited into noisy waves by the wind), marine 
life, seismic events, and atmospheric noise.  Generally speaking, an equivalent sound in water 
will travel five times faster and 60 times farther than when generated in air (American Cetacean 
Society [ACS] 2007). Animals such as fish and marine mammals have biological receptors that 
are sensitive to sound pressure levels (expressed in dB re 1 Pa), particle velocity (expressed in 
m/s), and the frequency of sound (expressed in Hz).  Ambient continuous noises in the ocean 
includes those generated by oceanic traffic (10 to 1,000 hertz [Hz], breaking waves, associated 
spray, and bubbles (100 to 25,000 Hz).  Noise pressure spectral densities can range from about 
35 to 80 dB (re 1 μPa2/Hz) for usual marine traffic and 20 to 80 dB (re 1 μPa2/Hz) for breaking 
waves and associated spray and bubbles (Richardson et al. 1995). 
 
The installation and maintenance of the PowerBuoys would result in a certain level of noise from 
service vessels and equipment.  Noise associated with the installation activities may temporarily 
alter migration and feeding patterns.  The PowerBuoy will also produce some level of noise 
during its operation. 
 
In its EA for the Makah Bay Offshore Wave Energy Pilot Project in Washington (FERC 
No. 12751), FERC (2007) reported, “Sound induced effects on marine mammals are expected 
when the sound overlaps in frequency and level with the hearing capability of the species under 
consideration.  There is considerable variation among marine mammals in both absolute hearing 
range and sensitivity.  Their composite range is from ultrasonic (frequencies greater than 
20 kHz) to infrasonic (frequencies less than 20 Hz). Marine mammals as a functional group have 
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functional hearing ranges of 10 Hz to 200 kHz.  Odontocetes and pinnipeds are more sensitive to 
higher frequencies while mysticetes are more sensitive to lower frequencies (FERC 2007).  
Direct hearing measurements, for the most part, are not available for large whale species, but it is 
generally believed that a whale’s hearing range is related to the range of sound it produces (LGL 
Ecological Research Associates [LGL] and JASCO Research 2005).  Mysticetes are low-
frequency specialists with peak spectra of their vocalizations occurring from 12 Hz to 3 kHz; 
Odontocetes are high-frequency specialist, with peak spectra of their vocalizations occurring 
from 10 kHz to 200 kHz (Ketten 2000). 
 
Several baleen whale species, exposed to varying sound sources, impulsive and low frequency 
sounds, were observed to display avoidance behaviors at received levels of 140 to 160 dB re 1 
uPa (Malme et al. 1983, 1984, 1988, Ljungblad et al. 1988, Tyack and Clark 1998).  The effect 
of noise created by human activities has received a mixed reaction by gray whales (Moore and 
Clarke 2002).  Large commercial vessels and oil and gas developments have been shown to 
create noise that will make whales change path, increase swim speed, and alter breathing patterns 
(Moore and Clarke 2002).  Off California, researchers determined a predicted reaction zone 
around a semi-submersible drill rig was less than 1 kilometer at a received level of about 120 dB 
re 1 Pa (Malme et al. 1983, 1984).  Other noise associated with whale watching boats has 
actually attracted whales out of curiosity.  It has been shown that slow-moving vessels that 
produce noise at less than 120 dB re 1μPa and are located over approximately 600 feet from gray 
whale groups do not provoke a fleeing reaction (Moore and Clarke 2002). 
 
In an evaluation of the effects of underwater noise from the Neptune Project, a proposed 
Massachusetts LNG facility, on marine mammals, LGL and JASCO Research (2005) reported 
the following regarding reaction of baleen whales to transient sounds: 
 

Reactions of baleen whales to boat noises include changes in swimming direction 
and speed, blow rate, and the frequency and kinds of vocalizations (Richardson et 
al. 1995).  Baleen whales, especially minke whales (Balaenoptera acutorostrata), 
occasionally approach stationary or slow-moving boats, but more commonly 
avoid boats.  Avoidance is strongest when boats approach directly or when vessel 
noise changes abruptly (Watkins 1986; Beach and Weinrich 1989).  Humpback 
whales responded to boats at distances of at least 0.5 to 1 kilometer (0.3 to 
0.54 nm), and avoidance and other reactions have been noted in several areas at 
distances of several kilometers (Jurasz and Jurasz 1979; Dean et al. 1985; Bauer 
1986; Bauer and Herman 1986).  During some activities and at some locations, 
humpbacks exhibit little or no reaction to boats (Watkins 1986).  Some baleen 
whales seem to show habituation to frequent boat traffic.  Over 25 years of 
observations in Cape Cod waters, minke whales' reactions to boats changed from 
frequent positive interactions to a general lack of interest, while humpback 
whales reactions changed from being often negative to being often positive and 
finback whales (B. physalus) reactions changed from being mostly negative to 
being mostly uninterested (Watkins 1986). 

 
Harbor porpoise were observed to leave the area of an offshore wind farm being constructed in 
Denmark during periods of piling activities (Tougaard et al. 2003), it should be noted that neither 
construction nor operation of the Reedsport Project would involve any activities creating a 
comparable noise level.  Recent work in the U.K. suggested that, for harbor porpoise, the zone of 
audibility ranges from 1 to 3 kilometers depending on the noise emitted by the ship (Thomsen et 
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al. 2006).  The Scottish Executive (2007), in its assessment of environmental effects of marine 
renewable projects, reported that cable trenching activities created noise levels that were below 
the level at which a behavioral reaction would be expected for harbor porpoise.  Harbor 
porpoises usually avoid boats; during a survey off California, Oregon, and Washington, Barlow 
(1988) observed harbor porpoises rapidly moving away from the path of a survey vessel within 
1 kilometer of the boat. 
 
Much of the study of effects of sound on killer whales has been done within the context of 
evaluating whale-watching effects in inland waters of Washington and British Columbia (NMFS 
2008a).  Using vessel sound modeling, Erbe (2002) “predicted that the sounds of fast boats are 
audible to killer whales at distances of up to 16 kilometers, mask their calls up to 14 kilometers 
away, elicit behavioral responses within 200 m, and cause temporary hearing impairment after 
30 to 50 minutes of exposure within 450 m.  For boats moving at slow speeds, the estimated 
ranges fall to 1 kilometer for audibility and masking, 50 meters for behavioral reactions, and 
20 meters for temporary hearing loss.”  Northern Resident killer whales were reported to 
sometimes react to the approach of a single boat to within 400 meters (Kruse 1991).  It should be 
noted that, in the Puget Sound area, the mean number of vessels following groups of killer 
whales during the peak summer months ranged from 18-26 boats from 1996 to 2006 with annual 
maximum counts of 72 to 120 boats made near whales from 1998 to 2006 (Koski 2004, 2006, 
2007).  Consequently, killer whale responses could be expected to be different in the Reedsport 
Project area where they are infrequently seen and where there is not a whale watching industry 
targeting them.  In 2007, Holt (in press) reported that vessel noise can significantly reduce the 
range at which echolocating killer whales can detect salmon (NMFS 2008a). 
 
The predominant source of noise during project installation and maintenance would originate 
from the vessels’ propellers (Minerals Management Service [MMS] 2007).  OPT expects the 
peak underwater sound intensity, generated by a vessel fully underway, to be no greater than 130 
to 160 dB re 1μPa at 1 meter over a frequency range of 20 Hz to 10 kHz (Richardson et al. 
1995).  The vessel should only be fully underway when traveling to and from the project site.  In 
addition, these high noise levels may result from cavitations during vessel starts and stops during 
construction activities.  Most of the time during project installation and maintenance, the sound 
intensity will be much lower. 
 
It is important to note that during project construction and maintenance, OPT expects that the 
above-water sounds from the support vessels and equipment will not be transmitted into the 
water at a higher level than the natural environmental noise from wind and wave action.  FERC 
(2007), in the Makah Bay Wave Energy Pilot Project Environmental Assessment, concluded that 
they expected such above-water sounds to be largely damped by ambient ocean noise on all but 
the calmest of days.  Installation of the anchoring and mooring system will not involve 
percussive pile driving or drilling, the most significant noise source during most marine 
construction (Halcrow Group 2006).  Additionally, vessels involved with laying the transmission 
cable are expected to be operating at idle speed.  Therefore, while the noise associated with the 
installation and maintenance activities may temporarily cause avoidance and alter feeding 
patterns for certain marine species, any effects would be short term and are anticipated to be 
negligible. 
 
During project operation, OPT expects the underwater noise to primarily originate from waves 
impacting the float portion of the PowerBuoy and movement of internal mechanical components.  
However, because the waves impacting the float occur at the surface, coupling into the water 
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would be very poor.  According to the MMS, “once installed, wave energy technologies would 
produce low-intensity, broadband noise of a repetitive continuous nature, similar in character to 
noise from ship operations.  Such noise would be expected to have minimal impacts to human 
and marine populations” (MMS 2007).  Previous research by EPRI reports that “…noise from 
wave power plant machinery will generally increase in proportion to the ambient background 
noise associated with surface wave conditions, thus tending to minimize its noticeable effect” 
(EPRI 2004). 
 
Maintenance divers working underwater around OPT’s PowerBuoys deployed in Kaneohe Bay, 
Hawaii, and in New Jersey have not noticed any audible sounds from the PowerBuoys or 
mooring system.  It should be noted that diver hearing underwater would not likely detect low 
frequencies.  Based on this information and considering that the wave energy generation uses 
relatively low-intensity wave-to-electrical energy conversion technologies (MMS 2007), OPT 
expects the source levels generated by the WEC to be much less than 130 to 160 dB re 1μPa at 
1 meter and likely closer to ambient ocean sound levels.  Consequently, project operations 
should not result in noise being produced at levels that would negatively affect fish, marine 
mammals, or other marine life in the area. 
 
3.3 Change in migration route within area of the project 
 
If gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has expressed concern over the potential 
effects from altering their migration route within the area of the project to avoid the project.  It 
should be noted, at the meeting of marine mammal acoustic experts on October 9 and 10, 2008, 
while there was agreement that odontocetes colliding with the project mooring system was not a 
concern, there was concern about the potential cumulative effect of displacement, particularly for 
harbor porpoise, that may result if a number of larger wave energy park areas are eventually 
constructed (Ortega-Ortiz 2008). 
 
4.0 Need for Additional Information 
 
While there is evidence suggesting that whales can detect and avoid underwater structures (no 
whales have been entangled at the New Hampshire offshore marine aquaculture facility deployed 
since 1997 (Atlantic Marine Aquaculture Center 2008) and discussed above), OPT and the 
Aquatic Species Subgroup believe that it is prudent to develop a better understanding of:  1) gray 
whale paths in the project vicinity; and 2) the acoustic emissions generated by the PowerBuoys 
and any potential for sound disturbance, and 3) how whales behave in the presence of the project 
(e.g., do they have the acuity to detect and avoid the systems).  If study results indicate that a 
deterrent system should be employed, the Aquatic Species Subgroup indicated that the type and 
effectiveness of the acoustic guidance used should be thoroughly evaluated.  Lastly, the Aquatic 
Species Subgroup indicated an interest in evaluating potential project effects and mitigation 
within the framework of an adaptive management plan.  OPT believes that the proposed phased 
whale monitoring (Section 5.0), within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park 
 
5.0 Study Plan 
 
Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
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evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994).  OPT submitted an initial and subsequent drafts of the study 
plan to the Aquatic Species Subgroup for their review in fall 2007, January 2008, as part of the 
PDEA in July 2008, and again in fall 2008.  The study plan addresses comments received to date 
by stakeholders. 
 
5.1 Study Objectives 
 
The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
■ Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

■ Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

■ Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
PowerBuoys.  Monitoring the project mooring system to determine if derelict fishing gear 
becomes entangled on array components will be conducted as part of OPT’s operations and 
management plan. 

 
The Baseline Characterization (Phase I) was conducted from December 10, 2007 through May 
30, 2008).  Migratory behavior by whales has been the subject of numerous studies (Rugh et al. 
2001; Mate and Ramirez 2003; Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et 
al. 2000; Steiger and Calambokidis 2000; Urban et al. 2000), so the methodology for completing 
this work has been well established.  However, due to the newness of the technology, OPT opted 
to consult with a panel of marine experts before committing to a specific study methodology for 
Phases II and III of this work plan.  This meeting occurred on October 9 and 10, 2008, and 
resulting recommendations are incorporated into the methodology for Phases II and III. 
 
5.2 Phase I - Baseline Characterization 
 
The OSU Marine Mammal Institute proposed the following Phase I study of gray whales along 
the Oregon coast in response to the proposed installation of wave energy projects.  This phase 
consists of two tasks: 
 
■ Task 1, Gray Whale Migration Study - This task was conducted from December 10, 

2007 through May 30, 2008.  The results provide baseline data on the route, rate, and 
timing of migrating gray whales as well as the presence of other large whale species. 

■ Task 2, Whale Monitoring Study Plan - This task will include: 
− A small conference with leading marine mammal and acoustic experts to further 

define and resolve issues (conference was held on October 9 and 10, 2008); 
− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor whales in the presence of 

a wave energy project. 
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5.2.1 Task 1 - Gray Whale Migration Study 
 
Observations for the migration study occurred every day (weather permitting) from 8:00 a.m. 
until 3:00 p.m. from December 2007 to June 2008.  The following are the methods for the 
completed migration study as previously presented. 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 meters above mean sea level and distance to the horizon is approximately 16 kilometers.  On 
a good weather day, the observers may be able to see whales near the horizon.  However, due to 
the accuracy of the method, reliable distribution and movement data are restricted to a smaller 
radius (about 9 kilometers) around the observation station. 
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting aerial surveys on four different days during the southbound migration off the 
Florence coast.  Aerial surveys will occur on fair weather days around the project site from zero 
to 10 miles offshore over an approximately 50-square-mile area from Florence to Heceta Head.  
During the surveys, Global Position System (GPS) will be used to determine position of whales 
and to assess their consistent favor of specific water depths in order to relate those to what is 
observed off Yaquina Head.  This will be done during the southbound migration when the largest 
number of whales/hour are moving  and the survey can expect to be most efficient in a short 
period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 
offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 
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time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project.  The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when PowerBuoys will be present and data would 
be collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foulweather (approximately 130 meters 
above sea level) to determine the practicality of “handing off” observation of specific whales and 
as a means to determine the consistency of whale travel in relation to bottom depth, distance 
from shore, and speed.  These data may be valuable in planning for future tracking, when 
positioning a vessel at the same distance (and water depth) offshore of Yaquina Head might be 
necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  No other whale is nearly as common within 3 miles of shore as gray whales 
are.  The OSU Marine Mammal Institute gets only six to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
■ A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour, will be 
provided to the Aquatic Implementation Committee1 within four months of completion of 
the field effort.  In addition to statistical assessment of the timing, speed, distance from 
shore and water depth of migrant whales, we will provide a simple correlation of counts 
with wind and swell data collected from local buoy systems, which will provide insight 

                                                 
1 The Implementation Committees are charged with overseeing the OPT’s implementation of resource studies 

and issues and participating in the associated adaptive management framework.  Specifically, the Aquatics 
Resources and Water Quality Committee will analyze monitoring and study results on aquatic resources to 
determine whether results are properly characterized and whether any screening criteria have been met.  The 
Aquatics Resources and Water Quality Committee may also discuss information contained in a Quarterly 
Update or Annual Report or new information obtained from other sources that is relevant to the project’s 
potential effects on aquatic resources. The Aquatic Implementation Committee is composed of members from 
OPT, NMFS, USFWS, USDA-FS, ODFW, OPRD, OWRD, ODEQ, DLCD, Oregon Shore Conservation 
Coalition, Surfrider, and SOORC. 
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into some whale sightability issues up to B-5 wind levels.  It is anticipated that primarily 
gray whales will be observed though data on all observed whale species will be collected. 

■ Dissemination of the findings in a peer reviewed journal. 
■ Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
Study Results 
 
OPT conducted Phase I, Baseline Characterization of the Cetacean Study Plan from 
December 10, 2007 through May 30, 2008.  The study report (Ortega-Ortiz and Mate 2008) is 
included in Attachment 1. Observations were possible on 78 days during the study period.  A 
total of 256 scan sampling events were completed during 106.3 hours of scan effort.  Focal 
follows were conducted on 120 individual whales during 103.2 hours of tracking effort.  A total 
of 2,416 gray whale locations were recorded: 460 locations during scan sampling and 1,956 
locations during focal follows (Ortega-Ortiz and Mate 2008).  Only two observations of 
cetaceans other than gray whales were made: two minke whales were observed moving south at 
the end of May (Pers. comm. Joel Ortega-Ortiz, October 9, 2008). 
 
The average distance from shore for sightings recorded during previously conducted aerial 
surveys off the Oregon coast was 5.7 miles (9.2 kilometers) and the farthest sighting occurred 
14 miles (23 kilometers) offshore (Green et al. 1995).  During the 2008 Yaquina Head survey, 
shore-based observations could be made within a range of 11 miles (18 kilometers) from shore 
(Ortega-Ortiz and Mate 2008).  The following provides average distance offshore of observed 
migrating whales. 
 

Migration Phase Average Distance S.D. n 
Southbound  4.09 miles (6.59 km) 0.200 139 
Northbound, Phase A 
(Feb. 26-April 7, 2008) 

3.15 miles (5.08 km 0.155 230 

Northbound, Phase B  
(April 7-May 29, 2008) 

2.54 miles (4.08 km) 1.529 26 

Source: Ortega-Ortiz and Mate 2008. 
 
The average speed of tracked whales was 4.19 mph (6.74 km/h) (S.D.= 1.382, n = 37) during the 
southbound migration, 3.76 mph (6.05 km/h) (S.D.= 1.094, n = 47) during phase A of the 
northbound migration, and 3.37 mph (5.42 km/h) (S.D.= 1.529, n = 26) during phase B (Ortega-
Ortiz and Mate 2008). 
 
Average bottom depth of whale locations during scan sampling was 152 feet (46.3 m) 
(S.D.=13.70, range=39-246 feet [12-75 m]; Ortega-Ortiz and Mate 2008).  Ortega-Ortiz and 
Mate (2008) noted that the migration paths of tracked whales appeared to follow a constant depth 
(isobath) rather than the shoreline. For example, some whales that were tracked more than 
3 kilometers from the observation point maintained a straight path even as they approached 
Yaquina Head and linearity of their path continued as they moved away from Yaquina Head.  
However, variability in the isobaths followed by different whales occurred within the each 
migration phase.  The results indicated that the migratory paths of some, but not all, tracked 
whales will cross through the proposed project area (Ortega-Ortiz and Mate 2008).  The 
proposed Reedsport Project PowerBuoy array will be located 2.5 miles offshore.  As presented 
above, the average distance of migrating whales ranged from 4 miles offshore during the 
southbound migration to 2.5 miles during Phase B of the northbound migration. 
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5.2.2 Task 2 - Whale Monitoring Study Plan 
 
On October 9 and 10, 2008, the OSU Marine Mammal Institute conducted a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
acoustic experts2.  The purpose of the meeting was to further discuss and resolve the following: 
 
■ Potential need for and effectiveness of active deterrence, as well as its other potential 

effects on marine resources. 
■ Device options for active deterrence. 
■ Methodology for monitoring whale behavior near wave energy systems. 
■ Applicability of recommendations from marine mammal group of Ecological Effects 

Workshop3. 
 
The following deliverables will be completed for Task 2: 
 
■ A report summarizing key findings of the workshop will be provided to the Aquatic 

Species Subgroup within two months of the workshop; 
■ A recommendation on a strategy to avoid whale entanglements and collisions; and 
■ A draft approach for monitoring the behavior of whales near the proposed project. 
 
Guidance from this meeting was used in developing the Phase II and III components of the study 
plan, below. 
 
5.3 Phase II - Acoustic Emissions Characterization 
 
It is anticipated that the PowerBuoys will generate steady, continuous noises of considerable 
variability. Noise will vary between different phases of the project (e.g., installation and 
operation) and will also vary depending on environmental conditions (e.g., wind blowing, wave 
height, and sea state). 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kaneohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) for the deployment of up to six WEC 
buoys in its Environmental Assessment for the Kaneohe Bay Project Operation, the Department 
of the Navy (2003) concluded, “It is unlikely that noise from system installation or operation 
would have adverse impacts on humpback whales, dolphins, and green sea turtles.  The USFWS 
and NMFS concur with the Navy that the Proposed Action is not likely to adversely affect 
threatened or endangered species.  The taking of marine mammals protected under the MMPA is 
unlikely during the installation and operation of the WEC system.” 
 
While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 

                                                 
2  Marine mammal experts that participated in the meeting were:  Dr. Dave Mellinger, Oregon State 

University/NOAA Fisheries, Dr. Charles Greene, Greeneridge Sciences, Inc.; Dr. Brandon Southall, Ocean 
Acoustics Program, NOAA Fisheries; Dr. Adam Frankel, Marine Acoustics, Inc.; Dr. Bruce Mate, Director, 
OSU Marine Mammal Institute; and Dr. Joel Ortega, OSU Marine Mammal Institute. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 
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■ Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
■ Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
■ Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 
Instead, OPT will conduct in-situ measurements of the acoustic emissions of the single 
PowerBuoy as a function of seastate (different representative ocean conditions) at the Reedsport 
Project.  Because of the variability in noise anticipated to be produced by the PowerBuoys, it is 
agreed that acoustic measurements to characterize sound from the PowerBuoys should be 
collected over a time period sufficient to account for a wide variety of sea states.  The following 
is OPT’s proposed approach and is based on the results of the recommendations resulting from 
the October 2008 workshop (Ortega-Ortiz 2008).  OPT will deploy autonomous recorders, which 
were identified as a viable, practical option to monitor the sounds at and from the single buoy 
installation and operation.  Frequency will be monitored in a range of 1 Hz to 10 kHz, because 
this will include the expected machinery noise (Ortega-Ortiz 2008, Richardson et al. 1995, 
Foundation for the Sea 2008).  Recording will be at a sampling rate of 22 kHz and 5 minutes 
every hour.  Two recorders will be deployed to better understand sound propagation. Recorders 
will be placed along the same water depth contour (isobath) at approximately 1) 200 meters and 
2) 500 meters from the first PowerBuoy.  During the October 2008 workshop of marine mammal 
acoustic experts, it was discussed that three sensors would provide the optimal methodology to 
determine the attenuation of the sounds being emitted from the PowerBuoys.  Upon further 
analysis and consultation with a marine mammal acoustic expert, OPT has determined that two 
recorders should provide redundancy for the sound measurement and the basis for estimating 
sound transmission loss for the installation site, and that three recorders are not essential to the 
proposed  monitoring program.  While three transmitters are better at accounting for absorption 
and scattering losses, this is usually a relatively small number and is unimportant except at long 
distances.  Based on this, OPT believes that two recorders should provide adequate data, but that 
the Adaptive Management process can be used if the data are determined to be inadequate. 
 
This testing will be completed on the single PowerBuoy, which is expected to be installed in 
2010.  These values will be compared against acoustic thresholds documented in scientific 
literature in order to form an assessment of the potential effects of the project on marine 
resources.  This data will also provide additional information towards the determination as to 
whether whales will be likely to detect and avoid the proposed project in all weather conditions.  
OPT will deploy the recorders for one month prior to, and a total of at least two months 
following, the single PowerBuoy deployment.  In order to capture a widest range of sea states, 
OPT anticipates that the post-deployment monitoring will be conducted between December and 
March, the period when highest sea states can be expected (winter storms).  Consequently, post 
deployment monitoring will likely not occur immediately after deployment is completed and, in 
order to capture sea state variability, sampling may not occur during a continuous two month 
period.  This approach differs from that proposed by the October 2008 workshop of marine 
mammal acoustic experts in that OPT is proposing two months of post deployment monitoring 
during a period having high sea states instead of a full year.  OPT believes that the proposed 
monitoring is sufficiently robust and will allow for collection 1) of some baseline information, 
2) characterization of noise associated with project deployment, and 3) an initial assessment of 
temporal variability of operational noise generated over a variety of seastates.  A study report 
will be submitted to the Aquatics Resources and Water Quality Committee within two months of 
study completion.  In the event that acoustic measurements equal to or greater than broadband 
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160 dBRMS re 1 μPa, the harassment threshold for cetaceans, are detected, the Aquatics 
Resources and Water Quality Committee will be notified. 
 
5.4 Phase III - Post-Deployment Monitoring 
 
At the October 2008 marine mammal acoustic expert workshop, several methods were discussed 
to monitor whale behavior near a wave energy project and are summarized as follows.  Direct 
monitoring from boats is limited to good weather, it is expensive, and the presence of the boat 
may have confounding effect on whale behavior—is the whale reacting to sound from the boat or 
sound from the PowerBuoy.  Aerial surveys are not reliable to study behavior because aircraft 
need to keep moving at relatively high speed for detailed observation.  Telemetry can be very 
accurate—location, speed, dive profiles, pitch and roll—but it is expensive and there is no 
guarantee that tagged whales will travel through or near the PowerBuoy array.  Moreover, 
sample size (number of tagged individuals) may not be enough to obtain definitive conclusions. 
Shore-based observations may be a practical and convenient method if there is a high enough 
(>30 feet) and close enough (<4 miles) observation point. Boat, aerial, and shore-based 
observations are limited to favorable environmental conditions (wind <14 mph, Beaufort sea 
state <5, no rain, and no fog) (Ortega-Ortiz 2008). 
 
Previous shore-based observations off the California coast indicate that southbound gray whales 
detected a 21 kHz signal and deflected offshore when sound source was turned on (Frankel 
2005). The study by Frankel (2005) had two theodolite stations, 2 kilometers apart, which 
enabled gathering longer tracks – further north and sound than with just a single station.  Tracks 
had to be at least 1 kilometer long to yield usable data. Handing off a whale from one station to 
the other was complicated but possible.  During the October 2008 workshop of marine mammal 
acoustic experts, it was agreed that shore-based observations were the best method for evaluating 
whale interactions with operating PowerBuoys, and that on site observations were preferable to 
play-back experiments because of differences in environmental conditions, acoustic propagation 
field, and general context (Ortega-Ortiz 2008). 
 
OPT proposes to observe the presence and behavior of whales in response to the presence of the 
proposed project.  OPT will establish a shore observation station on top of the approximately 
80-foot-high sand dune, located approximately ¼ mile inshore from a location adjacent to the 
proposed PowerBuoy deployment site.  Using theodolites, observers will record large whale 
presence and track movements, noting if there is a deflection around the array of 10 
PowerBuoys.  Metrics are developed to statistically detect effects of stimulus that observes 
cannot identify in the field.  While observation stations off California were higher and the sound 
source was closer to shore than at the Reedsport site, observations at Reedsport are expected to 
be reliable (Ortega-Ortiz 2008).  OPT plans to deploy the PowerBuoy array in summer 2011.  To 
maximize opportunities to observe whales, the shore based monitoring program will occur from 
December 2011 through April 2012, to coincide with the peak migration season. 
 
Because the shore-based observations will be conducted from December during May during the 
gray whale migration season, OPT also proposes to conduct observations of cetaceans in the 
project vicinity during other times of the year in order to maximize opportunities to evaluate 
presence of other cetacean species in the project area.  Boat-based observations of cetaceans will 
be conducted concurrently with the Fish and Invertebrates Study, the Offshore Avian Use Study, 
and operation and maintenance site visits.  All designated observers will be appropriately trained.  
Operations and maintenance site visits to the array area will occur monthly; this is discussed 
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further below.  The number and timing of ship visits to the array area for the Fish and 
Invertebrates Study and the Offshore Avian Use Study are summarized in Table 3. 
 

TABLE 3 
ADDITIONAL CETACEANS OBSERVATION OPPORTUNITIES - NUMBER AND 

TIMING OF SHIP VISITS TO THE REEDSPORT PROJECT ARRAY AREA FOR THE 
FISH AND INVERTEBRATES STUDY AND THE OFFSHORE AVIAN USE STUDY 

Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Frequency 
Control 

sites 
Years 

Fish and Invertebrates Study 

Hook and 
Line 

Salmonids         X X X   X       
4 sampling 
efforts each 
year 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Rockfish     X   X   X       X   
4 sampling 
efforts each 
year 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Pelagic fish 
and 
invertebrates 

    X   X   X       X   

See rockfish 
& 
biofouling 
studies 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Multimesh 
gillnet  

Salmonids, 
rockfish, 
pelagics 

        X   X           
Late spring 
& early 
summer 

2 

Before 
installation 
and years 
1, 2, and 3 
after  
installation 

Trapping 
Dungeness 
crab 

            X       X   

Trapping for 
at least 3 
days each 
outing 

3 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Acoustic 
telemetry 

Sturgeon                         
2 receivers 
for 3 years 

0 
Years 1, 2, 
and 3 after 
installation 

Trawling* 
Flatfish and 
epibenthic 
invertebrates 

    X   X       X       

3 times per 
year (5 10-
minute 
trawls) 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Settlement 
plates 

Biofouling                         see right 0 

One 
settlement 
unit 
removed 
during 
years 1, 2, 
and 5 after 
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Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Frequency 
Control 

sites 
Years 

deployment 
of the 
array.  

Grab 
samples 

Benthic 
infauna 

          X     X       
3 samples (5 
replicates 
each) 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

SCUBA/ 
ROV 

Pelagic Fish 
and 
invertebrates 

              X         See below 0 
Years 1, 2, 
and 5 after 
installation 

Biofouling               X         
Evaluate 3 
PowerBuoys 
to 100 ft 

0 

Scuba: 
Years 1, 2, 
and 5 after 
installation.  
ROV:  
performed 
every 3 to 4 
months, for 
the first 2 
years, then 
annually. 

Water 
quality 

Water 
quality 

    X   X X X X X   X   

During fish 
& 
invertebrate 
monitoring 

0 

During fish 
and 
invertebrate 
monitoring 

Offshore Avian Use Study 

Avian presence** X X X X X X X X X X X X 
2+ days; 2x 
per month, 2 
weeks apart 

0 
Before 
installation 

* Trawls will occur adjacent and parallel to the array. 
** Along a series of 7.5 kilometers-long transects running east-west from near shore (about 350 m), 1.2 kilometers 
apart, including project area and up to 8 kilometers north and south of the project area.  Also 1 north-south trackline 
through project area. 
 
OPT has developed an operations and maintenance (O&M) activities plan (outlined in more 
detail in the APEA - Section 3.A.2, Project Operation and Appendix B).  The O&M plan 
includes the following components: 
 
■ Preventative Maintenance/Site Inspection - Monthly inspection of all aspects of the 

PowerBuoy array visible from the sea surface to check connections, wear conditions, and 
any other visual anomalies. 

■ Underwater Inspection - A diver or ROV will be used to view the site underwater and 
visually inspect project components, including looking for any accumulation of derelict 
fishing gear on the PowerBuoy system, with the results being recorded by video camera.  
This will be carried out every three to four months, weather permitting, for the first two 
years and in year 5, and underwater visual inspections only annually thereafter. 
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OPT staff will look for derelict fishing gear visible from the surface during the monthly 
preventative maintenance/site inspection visits and will conduct more comprehensive searches 
for derelict fishing gear during the underwater inspection visits.  As indicated, OPT will conduct 
the underwater inspections every three to four months, weather permitting, for the first two years 
following deployment of the 10-PowerBuoy array.  This will allow OPT to monitor the degree to 
which fishing gear gets caught on project moorings, if at all, and will provide insight to whether 
changing the frequency of subsequent underwater inspections (Year 3+ post-deployment) is 
appropriate (to be determined in consultation with the Aquatics Resources and Water Quality 
Committee within the framework of the proposed Adaptive Management Plan).  Also, as 
discussed in Section 5.C.6 of the APEA, OPT proposes to work with the crabbing industry (post-
license issuance) to identify ways to minimize the potential for loss of gear.  Summaries of 
OPT’s monitoring of derelict fishing gear will be reported to the Aquatics Resources and Water 
Quality Committee in quarterly updates.  In the event that findings during the O&M inspections 
indicate derelict fishing gear is found on the project array, OPT will remove the derelict fishing 
gear as soon as possible and feasible. 
 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior (e.g., avoidance of array).  OPT plans to hire a marine mammal expert to further refine 
this study plan (develop a more detailed methodology), coordinate with the Aquatics Resources 
and Water Quality Committee for finalization of the study plan (to be finalized before the 
deployment of the array), oversee the study, and work with the Aquatics Resources and Water 
Quality Committee to evaluate study results within the Adaptive Management Process. OPT will 
allow sufficient time for the Aquatics Resources and Water Quality Committee to review and 
comment upon the future versions of the study plan.  The Aquatic Implementation Committee 
will be informed of the study progress, including a characterization of how frequently whales are 
seen within or close to the PowerBuoy array, and whether any injuries to whales are observed, 
through quarterly updates and a summary of study results will be provided in annual reports. 
 
As mentioned above, at the meeting of marine mammal acoustic experts on October 9 and 10, 
2008, while there was agreement that odontocetes colliding with the project mooring system was 
not a concern, there was concern about the potential cumulative effect of displacement, 
particularly for harbor porpoise, that may result if a number of larger wave energy park areas are 
eventually constructed (Ortega-Ortiz 2008).  Sound emitted by the 10-PowerBuoy project is not 
expected to disturb odontocetes because sound produced will be largely below the higher 
frequency range of odontocetes.  Physical presence of the project may cause odontocetes to 
avoid the immediate project vicinity; however, any potential displacement would be localized.  
OPT is not proposing to conduct passive acoustic monitoring, a method well suited to detecting 
small cetacean species, because project effects on odontocetes are expected to be minimal. 
 
OPT proposes the following approach to responding to potential collision/entanglement 
scenarios: 
 
■ If observation of injury, notification to the Aquatics Resources and Water Quality 

Committee within two weeks. 
■ If there is evidence of a whale collision, notify Aquatics Resources and Water Quality 

Committee within two business days. 
■ If entanglement, immediate notification of Aquatics Resources and Water Quality 

Committee and activate NMFS response plan. 
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If an injured, stranded, entangled, or dead marine mammal is observed during the study, 
researchers will follow the protocol provided by NMFS.  This protocol is included in 
Attachment 2. 
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Introduction 
 

The growing demand for energy, the rising oil prices, and the need to curb carbon 

emissions have stimulated a search for alternative (i.e. non-fossil fuel) sources of energy. 

The quest for “clean” energy has resulted in development of technology to produce 

electricity from by harnessing wind, wave, and solar radiation. The Oregon coast has 

been identified as an area with great potential for production of electricity from wave 

energy. In 2007 the state legislature appropriated funding to create the Oregon Wave 

Energy Trust (OWET), a non-profit organization composed of stakeholders including 

representatives from industry, fishing, environmental, government and community 

groups. OWET has the objective of promoting responsible development of a wave energy 

industry in the State of Oregon. Within the last couple of years, applications have been 

filed for permits to develop wave energy parks in several locations along the Oregon 

coast. Recent plans to develop of wave energy parks on the Oregon coast raise the 

priority of assessing any potential environmental effects (Boehlert et al. 2008). 

Assessment of ecological risk (as defined in US Environmental Protection Agency 1998) 

of wave energy parks requires an estimation of the magnitudes of both exposure and 

effects on species, species assemblages or habitats.  

 

Gray whales are a protected species under the U.S. Marine Mammal Protection Act. Two 

extant distinct populations are recognized for this species: the Eastern North Pacific 

stock, which lives along the west coast of North America, and the Western North Pacific 

stock, which lives along the coast of eastern Asia (Rice et al. 1984, Swartz et al. 2006, 

Angliss and Outlaw 2008). The majority of the Eastern North Pacific population spends 

the summer feeding in the northern Bering and Chukchi Seas, although some gray whales 

have been observed feeding in the summer in waters off of Southeast Alaska, British 

Columbia, Washington, Oregon, and California (Rice and Wolman 1971, Darling 1984, 

Nerini 1984, Rice et al. 1984, Newell and Cowles 2006). Whales observed foraging in 

these more southern locations during several summers are referred as “residents” (e.g. 

Newell and Cowles 2006). Resident whales have been observed off the Oregon coast 
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from May through October and 28 individuals were observed near Depoe Bay for at least 

three successive summers (Newell and Cowles 2006). 

 

Every year, a significant part of the population of eastern gray whales migrates from their 

summer feeding grounds towards the calving lagoons in Baja California, Mexico and 

back (Rice and Wolman 1971). Segregation has been observed in the migration timing of 

whales of different sex, age and reproductive status. The sequence during the southward 

migration is: females in late pregnancy, followed by females that recently ovulated, adult 

males, immature females, and immature males (Rice and Wolman 1971, Rice et al. 

1984). Although it is difficult to define an exact date for the start of the southbound 

migration, most whales are migrating out of the northern seas between mid October and 

November (Rugh et al. 2001). A series of observations of gray whale migration collected 

since 1967 at Granite Canyon, in central California, shows a one-week delay in the 

southbound migration after 1980 (Rugh et al. 2001).  Calves are born in the Baja lagoons 

from early January to mid-February (Rice et al. 1981). The northbound migration begins 

in mid-February. Newly pregnant females are the first to leave Baja, followed by 

anestrous females, adult males, and immature males and females (Rice et al. 1984). This 

first wave is known as “phase A” of the northbound migration. Cows with calves are the 

last to leave the lagoons 4-6 weeks later and constitute “phase B” (Poole 1984). 

Mother/calf pairs have been observed in San Ignacio Lagoon up into April (Rice et al. 

1981).  

 

Previous observations indicated that southbound whales pass by Yaquina Head between 

early December and mid February (Herzing and Mate 1984). Peak dates for the 

southbound migrations along Yaquina Head were 28 December 1978, 6 January 1980, 1 

January 1981 (Herzing and Mate 1984) and 7 January 1999 (Mate and Poff 1999). Phase 

A of the northbound migration starts the last week of February and peaks in mid March 

while Phase B begins in late April and peaks in mid May (Herzing and Mate 1984).  

 

Gray whale migration along Oregon is primarily coastal. The average distance from shore 

for sightings recorded during aerial surveys off the Oregon coast was 9.2 km and the 
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farthest sighting occurred 23 km offshore (Green et al. 1995). Because of their coastal 

path, gray whales are well known and appreciated by the public and by visitors to the 

Oregon coast. Whale-watching is one of the main attractions offered by tour boat 

operators in Depoe Bay and Newport. Whale-watching is also an important attraction at 

visitor centers along the Oregon coast (e.g. Yaquina Head Outstanding Natural Area, 

Whale Watching Center in Depoe Bay, etc.). However, the coastal migratory path of gray 

whales crosses areas where wave energy parks have been proposed.   

 

The objective of this study is to generate accurate, up to date data on distribution 

(distance to shore, travel path) and behavior (travel speed, migration timing) of gray 

whales migrating along the central Oregon coast. Results from this study will help 

estimating potential exposure of migrating gray whales to wave energy parks in the 

Oregon territorial sea. Moreover, the baseline information reported here, combined with 

further observations to monitor gray whale behavior after wave energy parks are 

installed, can be used to determine potential effects and to evaluate the need for and 

effectiveness of mitigation measures. This study is included in the first phase of an action 

plan outlined by the OWET. The second phase will include a characterization of acoustic 

emissions from wave energy conversion systems and evaluate the expected behavioral 

response of grey whales. A third phase will consist of monitoring gray whale behavior 

once wave energy systems are deployed. 

 

Methods 
 

From December 10th, 2007 through May 30th 2008 a team of three observers surveyed for 

marine mammals from an observation station next to Yaquina Head lighthouse, Oregon. 

The station was located at 44.67675º latitude north and 124.07956º longitude west, 

25.395 m above mean sea level. Average eye-height was 1.572 m. Therefore, total height 

of the theodolite eye-piece was 26.967 m above sea level and distance to the horizon was 

approximately 10 nautical miles (18.65 km). 
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Observations took place during daylight hours, whenever environmental conditions were 

favorable to search for whales: no rain, no fog, wind less than 12 miles per hour and 

white caps, if present, not numerous (i.e., Beaufort wind force scale < 4).  

 

The observation team consisted of at least three members: one person searching with 

70×50 handheld binoculars (Fujinon FMTRC-SX), one person handling a digital 

theodolite with a 30× scope (Sokkia DT210, 2 seconds of arc resolution), and one person 

recording data into a portable computer.  Observers rotated every 30 minutes between the 

three positions.  

 

We determined that magnetic declination at the station was 15.199º (east) for the 

binoculars’ compass during our study. A reference point (antenna) coincident with zero 

in the binoculars’ magnetic compass was used as reference azimuth for the theodolite so 

that horizontal angles were equivalent between the two instruments. 

 

Whenever a whale was sighted, observers recorded azimuth (horizontal) and declination 

(vertical) angles with the theodolite to estimate distance from the station following the 

approximation described by Lerczak and Hobbs (1998). The theodolite was connected to 

a computer running the software package Pythagoras (Gailey and Ortega-Ortiz 2002) 

which recorded angle measurements, estimated distance to the whale and calculated the 

whale’s geographic location. Alternatively, if it was not possible to acquire a theodolite 

fix, azimuth and declination angles were measured with a compass and reticle etched into 

the eyepiece of the handheld binoculars, applying the conversion factors described by 

Kinzey and Gerrodette (2001). Binocular angle measurements were manually entered 

into Pythagoras to estimate whale’s location. Magnetic declination was entered into 

Pythagoras station set up and accounted for in all location calculations.  

 

Scan sampling 
 

Observers surveyed the area of the ocean included in the sector from 160º to 360º, 

clockwise, in the magnetic compass (175.199º to 15.199º degrees true) and from Yaquina 
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Head to the either the horizon or shore line (Figure 1). As part of the sampling protocol, 

hereafter referred to as “scan”, all three observers focused in a 5º arc segment for 30 

seconds, searching for whales or whale cues such as water splash and spouts or blows. To 

prevent duplicate counts, during the southbound migration the survey was conducted 

clockwise, starting at the south end of the scan sector (160º magnetic) and ending in the 

north end (360º magnetic). Conversely, during the northbound migration scan surveys 

were conducted counterclockwise, from 360º to 160º magnetic. 

 

Behavioral Observations 
 

In addition to scan sampling, the observers conducted focal follow behavioral 

observations. During focal follow observations, also referred as “tracking”, observers 

followed individual whales and obtained multiple theodolite fixes to determine speed and 

path of whales as they passed by Yaquina Head.  Duration of focal follows was variable 

but an effort was made to track the whales for as long as possible. 

 

Scans and focal follows were not conducted concurrently. Scan sampling events were 

conducted every two hours if weather conditions were favorable and no focal follow was 

being performed. An effort was made to conduct at least one scan sampling event and one 

focal follow on each observation day.  

 

Whale location data were imported into a geographic information system (GIS) created 

with the computer software package ArcMap. The GIS included a bathymetry raster layer 

with 500m pixel size and a vector map of Oregon’s coastline scale 1:75,000. A vector 

line map of the Oregon territorial sea, defined as 3 nautical miles (5.556 km) off land and 

islands, was derived from the coastline map. Bottom depth, distance to shore and 

occurrence inside/outside Oregon’s territorial sea were determined for each whale 

location.  
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Figure 1. Map of Yaquina Head indicating the area covered during scan surveys (yellow 

highlight). Distance to the horizon was approximately 10 nautical miles (18.52 

km) from the observation station. Red line indicates the State of Oregon 

territorial waters (3 nautical miles or 5.556 km offshore). 
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Results 
 

Observations were possible on 78 days during the period of this study. A total of 256 

scan sampling events were completed during 106.3 hours of scan effort (Table 1). Focal 

follows were conducted on 120 individual whales during 103.2 hours of tracking effort 

(Table 2). A total of 2416 gray whale locations were recorded: 460 locations during scan 

sampling and 1956 locations during focal follows.  

 

Due to weather conditions and logistical issues, continuous scan sampling started until 

January 11, 2008. The first whale was observed on January 13. This was also the day 

with the highest number of whales migrating southbound.  The first northbound whale 

was observed on February 26 and the first cow/calf pair was sighted on April 10. The 

peak of northbound migration phases A and B was April 7 and April 16, respectively 

(Fig. 2). The last northbound whale was recorded on May 29. No whales were observed 

on May 30, the last day of fieldwork.  
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Figure 2. Migration timing, determined from average number of whales per scan surveys 

conducted at Yaquina Head, Oregon, from December 2007 to May 2008.  



 11

Table 1. Scan sampling events, number of whales observed, and wind speed during observations. 
 

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

1 11-Dec-07 13:57 16:33 2.59 0 0 12.9 
2 12-Dec-07 12:00 12:53 0.88 0 0 8.0 
4 12-Dec-07 13:57 14:30 0.56 0 0 5.0 
5 12-Dec-07 14:41 14:57 0.26 0 0 5.0 
7 13-Dec-07 10:46 11:06 0.34 0 0 6.6 
8 14-Dec-07 10:51 11:25 0.57 0 0 5.3 
9 14-Dec-07 12:30 12:55 0.42 0 0 4.0 

10 11-Jan-08 08:59 09:21 0.36 0 0 14.0 
11 11-Jan-08 10:55 11:48 0.88 1 1 11.3 
12 13-Jan-08 08:48 09:23 0.58 4 4 10.1 
13 13-Jan-08 11:01 12:08 1.13 3 3 7.0 
14 13-Jan-08 13:05 13:49 0.73 0 0 1.2 
15 13-Jan-08 14:54 15:25 0.51 3 4 4.8 
16 13-Jan-08 15:52 16:19 0.45 3 5 3.7 
17 16-Jan-08 08:56 09:20 0.39 3 4 6.9 
18 16-Jan-08 10:42 11:22 0.67 7 12 7.3 
19 16-Jan-08 13:21 13:46 0.42 2 2 3.4 
20 17-Jan-08 08:43 09:13 0.50 2 2 7.0 
21 17-Jan-08 10:24 10:57 0.56 4 4 7.0 
22 17-Jan-08 11:56 12:27 0.50 1 3 6.2 
23 18-Jan-08 08:53 09:21 0.47 2 2 7.1 
24 18-Jan-08 10:06 10:36 0.50 4 4 9.4 
25 18-Jan-08 12:51 13:20 0.48 2 5 8.1 
26 18-Jan-08 14:15 14:41 0.43 2 4 5.9 
27 21-Jan-08 08:54 09:17 0.38 6 6 13.2 
28 21-Jan-08 11:01 11:25 0.39 3 3 13.1 
29 21-Jan-08 14:21 14:39 0.29 5 5 23.7 
30 21-Jan-08 15:18 15:45 0.45 5 5 23.8 
31 22-Jan-08 08:38 09:01 0.39 4 4 11.2 
32 22-Jan-08 10:02 10:31 0.49 7 7 9.8 
33 22-Jan-08 12:56 13:21 0.41 4 5 13.1 
34 22-Jan-08 14:43 15:13 0.49 8 9 9.3 
35 23-Jan-08 08:42 09:10 0.48 3 6 19.8 
36 23-Jan-08 11:41 12:11 0.50 7 9 16.4 
37 23-Jan-08 13:26 13:48 0.37 3 3 13.5 
38 23-Jan-08 15:07 15:36 0.47 5 8 14.3 
39 24-Jan-08 08:33 08:57 0.40 0 0 12.3 
40 24-Jan-08 09:08 09:40 0.54 2 3 11.7 
41 24-Jan-08 10:18 10:47 0.50 3 3 15.7 
42 25-Jan-08 09:57 10:32 0.58 9 10 14.0 
43 25-Jan-08 14:22 14:43 0.35 0 0 14.2 
44 25-Jan-08 15:56 16:23 0.45 6 6 13.0 
45 04-Feb-08 15:06 15:31 0.43 0 0 7.9 
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Table 1. Continued.      

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

        
41 10-Feb-08 15:28 15:47 0.33 0 0 6.5 
42 11-Feb-08 13:01 13:23 0.36 0 0 8.9 
44 11-Feb-08 14:54 15:19 0.41 0 0 8.1 
45 11-Feb-08 16:01 16:20 0.32 0 0 10.0 
46 13-Feb-08 13:23 13:47 0.39 0 0 8.4 
47 13-Feb-08 14:20 14:43 0.37 0 0 9.2 
48 13-Feb-08 15:43 16:09 0.43 2 2 11.5 
49 14-Feb-08 10:52 11:15 0.38 0 0 6.1 
50 14-Feb-08 11:16 11:41 0.42 1 1 6.0 
51 14-Feb-08 13:59 14:20 0.35 0 0 8.0 
52 15-Feb-08 10:00 10:20 0.34 0 0 9.9 
54 15-Feb-08 13:10 13:33 0.39 1 1 6.2 
55 15-Feb-08 14:16 14:36 0.34 1 1 8.4 
56 15-Feb-08 15:04 15:26 0.37 1 1 11.6 
57 17-Feb-08 08:44 09:07 0.38 0 0 8.1 
58 17-Feb-08 09:53 10:19 0.44 0 0 7.0 
59 17-Feb-08 11:18 11:42 0.40 0 0 6.3 
60 17-Feb-08 12:25 12:46 0.35 0 0 8.7 
61 17-Feb-08 13:35 13:56 0.35 0 0 8.7 
62 17-Feb-08 14:42 15:03 0.35 0 0 10.6 
63 17-Feb-08 15:41 16:01 0.33 0 0 11.4 
64 18-Feb-08 10:01 10:23 0.37 0 0 7.0 
65 18-Feb-08 10:59 11:25 0.43 1 1 6.0 
66 18-Feb-08 12:07 12:31 0.39 1 4 7.2 
67 18-Feb-08 13:15 13:37 0.36 0 0 9.5 
68 18-Feb-08 14:13 14:35 0.37 0 0 10.6 
69 18-Feb-08 14:58 15:21 0.39 0 0 9.0 
70 20-Feb-08 11:06 11:29 0.37 0 0 5.0 
71 20-Feb-08 12:13 12:35 0.37 0 0 4.1 
72 20-Feb-08 13:20 13:40 0.33 0 0 4.1 
73 20-Feb-08 14:24 14:46 0.37 1 3 3.6 
74 20-Feb-08 15:26 15:48 0.35 0 0 4.3 
75 23-Feb-08 12:22 12:42 0.33 0 0 13.6 
76 23-Feb-08 13:27 13:51 0.40 0 0 10.7 
77 23-Feb-08 14:31 14:55 0.41 1 2 8.5 
78 24-Feb-08 08:26 08:48 0.36 0 0 11.5 
79 24-Feb-08 09:38 10:01 0.39 0 0 10.7 
80 24-Feb-08 11:18 11:41 0.39 0 0 8.0 
81 24-Feb-08 11:45 12:08 0.39 0 0 8.0 
82 25-Feb-08 09:00 09:26 0.43 0 0 7.0 
83 25-Feb-08 10:33 10:57 0.40 0 0 8.2 
85 25-Feb-08 11:59 12:22 0.38 2 4 5.1 
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Table 1. Continued.      

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

86 25-Feb-08 14:20 14:43 0.38 0 0 4.4 
87 25-Feb-08 15:23 15:46 0.38 0 0 4.7 
88 26-Feb-08 08:25 08:50 0.41 0 0 7.2 
89 26-Feb-08 09:43 10:09 0.43 2 3 8.2 
90 26-Feb-08 10:47 11:11 0.41 0 0 3.2 
91 26-Feb-08 13:27 13:50 0.37 0 0 4.6 
92 26-Feb-08 14:38 14:56 0.29 2 2 2.9 
93 26-Feb-08 16:05 16:31 0.43 0 0 4.8 
94 02-Mar-08 09:11 09:29 0.29 1 1 7.4 
95 02-Mar-08 09:40 10:03 0.38 0 0 6.4 
96 02-Mar-08 11:27 11:48 0.35 0 0 6.0 
97 02-Mar-08 12:58 13:23 0.41 0 0 9.4 
98 02-Mar-08 14:04 14:26 0.37 0 0 8.9 
99 02-Mar-08 15:11 15:32 0.35 0 0 11.8 

100 04-Mar-08 09:53 10:18 0.41 1 1 3.9 
101 04-Mar-08 11:03 11:28 0.42 2 7 6.0 
102 04-Mar-08 14:20 14:42 0.36 0 0 10.6 
103 05-Mar-08 09:29 09:54 0.41 0 0 8.9 
104 05-Mar-08 10:33 10:56 0.39 0 0 9.5 
105 05-Mar-08 11:34 11:59 0.42 2 14 8.8 
106 06-Mar-08 09:34 09:58 0.39 0 0 6.0 
107 06-Mar-08 10:34 11:00 0.43 1 1 6.6 
108 06-Mar-08 12:46 13:08 0.37 0 0 9.6 
109 06-Mar-08 14:20 14:43 0.38 0 0 6.0 
110 06-Mar-08 16:10 16:33 0.39 3 3 5.7 
111 08-Mar-08 08:25 08:48 0.38 2 2 0.0 
112 08-Mar-08 10:13 10:38 0.41 4 8 2.4 
113 08-Mar-08 11:39 12:04 0.41 2 3 3.3 
115 08-Mar-08 14:34 14:57 0.38 3 3 9.1 
116 08-Mar-08 15:32 15:58 0.43 4 6 10.6 
117 11-Mar-08 14:27 14:46 0.32 1 1 6.0 
118 11-Mar-08 15:29 15:50 0.35 1 2 7.9 
119 11-Mar-08 16:35 16:55 0.33 0 0 10.6 
120 12-Mar-08 09:25 09:48 0.38 1 1 4.2 
121 12-Mar-08 10:33 10:56 0.38 0 0 5.8 
123 16-Mar-08 09:34 10:00 0.43 1 1 1.0 
124 16-Mar-08 13:56 14:21 0.41 1 1 7.1 
125 16-Mar-08 15:01 15:24 0.38 2 2 5.1 
126 16-Mar-08 16:08 16:35 0.44 3 5 3.9 
127 18-Mar-08 15:21 15:45 0.39 3 5 7.0 
128 19-Mar-08 10:16 10:40 0.41 1 1 7.5 
129 19-Mar-08 11:46 12:09 0.39 0 0 12.1 
130 19-Mar-08 12:33 12:55 0.36 0 0 15.9 
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Table 1. Continued.      

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

131 21-Mar-08 11:11 11:34 0.37 0 0 9.1 
132 21-Mar-08 12:05 12:31 0.43 4 5 9.8 
133 21-Mar-08 14:41 15:05 0.40 3 4 6.0 
134 21-Mar-08 16:30 16:50 0.34 7 10 4.1 
135 22-Mar-08 10:19 10:44 0.41 6 7 9.3 
136 22-Mar-08 13:10 13:36 0.44 6 7 9.4 
137 22-Mar-08 15:31 15:55 0.41 2 3 5.6 
138 24-Mar-08 09:25 09:48 0.39 1 2 3.8 
139 24-Mar-08 10:44 11:09 0.41 1 1 5.7 
140 24-Mar-08 11:38 12:01 0.37 1 1 6.4 
141 24-Mar-08 15:08 15:32 0.40 6 9 4.8 
142 24-Mar-08 16:46 17:07 0.37 5 6 2.9 
143 25-Mar-08 09:05 09:29 0.40 3 3 5.4 
144 30-Mar-08 10:28 10:54 0.43 8 13 6.5 
145 30-Mar-08 12:31 12:56 0.42 8 10 6.5 
146 30-Mar-08 14:41 15:03 0.36 5 5 7.7 
147 30-Mar-08 16:08 16:31 0.39 11 18 8.1 
148 31-Mar-08 09:33 09:58 0.41 3 6 4.9 
149 31-Mar-08 10:39 11:05 0.42 4 5 4.8 
150 31-Mar-08 11:36 12:02 0.43 7 10 5.6 
151 31-Mar-08 15:22 15:41 0.32 5 7 15.3 
152 31-Mar-08 15:46 16:07 0.35 8 9 15.7 
153 01-Apr-08 08:26 08:49 0.39 3 5 7.6 
154 01-Apr-08 10:44 11:08 0.40 4 9 11.3 
155 03-Apr-08 08:27 08:51 0.40 4 6 2.7 
156 03-Apr-08 11:28 11:56 0.46 3 4 10.9 
157 07-Apr-08 14:06 14:30 0.39 5 8 8.2 
158 07-Apr-08 15:21 15:49 0.46 9 9 9.5 
159 07-Apr-08 16:34 16:57 0.39 10 13 7.8 
160 08-Apr-08 11:10 11:35 0.42 7 9 9.1 
161 08-Apr-08 13:48 14:13 0.41 6 8 11.7 
162 08-Apr-08 16:27 16:53 0.44 10 11 9.7 
163 09-Apr-08 08:30 09:00 0.50 7 10 8.0 
164 09-Apr-08 12:16 12:40 0.39 4 6 10.5 
165 09-Apr-08 14:19 14:43 0.41 5 5 10.9 
166 10-Apr-08 09:36 09:59 0.40 2 2 11.1 
167 10-Apr-08 11:35 11:58 0.39 3 3 9.5 
168 10-Apr-08 13:14 13:38 0.41 2 2 9.7 
169 10-Apr-08 15:22 15:46 0.40 1 2 8.1 
170 10-Apr-08 16:21 16:42 0.35 2 3 10.3 
171 11-Apr-08 08:31 08:55 0.41 5 6 9.0 
172 11-Apr-08 11:24 11:51 0.44 3 8 8.7 
173 12-Apr-08 10:23 10:49 0.43 1 1 8.4 
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Table 1. Continued.      

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

174 12-Apr-08 11:24 11:48 0.41 3 3 10.2 
175 12-Apr-08 12:23 12:52 0.48 5 5 10.8 
176 12-Apr-08 14:07 14:29 0.37 0 0 13.0 
177 12-Apr-08 15:04 15:24 0.33 1 1 12.7 
179 15-Apr-08 12:14 12:39 0.41 3 5 11.8 
180 16-Apr-08 10:48 11:15 0.45 9 16 3.1 
181 16-Apr-08 12:16 12:40 0.41 8 8 5.1 
182 16-Apr-08 14:52 15:17 0.41 10 20 13.5 
183 16-Apr-08 15:54 16:17 0.39 6 8 14.9 
184 17-Apr-08 08:30 08:54 0.39 4 4 9.6 
185 17-Apr-08 11:15 11:41 0.43 6 8 15.8 
186 21-Apr-08 08:49 09:11 0.38 4 4 8.2 
187 25-Apr-08 08:25 08:48 0.39 1 1 6.0 
188 25-Apr-08 08:52 09:19 0.44 1 2 6.0 
190 25-Apr-08 10:33 10:58 0.42 2 3 6.8 
191 25-Apr-08 12:01 12:25 0.40 1 1 8.8 
192 26-Apr-08 10:13 10:38 0.40 0 0 6.6 
193 26-Apr-08 10:40 11:04 0.41 0 0 5.7 
194 26-Apr-08 12:27 12:52 0.41 0 0 4.8 
195 26-Apr-08 14:04 14:28 0.40 1 1 4.5 
196 26-Apr-08 16:16 16:39 0.39 0 0 4.1 
197 27-Apr-08 08:35 08:58 0.38 0 0 4.5 
198 27-Apr-08 09:44 10:08 0.39 1 1 5.5 
199 27-Apr-08 11:25 11:48 0.39 0 0 6.0 
200 27-Apr-08 13:02 13:26 0.41 1 1 6.2 
201 27-Apr-08 14:15 14:37 0.37 1 1 6.3 
202 27-Apr-08 15:18 15:43 0.40 0 0 6.4 
203 27-Apr-08 16:25 16:47 0.37 0 0 6.5 
204 30-Apr-08 08:25 08:48 0.39 0 0 5.5 
205 30-Apr-08 11:02 11:25 0.37 0 0 2.9 
206 30-Apr-08 12:15 12:39 0.40 1 2 2.9 
207 30-Apr-08 14:29 14:52 0.39 2 3 2.8 
208 30-Apr-08 15:30 15:51 0.36 0 0 2.8 
209 30-Apr-08 16:20 16:39 0.33 0 0 2.8 
210 02-May-08 08:38 09:02 0.40 0 0 4.0 
211 02-May-08 09:40 10:04 0.40 1 1 7.0 
212 02-May-08 11:01 11:22 0.35 0 0 5.1 
213 02-May-08 12:11 12:38 0.44 1 1 5.4 
214 02-May-08 13:44 14:08 0.40 0 0 5.8 
215 02-May-08 15:53 16:17 0.40 0 0 6.3 
216 04-May-08 08:45 09:07 0.38 0 0 8.0 
217 04-May-08 09:43 10:06 0.38 0 0 14.0 
218 09-May-08 08:31 08:55 0.39 0 0 5.5 
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Table 1. Continued.      

Scan  Date 
Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

219 09-May-08 10:01 10:24 0.39 0 0 8.0 
220 09-May-08 11:12 11:30 0.30 0 0 8.4 
221 09-May-08 12:30 12:53 0.40 1 1 9.9 
222 12-May-08 11:08 11:31 0.38 0 0 7.0 
223 12-May-08 12:14 12:36 0.37 0 0 7.5 
224 12-May-08 13:19 13:43 0.39 0 0 8.9 
225 13-May-08 10:57 11:19 0.38 0 0 10.9 
226 13-May-08 11:52 12:14 0.38 0 0 9.2 
227 13-May-08 12:58 13:20 0.36 1 3 9.9 
228 14-May-08 10:50 11:12 0.38 0 0 6.7 
229 14-May-08 13:20 13:43 0.38 0 0 11.6 
230 14-May-08 14:42 15:05 0.38 0 0 7.3 
231 14-May-08 16:03 16:25 0.36 0 0 18.1 
232 16-May-08 13:45 14:09 0.39 0 0 3.6 
233 16-May-08 14:57 15:19 0.36 0 0 7.8 
234 16-May-08 16:05 16:28 0.39 0 0 6.7 
235 17-May-08 10:32 10:54 0.38 0 0 8.8 
236 17-May-08 12:00 12:23 0.39 1 1 7.0 
237 17-May-08 13:11 13:34 0.38 0 0 5.3 
238 19-May-08 11:58 12:23 0.42 0 0 4.1 
239 19-May-08 13:13 13:37 0.40 0 0 2.7 
240 19-May-08 14:34 14:58 0.39 1 1 3.2 
241 24-May-08 14:33 14:57 0.40 0 0 4.9 
242 24-May-08 15:57 16:19 0.37 0 0 5.9 
243 25-May-08 14:48 15:11 0.37 0 0 8.9 
244 25-May-08 16:04 16:27 0.38 0 0 12.8 
245 27-May-08 11:26 11:48 0.36 0 0 5.9 
246 27-May-08 12:30 12:52 0.37 1 1 7.5 
247 27-May-08 15:18 15:42 0.39 3 3 11.7 
248 29-May-08 09:15 09:39 0.41 1 1 1.9 
249 29-May-08 09:41 10:05 0.41 0 0 1.9 
250 29-May-08 11:38 12:03 0.42 0 0 7.0 
251 29-May-08 12:55 13:18 0.38 0 0 8.0 
252 29-May-08 14:02 14:23 0.35 0 0 7.0 
253 29-May-08 15:19 15:42 0.38 0 0 7.0 
254 29-May-08 16:30 16:54 0.40 0 0 7.0 
255 29-May-08 17:28 17:50 0.38 0 0 7.0 
256 30-May-08 08:28 08:52 0.39 0 0 4.8 
257 30-May-08 09:37 10:01 0.40 0 0 9.2 
258 30-May-08 10:48 11:12 0.40 0 0 10.9 
259 30-May-08 12:02 12:23 0.35 0 0 11.2 
260 30-May-08 12:59 13:21 0.38 0 0 14.0 
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Table 2. List of focal behavioral observations of migrating whales recorded from Yaquina Head. 

Track 
Num. 

Start Date-Time 
Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth 

Notes 
Migration 

phase 

1 2008-01-13 12:29 3 0.42 5.53 10 75.9 9.3 63  Southbound 
2 2008-01-16 09:22 1 0.25 6.48 3 30.6 2.3 28  Southbound 
3 2008-01-16 09:57 2 0.57 4.75 6 8.5 7.0 57  Southbound 
4 2008-01-16 11:30 1 0.68 4.89 3 8.7 7.0 59  Southbound 
5 2008-01-16 12:14 3 0.07 0.55 4 8.3 11.1 64  Southbound 
6 2008-01-16 12:35 6 0.64 4.77 8 7.8 9.5 67  Southbound 
7 2008-01-17 09:48 2 0.41 1.54 4 6.7 4.8 42  Southbound 
8 2008-01-17 11:06 2 0.81 13.97 9 53.3 8.2 63  Southbound 
9 2008-01-17 14:03 1 0.43 4.04 3 9.7 5.2 47  Southbound 

10 2008-01-18 11:07 1 0.89 5.20 9 6.1 3.8 41  Southbound 
11 2008-01-18 13:37 5 0.35 1.38 4 5.4 9.8 57  Southbound 
12 2008-01-18 13:59 1 0.06 0.87 2 13.5 10.5 59  Southbound 
13 2008-01-18 14:45 3 0.43 4.16 10 10.1 9.7 64  Southbound 
14 2008-01-18 15:24 5 0.39 2.43 8 6.6 6.7 50  Southbound 
15 2008-01-21 09:35 3 0.56 3.35 4 5.5 4.4 42  Southbound 
16 2008-01-21 10:13 3 0.43 3.45 8 8.2 5.4 52  Southbound 
17 2008-01-21 11:41 2 0.67 3.70 11 7.2 4.1 44  Southbound 
18 2008-01-21 14:53 3 0.18 1.31 7 6.9 7.4 50  Southbound 
19 2008-01-21 15:04 2 0.21 0.95 3 3.8 5.3 46  Southbound 
20 2008-01-21 15:48 4 0.48 3.92 7 8.2 6.2 55  Southbound 
21 2008-01-22 10:38 2 0.67 3.66 9 6.1 7.8 62  Southbound 
22 2008-01-22 11:28 3 0.50 4.14 6 8.2 8.2 61  Southbound 
23 2008-01-22 13:32 2 0.47 3.73 14 8.1 5.9 53  Southbound 
24 2008-01-22 14:04 1 0.39 2.62 10 6.5 7.7 52  Southbound 
25 2008-01-22 15:25 1 0.09 2.71 2 31.5 9.4 60  Southbound 
26 2008-01-22 15:57 1 0.93 6.65 23 7.1 4.9 46  Southbound 
27 2008-01-23 09:11 5 0.53 3.29 9 6.5 7.8 52  Southbound 

17 
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Table 2. Continued         

Track 
Num. 

Start Date-Time 
Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth 

Notes 
Migration 

phase 

28 2008-01-23 10:18 3 1.16 7.14 23 6.5 5.2 48  Southbound 
29 2008-01-23 13:49 1 0.01 0.46 3 50.8 6.1 60  Southbound 
30 2008-01-23 13:55 1 0.00 0.00 1  6.4 60  Southbound 
31 2008-01-23 13:57 1 0.39 3.13 4 7.4 7.4 61  Southbound 
32 2008-01-23 14:26 2 0.52 3.92 19 7.8 7.8 61  Southbound 
33 2008-01-23 15:36 1 0.06 8.57 3 192.3 5.6 49  Southbound 
34 2008-01-24 11:34 1 0.65 5.16 4 7.8 6.3 53  Southbound 
35 2008-01-25 08:46 4 1.10 6.15 20 5.3 1.9 24  Southbound 
36 2008-01-25 10:33 1 0.28 1.55 3 3.2 1.3 20 Resident  
37 2008-01-25 10:57 3 2.26 15.24 32 6.8 7.2 56  Southbound 
38 2008-01-25 15:19 3 0.62 2.49 7 5.7 3.2 40  Southbound 
39 2008-01-25 16:24 4 0.66 4.76 21 6.9 3.5 34  Southbound 
40 2008-02-04 15:31 1 0.15 1.07 5 6.6 1.0 20 Resident  
41 2008-02-23 15:05 2 1.89 12.97 32 6.2 4.9 47  Southbound 
42 2008-02-24 10:25 2 0.56 3.17 8 4.6 5.4 45  Southbound 
43 2008-02-24 13:00 1 1.14 5.64 15 5.2 3.0 38  Southbound 
44 2008-02-24 15:11 3 1.10 7.86 25 7.1 6.4 54  Southbound 
45 2008-02-25 12:31 2 1.04 6.95 11 6.9 8.5 63  Southbound 
46 2008-02-26 11:51 1 0.99 5.56 9 5.3 6.7 49  Southbound 
47 2008-02-26 15:01 2 1.00 5.71 21 6.0 3.2 40  Northbound-A 
48 2008-03-04 11:38 4 0.22 1.24 9 5.8 8.1 52  Northbound-A 
49 2008-03-04 12:04 1 1.09 7.08 20 5.3 1.9 23  Northbound-A 
50 2008-03-04 14:50 1 0.28 1.08 2 3.8 3.0 35  Northbound-A 
51 2008-03-05 12:05 3 1.27 6.55 76 5.4 3.7 42  Northbound-A 
52 2008-03-06 11:09 3 1.55 10.07 40 6.5 4.0 40  Northbound-A 
53 2008-03-06 14:51 2 1.22 7.97 23 6.6 2.5 30  Northbound-A 
54 2008-03-06 16:50 1 0.18 1.26 9 6.7 2.6 35  Northbound-A 

18



 19

Table 2. Continued         

Track 
Num. 

Start Date-Time 
Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth 

Notes 
Migration 

phase 

55 2008-03-08 08:57 3 1.23 7.79 22 6.5 3.0 33  Northbound-A 
56 2008-03-08 10:46 2 0.79 3.84 8 5.6 4.3 47  Northbound-A 
57 2008-03-08 13:28 2 0.84 6.13 15 7.0 4.9 48  Northbound-A 
58 2008-03-08 15:00 7 0.45 2.99 25 6.9 8.2 63  Northbound-A 
59 2008-03-08 16:02 3 0.39 2.36 11 5.9 4.2 37  Northbound-A 
60 2008-03-11 15:00 2 0.39 1.84 4 5.4 2.5 30  Northbound-A 
61 2008-03-11 15:59 2 0.59 4.05 6 7.9 2.8 28  Northbound-A 
62 2008-03-12 12:04 3 0.69 4.34 22 6.2 5.0 44  Northbound-A 
63 2008-03-16 10:12 3 1.90 10.27 37 6.1 5.1 48  Northbound-A 
64 2008-03-16 16:43 3 1.14 4.83 22 4.6 4.6 41  Northbound-A 
65 2008-03-18 16:05 3 0.88 4.70 12 6.1 3.8 43  Northbound-A 
66 2008-03-19 10:49 1 0.28 1.34 5 6.5 2.2 29  Northbound-A 
67 2008-03-19 11:09 1 0.56 2.75 9 6.7 1.7 24  Northbound-A 
68 2008-03-21 12:46 3 0.31 0.92 3 4.7 3.3 40  Northbound-A 
69 2008-03-21 13:07 1 0.25 0.38 2 1.5 1.8 31  Northbound-A 
70 2008-03-21 13:34 3 0.68 5.29 8 7.3 3.7 37  Northbound-A 
71 2008-03-21 15:12 1 0.64 4.66 8 7.1 2.5 34  Northbound-A 
72 2008-03-21 15:55 1 0.55 3.59 9 6.9 4.1 46  Northbound-A 
73 2008-03-22 10:49 3 2.04 12.67 24 6.8 5.2 49  Northbound-A 
74 2008-03-22 13:46 4 1.69 11.29 62 6.3 6.3 51  Northbound-A 
75 2008-03-24 10:01 2 0.66 4.26 8 6.9 5.3 52  Northbound-A 
76 2008-03-24 12:07 3 1.46 10.44 46 7.6 5.9 51  Northbound-A 
77 2008-03-24 15:40 3 1.05 6.54 27 6.1 3.5 37  Northbound-A 
78 2008-03-24 17:20 2 0.40 2.38 13 6.1 4.2 41  Northbound-A 
79 2008-03-25 09:39 2 0.70 3.80 11 6.3 5.6 51  Northbound-A 
80 2008-03-30 13:59 1 0.49 2.65 8 5.2 2.4 34  Northbound-A 
81 2008-03-30 15:07 2 0.94 5.24 26 6.1 5.6 51  Northbound-A 

19
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Table 2. Continued         

Track 
Num. 

Start Date-Time 
Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth 

Notes 
Migration 

phase 

82 2008-03-31 10:01 3 0.55 2.86 7 6.5 7.4 61  Northbound-A 
83 2008-03-31 12:12 2 2.07 12.04 24 6.2 5.8 53  Northbound-A 
84 2008-04-01 08:55 5 1.61 8.58 72 5.9 7.0 58  Northbound-A 
85 2008-04-01 11:19 1 1.01 4.57 11 4.7 1.2 19  Northbound-A 
86 2008-04-03 08:55 2 2.17 15.92 19 7.2 3.2 37  Northbound-A 
87 2008-04-03 12:06 2 1.42 10.98 19 7.1 4.3 45  Northbound-A 
88 2008-04-07 13:31 2 1.78 3.46 4 4.3 5.9 54  Northbound-A 
89 2008-04-08 11:46 2 1.95 12.59 34 6.4 5.8 52  Northbound-A 
90 2008-04-08 14:24 3 1.96 12.44 47 6.4 6.3 54  Northbound-A 
91 2008-04-09 12:49 3 1.46 8.47 37 6.0 3.8 42  Northbound-A 
92 2008-04-10 10:15 1 0.94 6.03 13 6.2 2.2 24  Northbound-A 
93 2008-04-10 13:44 3 1.57 7.97 47 5.0 3.4 34  Northbound-A 
94 2008-04-10 16:59 2 1.11 5.14 26 5.3 1.3 18 Cow/calf Northbound-B 
95 2008-04-11 09:34 3 1.62 8.21 26 5.6 7.2 59  Northbound-B 
96 2008-04-11 12:03 1 1.39 5.77 19 4.2 3.0 38  Northbound-B 
97 2008-04-12 12:58 1 0.98 4.53 12 5.2 3.6 43  Northbound-B 
98 2008-04-15 10:44 3 1.47 7.09 28 5.9 6.8 58  Northbound-B 
99 2008-04-15 12:53 1 0.11 1.17 3 10.0 3.2 29  Northbound-B 

100 2008-04-16 11:26 1 0.77 4.16 4 5.8 4.5 42  Northbound-B 
101 2008-04-16 12:44 3 2.05 14.54 58 6.7 3.3 36  Northbound-B 
102 2008-04-17 09:13 2 1.99 9.64 48 4.7 4.0 43  Northbound-B 
103 2008-04-25 10:02 3 0.29 1.19 3 4.1 2.0 17  Northbound-B 
104 2008-04-25 10:28 1 0.06 1.43 7 28.4 2.0 17  Northbound-B 
105 2008-04-26 14:33 2 1.45 8.05 20 5.8 1.4 18 Cow/calf Northbound-B 
106 2008-04-27 10:15 1 0.83 6.60 5 7.4 1.5 14 Resident  
107 2008-04-25 11:02 1 0.97 3.02 19 2.6 0.4 14 Resident  
108 2008-04-30 12:47 2 0.32 2.22 7 6.8 2.7 35 Cow/calf Northbound-B 

20
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Table 2. Continued         

Track 
Num. 

Start Date-Time 
Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth 

Notes 
Migration 

phase 

109 2008-04-30 14:44 1 1.55 3.50 9 3.3 0.8 16 Resident  
110 2008-05-02 10:20 2 0.45 1.79 4 5.3 1.9 16  Northbound-B 
111 2008-05-02 14:58 1 0.56 2.89 11 5.4 0.7 15  Northbound-B 
112 2008-05-09 12:59 1 2.01 9.90 27 4.7 2.4 28  Northbound-B 
113 2008-05-12 14:04 1 1.49 6.17 8 4.2 1.3 15  Northbound-B 
114 2008-05-13 13:24 2 0.26 1.87 4 7.8 1.4 12  Northbound-B 
115 2008-05-14 11:40 2 1.29 5.72 12 5.0 0.8 14 Cow/calf Northbound-B 
116 2008-05-14 15:19 2 0.53 2.14 12 4.9 0.8 16 Cow/calf Northbound-B 
117 2008-05-17 10:56 3 1.03 6.26 19 5.8 0.9 15  Northbound-B 
118 2008-05-19 12:27 1 0.46 2.66 13 6.1 0.7 17  Northbound-B 
119 2008-05-19 15:08 1 1.65 8.27 13 4.8 2.3 28  Northbound-B 
120 2008-05-27 12:58 1 2.10 7.01 111 3.4 1.1 14 Resident   
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Distance from the observation station to location of whales sighted during scan surveys 

ranged from 0.23 to 17.29 km ( x = 6.80 km, n = 460). Significant differences (F = 33.92, 

p < 0.01) were observed in the average distance to shore of whale locations recorded 

during the different migration phases (Figures 3-6). Average distance from shore during 

the southbound migration was 6.59 km (S.D. = 0.200, n = 139). During phase A of the 

northbound migration, whales were sighted at an average of 5.08 km from shore (S.D. = 

0.155, n = 230), while during phase B the average distance from shore was 4.08 km (S.D. 

= 0.247, n = 91). 

 

 

 

Distance to shore (km)

Southbound

Northbound A

Northbound B

0 3 6 9 12 15

 

 

Figure 3. Box plot of distance from shore for gray whale locations recorded during the 

different migration phases. Average values are indicated by a cross. Boxes 

represent the interquartile range, the notch indicates the median value. Outlier 

values are indicated by squares. 
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Figure 4. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during the southbound migration (December 27, 2007 – 

February 25, 2008). Contours indicate 10-18 meter isobaths (every 10 meters). 

The red line is the boundary of the State of Oregon territorial sea. 
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Figure 5. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during phase A of the northbound migration (February 26 – 

April 7, 2008). Contours indicate 10-18 meter isobaths (every 10 meters). The 

red line is the boundary of the State of Oregon territorial sea. 
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Figure 6. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during phase B of the northbound migration (April 7-May 29, 

2008). Contours indicate 10-18 meter isobaths (every 10 meters). The red line 

is the boundary of the State of Oregon territorial sea. 
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Gray whale locations recorded during scan sampling events occurred in a bottom depth 

range of 12 – 75 meters. Average bottom depth at location of whale sightings was 46.3 m 

(S.D. 13.70). Similar to the differences in distance to shore, significant differences 

(Kruskal-Wallis Test statistic = 61.1, p = 0.0) were observed in median bottom depth of 

whale sighting location between the three migration phases (Fig. 7). 
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Figure 7. Box plot of bottom depth at gray whale locations recorded during the different 

migration phases. Average values are indicated by a cross. Boxes represent 

the interquartile range, the notch indicates the median value. Outlier values 

are indicated by squares. 
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Gray whales observed during this study migrate within the Oregon territorial sea, 

particularly during the northbound migration (Table 3). Migratory paths of some, but not 

all whales, pass by through areas of currently proposed wave energy development. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Proportion of whale locations (scan survey data) inside and outside the Oregon 

territorial sea (OTS) during the different migration phases. 

Migration phase Number of locations Inside OTS Outside OTS 

Southbound 139 57 41.0% 82 59.0% 

Northbound - Phase A 230 155 67.4% 75 32.6% 

Northbound - Phase B 91 71 78.0% 20 22.0% 

Total 460 283 61.5% 177 38.5% 
 

 

 

 

 

 

 

 

 

 



 28

Behavioral observations 
 

Distance from the observation station to tracked whales ranged from 0.28 to 13.56 km 

( x = 5.02 km, n = 1956). Out of the 120 focal observations, only 110 tracked whales had 

enough data to conduct further behavior analysis. Significant differences were observed 

in the average speed of gray whales tracked during the different migration phases (F = 

8.04, p = 0.0006, Fig. 8).  Average speed of tracked whales was 6.74 km/h (S.D.= 1.382, 

n = 37) during the southbound migration, 6.05 km/h (S.D.= 1.094, n = 47) during phase 

A of the northbound migration, and 5.42 km/h (S.D.= 1.529, n = 26) during phase B. The 

migration paths of tracked whales are shown in figures 9-11. 
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Figure 8. Box plot of speed of gray whales tracked during the different migration phases. 
Average values are indicated by a cross. Boxes represent the interquartile 
range, the notch indicates the median value. Outlier values are indicated by 
squares. 
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Figure 9. Migration path of gray whales tracked off Yaquina Head during the southbound 

migration (January 13-February 25, 2008). Contours indicate 10-18 meter 

isobaths (every 10 meters). The red line is the boundary of the State of Oregon 

territorial sea. 
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Figure 10. Migration path of gray whales tracked off Yaquina Head during the phase A of 

the northbound migration (February 26-April 7, 2008). Contours indicate 10-

18 meter isobaths (every 10 meters). The red line is the boundary of the State 

of Oregon territorial sea. 
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Figure 11. Migration path of gray whales tracked off Yaquina Head during phase B of the 

northbound migration (April 7-May 29, 2008). Contours indicate 10-18 meter 

isobaths (every 10 meters). The red line is the boundary of the State of Oregon 

territorial sea. 
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Discussion 
 

This study presents up to date results on the migratory behavior of gray whales along the 

central Oregon coast.  These results are in accordance with previous studies (e.g. Herzing 

and Mate 1984, Green et al. 1995) and add quantitative measurements of behavior that 

can be used as a baseline for future monitoring studies.  

 

Shore-based observations are limited to the field of view, which is determined by 

distance to the horizon and obstructions in the area. The observation station at Yaquina 

head has an acceptable 180º field of view, with no obstructions and horizon estimated to 

be approximately 18 km (10 nautical miles). Gailey et al. (2007) limited their behavioral 

observations to within 4 km of their observation platforms which had a maximum height 

above sea level of 16 m.  We conducted calibration tests by fixing a boat with the 

theodolite and comparing the location estimated by Pythagoras to the boat’s GPS reading. 

At a distance of 7.6 km, the difference between the theodolite fix and the GPS was 232 

m. Therefore, we consider that the elevation at Yaquina Head (26.9 m above mean sea 

level) allow reliable observations up to 8 km away from the station. Details about 

theodolite fixing related errors are discussed in Würsig et al. (1991). While limitations of 

the field of view at Yaquina Head are relevant for census studies (Green et al. 1995), we 

think that the coverage is appropriate for behavioral studies within the Oregon territorial 

sea. The 8 km from the station criterion was applied when choosing whales to be tracked 

and is reflected in a lower number of tracks further offshore, particularly during the 

northbound migration. The bias to track whales closer to the station must be considered 

before drawing conclusions from tracking location data. That is the reason why distance 

to shore, depth and percentage of locations within the Oregon territorial sea are only 

analyzed for scan sampling locations. 

 

Some tracklines had very high speed estimates which were likely the result of theodolite 

fix errors. This problem was more prevalent during the first two months of the study as 

observers became familiar with the method. Nevertheless, the majority of the tracking 

data during the northward migration produced speed estimates well within the range of 
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values reported in previous studies (e.g. Harvey and Mate 1984, Mate and Urban-

Ramirez 2003). 

 

The migration paths of tracked whales seem to follow a constant depth (isobath) rather that 

following exactly the shoreline. For example, some whales that we started tracking more than 

3 kilometers away from the observation point maintained a straight path even as they 

approached Yaquina Head. Linearity of their path continued as they moved away from the 

Head. Nevertheless, we observed variability in the isobath followed by different whales 

within the same migration phase. Green et al. (1995) also observed this variability and 

mention that the migration corridor off the Oregon and Washington coasts is seasonally and 

annually “elastic”. 

Our results indicate that, as expected, the migration paths of some gray whales cross through 

areas of proposed wave energy development. Deployment of structures for wave energy 

farms (buoys, cables, mooring systems, etc.) in the migratory path of gray whales raises the 

possibility of collision, entanglement or displacement of the whales (Boehlert et al. 2008). 

Future observations can use the data presented here as a baseline to determine potential 

effects of wave energy farms on the migratory path of gray whales off the Oregon coast. 
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  Issue No. 1 - Cetaceans 

ATTACHMENT 2 
REPORTING PROTOCOL FOR INJURED OR STRANDED MARINE MAMMALS 

 
NMFS Protected Resources Division provided OPT with the following protocol for reporting 
injured or stranded marine mammals (email from Bridgette Lohrman, NMFS, dated April 7, 
2008).  ODFW indicated its support of this protocol (email from Ken Homolka, ODFW, dated 
April 11, 2008) 
 
Live marine mammals observed at sea. 
The Platform of Opportunity Program (POP) is administered by the National Marine Mammal 
Laboratory.  If interested in training or to obtain standardized reporting forms for reporting 
sighting data contact Sally Mizroch at (206) 526-4030.  
 
Live marine mammals observed swimming but appearing debilitated or injured. 
Capability to respond to free swimming animals is very limited and relocation is a major issue.  
In addition medical treatment facilities are for the most part non-existent in Oregon.  Therefore 
we recommend that monitors record the sighting as part of the monitoring report.  The data 
should include; 1) species or common name or animal involved; 2) date of observation; 3) 
location (lat/long in decimal degrees); description of injuries or unusual behavior observed. 
 
Live marine mammals observed entangled in fishing gear or marine debris. 
The marine mammal disentanglement network in Oregon is based at Hatfield Marine Science 
Center - contact Jim Rice at (541) 867-0446 or Barb Lagerquist at (541) 867-0128.  Contact 
should be made immediately if an entanglement is observed and, if possible the reporting vessel 
should remain on scene while contact is made.  Report should include the following information; 
1) Species or common name of animal involved; 2) location (lat/long in decimal degrees); 3) 
whether the animal is anchored by the gear or swimming with the gear in tow; 4) a description of 
the entangling gear (line size, line color, size number and color of floats if attached, presence or 
absence of pots or webbing; 5) if towing gear give direction of travel and current speed; 6) local 
weather conditions (sea state, wind speed and direction).  The disentanglement network will 
determine whether or not a response can be mounted immediately and will advise the reporting 
vessel on next steps. 
 
Dead marine mammals observed floating at sea. 
Dead floating marine mammals fall within the definition of “stranded” under the MMPA.  To 
report stranding off central Oregon coast contact the Oregon Marine Mammal Stranding 
Network (Jim Rice) (541) 867-0446. 
 
Dead protected species found entangled or otherwise impinged at the project. 
These should be reported as part of the monitoring report to NMFS giving all available 
information on the case.  The report should include the following information; 1) Species or 
common name of animal involved; 2) location (lat/long in decimal degrees); 3) whether the 
animal was found on the buoy or anchoring system; 4) a description of injuries or entanglement 
observed; if derelict fishing gear or other debris was involved give a description of the gear (line 
size, line color, size number and color of floats if attached, presence or absence of pots or 
webbing; photographs if possible.  In the event derelict gear is involved the presence of protected 
species entangled in the gear should be included in the report initiating gear removal planning 
and coordination.  Note: If listed species are entangled, injured or killed at the project the 
applicant should request re-initiation of consultation. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 2 - EMF 
December 15, 2009 

 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), to 
be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, 
Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area 
within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 
400 meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys (Figure 2).  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2010, which will not be grid connected. 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration or cause disorientation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  Agency 
staff are concerned that the project differs from traditional sources of anthropogenic EMF in the 
ocean (underwater power cables).  Specifically, agency staff noted that instead of a single cable 
lying on or under the seabed, the proposed project represents 10 PowerBuoys and associated 
cables running through the entire water column before running along the seabed to connect with 
the subsea pod.  There is therefore an identified need to further quantify EMF frequencies and 
field levels around the Reedsport Project components and to compare levels to known thresholds 
for species of concern. 
 
2.0 Relevant Existing Information 
 
2.1 Introduction 
 
EMF originates from both natural and anthropogenic sources.  Natural sources include the 
earth’s magnetic field and different processes (biochemical, physiological, and neurological) 
within organisms.  Marine animals are also exposed to natural EMF caused by sea currents 
traveling through the geomagnetic field.  Human created sources of EMF emissions include radio 
and TV transmitters, radar and submarine telecommunications (fiber optic and coaxial), and 
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power cables.  These cables are numerous and have been in use for many years all over the 
world. 
 
EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family can sense the weak E fields that emanate from 
their prey’s muscles and nerves during muscular activities such as respiration and movement 
(Sound & Sea Technology Ocean Engineering [Sound & Sea] 2002).  Organisms that can detect 
magnetic fields or B fields are presumed to do so by either iE field detection or magnetite-based 
detection.  iE fields are detected either passively (where the animal senses the iE fields produced 
by the interaction between ocean currents with the vertical component of the earth’s magnetic 
field) or actively (where the animal senses the iE field it generates by its own interaction in the 
water with the horizontal component of the Earth’s magnetic field) (Paulin 1995; von der Emde 
1998).  The majority of these species are in the subclass Elasmobranchii.  Magnetite plays an 
important role in geomagnetic field detection in a relatively large variety of organisms 
(Kirschvink 1997), although the process is still being researched (Lohmann and Johnsen 2000).  
Studies have shown that organisms as diverse as Atlantic salmon, cod, plaice, eels, lampreys, sea 
trout, yellowfin tuna, lobster, crab, shrimp, prawns, snails, bivalves, and squid are able to detect 
B fields (Gill et al. 2005).  While data on B fields are limited, the ability of many organisms to 
detect magnetic fields suggests that potential interactions between B field and organisms could 
occur from the cellular to behavioral level (Gill et al. 2005).  However, detection does not 
automatically translate to effect.  ODFW noted (comments dated September 4, 2008) that 
fishermen of crustaceans (crabs, shrimp, etc.) have reported differences in fishing with different 
configurations of metals (e.g. new pots, exposed metals, zincs, etc.).  Neither ODFW nor OPT 
has been able to find any documented basis for this, and it is not known if the reported attraction 
of crustaceans to metal would be relevant to EMF emitted from power production. 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
■ Elasmobranchs - Elasmobranchs (sharks, skates, and rays), the majority of 

electroreceptive species, are physiologically adapted to detect E fields for the purpose of 
prey foraging through electro-receptors located in their Ampullae of Lorenzini.  Sharks are 
known to use a hierarchical sense response for prey detection with sight, hearing, and 
particularly smell predominating at a distance, and electroreception taking a major role in 
the final 20 to 30 cm of a reaction to a stimulus source (Gill & Taylor 2001).  This means 
that the E field sense is highly tuned for the final stages of feeding or detecting other 
animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 
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1997).  Gill & Taylor (2001) found that the lesser spotted dogfish (Scyliorhinus canicula, 
also called small-spotted catshark) were attracted to an E field of 10 μV/m at a distance of 
0.1 meters, which is similar to bioelectric fields emitted by dogfish prey.  In the same 
experiment, Gill and Taylor found that dogfish avoided constant E fields of 1,000 μV/m.  
Valberg (2005) found that the AC frequency range of a shark’s E field receptors is less 
than or equal to 1/8 to 8 Hz, with no demonstrated sensitivity around 50 to 60 Hz range 
(the frequency for AC E fields associated with the power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish Executive 2007).  Sharks can similarly create an 
iE field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s 
magnetic field.  This iE field may allow them to detect their magnetic compass headings 
(Scottish Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), 
sandpaper skate (Bathyraja kincaidii), and Pacific electric ray (Torpedo californica) may 
also occur in the area. 

 
■ Pacific Salmon - Research has suggested that there are several potential mechanisms that 

Pacific salmon use for navigation, including orienting to the earth’s magnetic field, 
utilizing a celestial compass (sun and moon), and using the odor of their natal stream to 
migrate back to their original spawning grounds (Groot and Margolis 1998; Quinn et al. 
1981).  Crystals of magnetite have been found in four species of Pacific salmon, though 
not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  These magnetite crystals 
are believed to serve as a compass that orients to the earth’s magnetic field.  Yano et al. 
(1997) investigated the effects of artificial B fields on oceanic migrating chum salmon 
(Oncorhynchus keta).  In this study, chum salmon were fitted with a tag that generated an 
artificial B field around the head of the fish.  There was no observable effect on the 
horizontal and vertical movements of the salmon when the tag’s magnetic field was 
altered.  Quinn and Brannon (1982) further conclude that while salmon can apparently 
detect B fields, their behavior is likely governed by multiple stimuli as demonstrated by the 
ineffectiveness of artificial B field stimuli. These results were also demonstrated in studies 
conducted on another salmonid, Atlantic salmon (Salmo salar).  Results of research of 
effects of EMF showed that navigation and migration of Atlantic salmon is not expected to 
be impacted by the magnetic field produced by an underwater cable (Scottish Executive 
2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 
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coho, Oregon Coast coho, Lower Columbia River coho, Lower Columbia River Chinook, 
Upper Columbia River Spring-run Chinook, Snake River Spring/summer-run Chinook, and 
Snake River fall-run Chinook Salmon.  Steelhead (O. mykiss) and cutthroat trout (O. 
clarkia) originating from the Umpqua River may also pass through the project area. 

 
■ Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 

fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
■ Dungeness Crab - The Dungeness crab is a large edible crab and supports an important 

commercial and recreational fishery in Oregon.  A review of the literature found no studies 
related to the Dungeness crab.  Jernakoff (1987) attached electromagnetic tags which 
emitted a 31 kHz signal on to western rock lobster (Panulirus cygnus), which is a member 
of the same order (Decapoda) as Dungeness crab, with no reported ill effects.  Western 
Atlantic spiny lobster (P. argus) orient to the earth’s magnetic field during annual 
migration and diurnal travel (Herrnkind et al. 1973).  Lohmann et al. (1995) demonstrated 
that the lobsters alter their course when subjected to a horizontal magnetic pole reversal in 
a controlled experiment.  The Scottish Marine Renewables Strategic Environmental 
Assessment (Scottish Executive 2007) reported that there was no evidence that members of 
the subphylum Crustacea were sensitive to electric fields but that prawn had shown some 
attraction to the B fields of wind farm cable.  However, it should be noted that the 
document upon which this statement is based (ICES 2003) found that only one species, 
common shrimp (Crangon crangon), was “sometimes attracted” to the cables. 

 
■ Plankton - Plankton are found throughout the ocean and provides a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 
3.0 Project Effects 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor, which is made to spin.  In this way, the reciprocating motion is converted into rotational 
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motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
 

FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  The cable will be connected to the array and will follow an easterly 
course about 2 miles to the underwater outlet of an existing effluent discharge pipe, which is 
located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent pipe 
outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 
2 meters).  OPT intends to use trenching or jet plowing to bury the cable, but final determination 
will be based on the selection of the cable deployment contractor. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables (including the power/fiber optic cable exiting the 
bottom of each PowerBuoy).  The PowerBuoys produce power at frequencies between 1/12 and 
1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy 
and being transmitted to shore via the subsea cable.  The enclosed steel structure of the 
PowerBuoy and subsea pod designs will serve as Faraday cages, where an enclosure of 
conducting material results in an EMF shield. 
 
A Faraday cage enclosure can be formed of solid material or screen material.  Faraday cages are 
sold commercially and are used to shield objects from electromagnetic radiation and also acts to 
reduce emitted electromagnetic emissions from devices inside the enclosure/cage (Pepro 2008; 
Holland Shielding Systems 2008).  An enclosure in an electric field, or an electric field present in 
a metal enclosure, causes free electrons to redistribute reducing/canceling the effects of the 
electric field such that there is no field present in the enclosure if subjected to the field and no 
field created outside the enclosure if an electric field is present inside the enclosure (Kimmel and 
Gerke 2006, IEeE Std 1100-19924).  The spar portion of the buoy is a cylinder made of steel 
totally enclosing all of the components located in the spar.  The enclosure formed by the spar 
will therefore act as a Faraday cage (shield). 
 
Because of this Faraday cage shielding, the PowerBuoys and subsea pod should not emit 
significant E field radiation.  In addition, metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be 
used to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment. 
 
Results of model simulation studies showed that a cable with perfect shielding does not generate 
an E field directly, although a B field is generated in the local environment from the flow of 
electrical alternating current through the transmission cable.  As explained above, the B field 
generates a weak iE field within close proximity to the transmission cable that is within the range 
of detectability of electro-sensitive species.  Simulations with non-perfect cable shielding, where 
there is poor grounding of sheathes, showed that there is a leakage of E field, but it is smaller 
than the iE fields and unlikely to be additive (Centre for Marine and Coastal Studies [CMACS] 
2003).  The Faraday cages of the PowerBuoy and subsea pod and the metallic sheathing and 
burying of the project subsea cables will significantly reduce or eliminate E fields from being 
emitted into the surrounding aquatic environment, so that there will be little effect of project-
produced E fields on the behavior of marine organisms. 
 

                                                 
4  IEEE Std 1100-1992.  IEEE Recommended Practice for Powering and Grounding Sensitive Electronic 

Equipment.  Section 3.7.  Approved March 22, 1999. 
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Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003; 
Sound & Sea 2002; USACE 2004; Scottish Executive 2007; World Health Organization 2005).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the 
Environmental Impact Statement (EIS) for the proposed Cape Wind Energy Project in 
Massachusetts, the USACE (2004) analyzed potential impacts of EMF that would result from the 
project’s subsea transmission components to aquatic life and concluded that there would not be 
any adverse effects to the aquatic community from E fields and that any exposure would 
decrease rapidly with distance from the source.  An environmental assessment of wave and tidal 
energy conversion devices in Scotland concluded that EMF generated by tidal and wave devices 
are likely to be small and within the variation range of naturally occurring fields in the North Sea 
(Scottish Executive 2007).  The World Health Organization (2005) reports that “none of the 
studies performed to date to assess the impact of undersea cables on migratory fish (e.g., salmon 
and eels) and all the relatively immobile fauna inhabiting the sea floor (e.g., mollusks), have 
found any substantial behavioral or biological impact.” 
 
Resource agency staff are concerned that the project differs from traditional sources of 
anthropogenic EMF in the ocean (underwater power cables).  Specifically, agency staff note that 
instead of a single cable lying on or under the seabed, the proposed project represents 10 
PowerBuoys and associated cables running through the entire water column, as well as the 
multiple cables running along the seabed, converging on the subsea pod.  Therefore, instead of a 
single linear source of EMF, as represented by the subsea cable running from the subsea pod to 
shore, the proposed project represents a matrix of cables and PowerBuoys spanning the water 
column and converging on the seabed in the PowerBuoy array area. 
 
4.0 Need for Additional Information 
 
Resource agency staff believe that the potential effects of this unique EMF-generating array 
should be evaluated in situ and potential effects to identified marine life examined.  Previous 
studies have identified the need to measure the response of electro-sensitive species with the 
characteristics and magnitude of cabling associated with off-shore energy projects (Centre for 
Marine and Coastal Studies 2005).  Research related to these topics is currently being conducted 
by Collaborative Offshore Wind Energy Research Into the Environment (COWRIE) (2006), but 
the results of this study are not yet available. 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994).  OPT believes that the proposed 
study methodology, within an adaptive management framework, will provide for a methodical 
and flexible approach to evaluate potential issues regarding EMF and project area marine 
resources. 
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5.0 Study Plan 
 
The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
 
5.1 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances from the PowerBuoys will be modeled and compared to naturally-occurring 
field levels and the appropriate sensor technology will be selected. At this point, installed 
sensors, diver hand-held instruments, and instruments mounted on a ROV are options. 
 
OPT will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E and B fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
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equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
environment or other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally occurring field strengths 
will be obtained at the project site and a control site.  The instrumentation employed will be that 
selected during the earlier portion of this study. 
 
The E and B fields calculated during the Requirements Analysis and Literature Review phases of 
the EMF Study will be the basis for the standoff distance to the control site.  Given the low levels 
expected, a distance of 100 to 1,000 meters is a reasonable distance. The candidate control site 
will have similar physical characteristics and will be reviewed to ensure that no man-made 
obstacles (e.g., the outfall) are in the area. 
 
The control site will be located within 5 kilometers of the array.  The control site will have 
similar physical characteristics and will be reviewed to ensure that no man-made obstacles are in 
the area.  As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, 
the exact location of the control site will be determined in the field and then reported to the 
subgroup. 
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in 2010.  The 
same instruments, either installed or hand-held, used to establish the baseline data will be 
employed to assess field strength around the PowerBuoy in both an energized and de-energized 
state.  Because the unit will not be sending power to the grid, there will be no transmission cables 
or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, an additional 9 PowerBuoys will be deployed and 10 PowerBuoys will 
be connected to the grid via an Underwater Substation Pod and underwater cable.  This is 
scheduled to occur during summer 2011-2012.  Installed and hand-held units will be employed to 
measure the EMF for the following components:  1) the 10 PowerBuoys; 2) the cables leading 
from the PowerBuoys to the subsea pod; and 3) the subsea pod. 
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To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor passive and enhanced magnetization; active AC, and active DC.  
Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 Subsea Cable Tracking System:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice which are commercially available. 
 
5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatics Implementation Committee and 
other interested stakeholders prior to the initiation of any assessment activities. 
 
Baseline measurements and installation measurements will be scheduled while crews and 
equipment are onsite.  The post-installation sampling schedule is quarterly for the first year and, 
based on measured levels, semi-annually for the next two years.  Given that higher sea states will 
both drive higher field strengths and increase the risk to divers and ROVs, data for higher field 
strengths may require the use of installed sensors during Phase 2 sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatics Implementation Committee and other interested stakeholders prior to 
the initiation of any assessment activities. 
 
5.3 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E fields), as measured in microvolts per meter (μV/m), and magnetic fields 
(B fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
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PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Attachment 1 of this 
document.  Additional research of available EMF threshold information for aquatic species will 
be conducted as part of this study, and it is anticipated new information will be updated as future 
studies are completed (such as the COWRIE field study of the response of electro-sensitive 
species to EMF fields).  Where threshold levels are not available in the literature for species of 
concern or appropriate surrogates, the Aquatic Implementation Committee will be convened to 
determine appropriate steps through the Adaptive Management Process to understand the effects 
of the EMF on these species.  In the event that it is shown that the EMF emissions from the 
project site could be detected by any of these sensitive species, a targeted literature review will 
be conducted to determine the likely response pattern (e.g., no effect, confusion, avoidance, 
attraction) and mitigation strategies will be suggested if adverse effects are predicted. 
 
Study updates will be provided to the Aquatics Implementation Committee in the quarterly 
updates, with particular focus on whether EMF levels are measured at higher levels than 
expected.  Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 
PowerBuoys) stages of this study will be submitted to the Aquatics Implementation Committee 
within three months of completing the associated fieldwork.  Following review of the study 
report, the project team will initiate a discussion with the Aquatics Implementation Committee to 
determine if additional actions are warranted. 
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ATTACHMENT 1 
THRESHOLDS OF ELECTRO-SENSITIVE SPECIES 

Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m μV/m V/m μV/m 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) 

4x10-8 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

4.E-08 0.04 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

~5x10-8 V/m, 13% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >38 cm 

5.E-08 0.05 - - Kalmijn, 1982 

Elasmobranchs 5x10-7 to 10-3 V/m 
Species specific, mostly 
attracted to EMF 

5.E-07 0.5 5.E-03 5,000 Gill & Taylor, 2001 

Elasmobranchs 5x10-7 V/m resulted in 
detection of E fields 

5.E-07 0.5 - - Paulin, 1995 

Stingray (Urolophus 
halleri) 

5x10-7 V/m resulted in 
electrical orientation in 
some rays 

5.E-07 0.5 - - Kalmijn, 1982 

Elasmobranchs Response limited to 
frequencies < 8 Hz, 
evocation of well-
oriented behavioral 
responses even at E 
fields of 10-6 V/m 

1.E-06 1 - - Kalmijin, 2003 

Elasmobranchs 10-6 V/m the detection 
threshold for moving 
animals 

1.E-06 1 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-6 V/m initiated an 
orientation response for 
35-40% of both species 

1.E-06 1 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

< 10-6 V/m, 39% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >30 cm 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) Uniform fields of 5 Hz 
with a voltage gradient 
of 10-6 V/m exhibits a 
cardiac response 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) 10-6 V/m affected 
respiratory rhythm 

1.E-06 1 - - Kalmijin, 1966 

Smooth dogfish 
(Mustelus canis) – small 

< 2x10-6 V/m, 12% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
>18 cm 

2.E-06 2 - - Kalmijn, 1982 

Smooth dogfish 
(Mustelus canis) – small 

< 3x10-6 V/m, 36% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
15 cm 

3.E-06 3 - - Kalmijn, 1982 
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Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m μV/m V/m μV/m 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m Attraction at 
0.1 meter from source. 
DC and low frequency 
AC (0.5-20Hz) 
responded to the most 

1.E-05 10 - - Gill & Taylor, 2001 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid 
contractions 

1.E-05 10 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-5 V/m (2.5 to 3x10-6 
V/m = median response 
threshold) was the 
behavioral response 
threshold 

1.E-05 10 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) 

1 to 2x10-5 V/m 
Orientation to the 
bioelectric fields of prey 
in the wild 

1.E-05 10 2.E-05 20 Kalmijn, 2000a 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz 
slowed down heart beat 

4.E-05 40 - - Kalmijin, 1966 

Stingray (Urolophus 
halleri) 

5x10-5 V/m Recognition 
of EMF, undefined 
response 

5.E-05 50 - - Kalmijn, 2000a 

Sandbar sharks 
(Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

5.E-04 500 - - Kajiura and 
Holland, 2002 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance 
response 

1.E-03 1,000 - - Gill & Taylor, 2001 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 
mV/cm,  responses were 
searching for source and 
active foraging 

2.E-02 20,000 3.E-01 300,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.2-0.5 
mV/cm, response was 
searching for source 

2.E-02 20,000 5.E-02 50,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm 
or greater, response was 
avoidance  

6.E-02 60,000 - - Basov, 1999 

Telecost (bony fish) No response to fields 
below 6 V/m 

6.E+00 6,000,000 - - Scottish Executive, 
2007 

Cetaceans (whales and 
dolphins) 

No evidence to suggest 
impact from DC E fields 

- - - - Walker, 2001 

Crustacea No evidence to suggest 
impact from E fields 

- - - - Scottish Executive, 
2007 
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Organism 
Electric (E) Fields 

Reference 
Observation Frequency Range (Hz) 

Sharks ~<1/8 to 8 Hz was the operating 
range of shark low frequency AC 
receptors 

1/8 8 Kalmijn, 2000b 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz detectable frequency 
range 

1/8 8 Kalmijn, 2000a 

Small-spotted catshark (Scyliohinus 
canicula) 

10-5 V/m attraction at 0.1 meter 
from source. DC and low frequency 
AC (0.5-20Hz) responded to the 
most 

1/2 20 Gill & Taylor, 2001 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon (A. 
gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  
responses were searching for source 
and active foraging 

1 4 Basov, 1999 

Elasmobranchs Response limited to frequencies < 8 
Hz, evocation of well-oriented 
behavioral responses even at E 
fields of 10-6 V/m 

5 Kalmijin, 2003 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz slowed down 
heart beat

5 Kalmijin, 1966 

Skate (Raja clavata) Uniform fields of 5 Hz with a 
voltage gradient of 10-6 V/m exhibits 
a cardiac response 

5 Kalmijn, 1982 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.2-0.5 mV/cm, 
response was searching for source 

50 Basov, 1999 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, 
response was avoidance  

50 Basov, 1999 
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Organism 

Magnetic (B) Fields 

Reference Observation Gauss** μT* 
Magnetic Field (magnetic flux density) 
Telecost (bony fish) B fields of 1-100 uT have been found to delay 

embryonic development 
0.01 1 1 100 Cameron et al. 1985 

and 1993;  
Zimmerman et al. 
1990 

Elasmobranchs Detection and response to B fields in the range 
25 to 100 uT against the ambient geomagnetic 
field (~36 uT) 

0.25 1 25 100 Meyer et al. 2004 

Telecost (bony fish) Some response by European eels to magnetic 
emissions from HVDC cables 

- - - - Westerberg 2000 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

- - - - Scottish Executive 
2007 

Magnetic Intensity Gradient (change with distance) 
Sharks Movements associated with  areas of high 

intensity slope in the Earth's magnetic field 
(0.37 mG/km)  

0.00037 0.037 Walker et al. 2003 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 0.374 mG/km B field up to 175 
meters depth 

0.000374 0.0374 Klimley 1993 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 12 mG/km B field  0.012 1.2 Klimley 1993 

Changes in Magnetic Field 
Black sea skates 
(Trigon pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

0.2 20 Brown et al. 1974 

Elasmobranchs Changing B fields around rate of 20,000 mG/sec 
evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

20 2000 Brown et al. 1974 

* As indicated in the APEA and study plan, the PowerBuoys produce power at frequencies between 1/12 and 1/8 cycles per second 
(Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy and being transmitted to shore via the subsea cable.  The 
enclosed steel structure of the PowerBuoy and subsea pod designs will serve as Faraday cages, where an enclosure of conducting 
material results in an EMF shield.  Because of this Faraday cage shielding, the PowerBuoys and subsea pod should not emit 
significant E field radiation.  In addition, metallic sheathing and grounding on the transmission cables leading from the PowerBuoys 
to the subsea pod and from the subsea pod to shore will be used to significantly reduce or eliminate E fields from being emitted into 
the surrounding aquatic environment. 
** Earth’s magnetic field = 0.5 gauss. 
1 Tesla = 10,000 gauss 
1 μT =  0.01 gauss 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 3 - Pinnipeds 

December 15, 2009 
 
1.0 Description of Issue 
 
The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys® is undesired as it may be detrimental for resource management reasons 
as well as for power production.  As outlined in the Declaration of Cooperation5 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul-outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 

FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 

 
                                                 
5  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul-outs. 
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2.0 Relevant Existing Information 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), northern elephant seal (Mirounga angustirostris), California sea lion (Zalophus 
californianus), and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service 
[USFWS] 2007).  In addition, northern fur seals (Callorhinus ursinus) can be present, but are 
rare.  Pinnipeds feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-
migratory species (e.g., rockfish, lingcod) (Orr et al. 2004). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along the beach in the 
vicinity of the project area (Table 1).  Harbor seals are not migratory, though local movements 
are driven by season, pupping, and prey location.  The population of harbor seals in Oregon grew 
following protection under the Marine Mammal Protection Act of 1972 until stabilizing in the 
early 1990s. The estimated population of harbor seals (all age classes) during the 2002 
reproductive period was 10,087 individuals (Brown 2005).  In Oregon, seals are born from 
March to May (USFWS 2007). 
 

TABLE 1 
PINNIPED SPECIES AND ABUNDANCE AT HAUL-OUT SITES IN PROJECT 

VICINITY (LANE, DOUGLAS, AND COOS COUNTIES) 
Haul-out Species Abundance 

Sea Lion Caves Steller sea lions Variable; up to 1,000 nonpups 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 
Cape Arago Steller sea lions Variable; up to 600 nonpups 

California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 
Northern elephant seals 20-30; a few pups 

Source:  Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007. 
 
Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
Although adult northern elephant seals are rarely reported in Oregon, juvenile northern elephant 
seals routinely come ashore typically during the April to August molting season.  Individuals 
remain mostly onshore during the molt, for around two to three weeks (NOAA 2007e; 
Brueggman et al. 1992).  Outside of molting periods, northern elephant seals live offshore.  
Northern elephant seals can dive to depths of 5,000 feet.  Breeding generally occurs in the winter 
in Mexico and southern California.  The northernmost breeding ground on the Pacific coast is 
Shell Island (approximately 30 miles south of the project site; USFWS 2007).  Cape Arago, 
south of Coos Bay, is the nearest haul-out location of northern elephant seals (Table 1). 
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California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  California sea lions do not breed in Oregon 
or Washington (Brueggeman et al. 1992).  In habitat north of California, the hauling out grounds 
are only occupied by males (USFWS 2007; Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007).  Males migrate north for the winter, but females and their pups 
remain in California year-round (USFWS 2007).  Therefore, only male sea lions are present off 
Oregon from fall to spring, with minimal numbers in the summer (ODFW letter dated 
September 4, 2008).  The primary haul-out areas along the Oregon Coast are Rogue Reef, Three 
Arch Rocks, Cascade Head, Orford Reef, Sea Lion Caves, Columbia River, South Jetty, and 
Shell Island of Simpson Reef, the latter two of which are within Cape Arago (USFWS 2007; 
Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007); Pers. Comm. 
ODFW, September 4, 2008). 
 
The Steller sea lion has a distribution that is widespread, occurring from Japan to the Western 
Gulf of Alaska and along the West Coast to northern California (ODFW pers. comm. 
September 7, 2007).  The eastern designated population segment (DPS), listed as federally 
threatened, and exists along the Northern California, Oregon, and Washington coastline north to 
the Eastern Gulf of Alaska (NOAA 2007a, ODFW pers. comm. September 7, 2007).  Preferred 
terrestrial habitat is primarily on exposed rock shorelines associated with shallow well mixed 
waters, average tidal speeds and gradual bottom slopes (NOAA 2007a), although Steller sea 
lions can be found on gravel or cobbles beaches.  Additional potential haul-outs include a variety 
of habitats, such as jetties, breakwaters, navigational aids, floating docks, and sea ice (NOAA 
2007a).  Based on studies on California and Oregon populations, prey species consist of 
rockfish, hake, flatfish, salmon, herring skates, cusk eel, lamprey, squid, and octopus.  They are 
also known to consume an occasional bird or other marine mammal (NMFS 2007). 
 
Steller sea lion breeding primarily occurs during June and July on rookeries situated on remote 
islands, rocks, and reefs (NOAA 2007a).  NMFS has identified two critical rookery habitat 
locations within Oregon:  Rogue Reef and Orford Reef (NOAA 2007a).  The Rogue Reef is 
approximately 91 miles from the project site and the Orford Reef is approximately 66 miles from 
the project site.  The total number of non-pup sea lions counted during the breeding season 
surveys at these two sites has increased from 1,461 in 1977 to 4,169 in 2002 (Brown et al. 2002). 
These sites are also used for haul-outs outside of the breeding season (NMFS 2008). During the 
fall and winter many Steller sea lions disperse from rookeries and increase use of haul-outs 
(NMFS 2008). 
 
Some Steller sea lion haul-outs are used year-around while others only on a seasonal basis 
(NMFS 2008). Like other pinnipeds, Steller sea lions use haul-outs for molting, resting, and non-
breeding activity (NMFS 2008).  ODFW identified Sea Lion Caves, located about 25 miles north 
of the project, and Cape Arago, located about 30 miles south of the project, as two significant 
haul-out sites that Steller sea lions use along the Oregon coast.  Steller sea lion abundance was 
characterized as variable but up to 1,000 non-pups for Sea Lion Caves and up to 600 non-pups 
for Cape Arago (Pers. comm. ODFW September 7, 2007).  Outside of the peak of breeding 
season (mid-June), the number of Steller sea lions on individual haul-outs can vary considerably 
from day to day (NMFS 2008).  While these haul-out sites are more than 25 miles from the 
project area, they are within the Steller sea lions foraging range. 
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The eastern DPS, as a whole, has been increasing steadily at a rate of 3 to 4 percent annually for 
the past 30 years (up to 2002).  The current recovery plan stated the eastern DPS was stable and 
recommended it be considered for delisting (NMFS 2008). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Fur seals migrate in the early winter through 
the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern Pacific 
Ocean, they move into coastline habitat off British Columbia, Washington, Oregon, and 
California.  Older males stay near the northern part of the range, while young males and females 
spend the winter-feeding in the southern area.  Migrants feed at sea on small pelagic fish and 
squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figures 2 and 3.  Based upon existing documentation and aerial surveys, 
pinniped species generally occur along small island haul-outs and coastal shoreline.  Figure 4 
shows the locations of pinniped haul-outs in the vicinity of Reedsport, as well as location fixes 
for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
ODFW Marine Mammal Research Program, September 7, 2007).  Table 1 shows the species 
abundance at the haul-out sites.  Cape Arago is also the largest area haul-out for a number of 
pinniped species (Table 1). 
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along 
the beach in the vicinity of the project area (Table 1). 
 
The closest California sea lion and Steller sea lion haul-out areas along the Oregon Coast are Sea 
Lion Caves, located about 25 miles north of the project, and Cape Arago, located about 30 miles 
south of the project (Pers. comm. ODFW Marine Mammal Research Program, September 7, 
2007; USFWS 2007).  Foraging sea lions can easily cover 100 miles per day and therefore, the 
project is within range of a number of haul-out sites as well as to other sea lions migrating 
through the area (Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007). 
 
Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids (eared seals) such 
as sea lions is largely anecdotal in nature (Ban and Tries 2007).  The general consensus is that 
sites tend to be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 
1991). 
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 3 
STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 

1989 AND 1990 

 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 4 
PINNIPED HAUL-OUT SITES AND CALIFORNIA SEA LION SATELLITE-TAG 

LOCATIONS FOR PROJECT VICINITY (LANE, DOUGLAS, AND COOS COUNTIES)* 

 
*Location fixes for California sea lions instrumented with satellite transmitters over the past several 
years.  Location accuracy ranges from several hundred meters to several kilometers.  Species that use 
each haul-out noted in Table 1 (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007). 
Source:  ODFW unpublished data. 
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With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 
3.0 Project Effects 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul-out onto 
the float.  Pinnipeds are known to haul-out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the PowerBuoys from time to time.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
4.0 Need for Additional Information 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following study plan to 
evaluate whether pinnipeds haul out on the floats and to evaluate if pinnipeds are attracted to the 
PowerBuoy array.  The elements of this study plan are based on the criteria set forth in the 
Oregon Territorial Sea Plan, Part Two (OPAC 1994).  OPT believes that the proposed study 
methodology, within an adaptive management framework, will provide for a methodical and 
flexible approach to evaluate potential issues regarding pinnipeds and the project. 
 
5.0 Study Plan 
 
OPT submitted an initial and subsequent drafts of the study plan to the Aquatic Species 
Subgroup for their review in fall 2007, January 2008, and with the draft FERC license 
application and PDEA in July 2008.  The study plan has been prepared taking into consideration 
the comments raised by stakeholders. 
 
The goal of this study is to assess pinniped presence and abundance at the proposed Reedsport 
OPT Wave Park.  The primary objectives would include:  (1) observe pinniped use or non-use of 
the single PowerBuoy; (2) determine if pinnipeds are prevented from hauling out on the 
PowerBuoy in the presence of either ultra high molecular weight polyethylene coating 
(UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of the single PowerBuoy 
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by pinnipeds); and (3) collect information on pinniped presence and abundance in and around the 
wave park when there is a single PowerBuoy (Phase I) and 10 PowerBuoys (Phase II). 
 
5.1 Haul-Out Study 
 
As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul-
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or fencing) in preventing this 
behavior. 
 
To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2010) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul-out, as they would have difficulty staying on the float under these conditions.  
OPT has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar) indicates that material is not soluble in water and is considered a non-hazardous product.6  
When OPT does select a UHMWPE product, it will make sure that the selected product is not 
soluble in water and is considered a non-hazardous product. 
 
UHMWPE is commonly used in marine, seaports, transportation, and warehousing applications 
for ultra low friction, high impact surfaces.  Common uses in marine environments include 
coatings on dock fenders, weather strips, and piling rub strips.  Such commercial marine 
applications of UHMWPE have been tested for periods over 20 years in salt water, direct 
sunlight, and in cold weather7. 
 
OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with NMFS and the 
Aquatics Implementation Committee, install fencing around the perimeter of the float8.  Fencing 
has been successfully used to prevent haul-out behavior on buoys and docks by sea lions (NMFS 
1997).  If fencing does not prevent pinniped haul-out, OPT will consult with the Aquatics 
Implementation Committee to identify and implement an appropriate alternative measure. 
 
Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 

                                                 
6  MSDS sheets of these examples of UHMWPE can be viewed at http://www.roechling-

plastics.us/polymmsds.html; http://www.sdplastics.com/plasmap.html; http://www.redwoodplastics.com/files/ 
website_videos/TIVAR.pdf. 

7  Quadrant Plastics DockGuard Flier http://www.quadrantepp.com/default.aspx?pageid=257. 
8  During fabrication, OPT will outfit the single PowerBuoy with the needed attachment points for the fencing 

option. 
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deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
■ Supervisor inspection of the PowerBuoy from shore via binoculars (weekly); 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned Maintenance; 
■ Cetacean Study visits to the PowerBuoy area; 
■ Fish and Invertebrates Study visits; and 
■ Offshore Avian Use Study visits. 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling for a full year following 
deployment of the single PowerBuoy, and will conduct a minimum of 75 direct observation 
events.  It is anticipated this number of observations, conducted throughout the year as described 
below, will provide sufficient statistical power to determine if pinnipeds are hauling out on the 
PowerBuoys.  Each of the listed bullets above represents an observation event; multiple 
observations in a single day will constitute a single observation event; therefore, at least 
20 percent of the days in each year would have one or more observations.  Observation events 
will vary in time, ranging from the supervisor surveying the PowerBuoys from shore 
(approximately one minute), to more repeated observations during visits to the project vicinity 
during other listed observation opportunities (representing cumulative tens of minutes).  
Observations will occur throughout the year (e.g., supervisor inspections to occur weekly, site 
inspections to occur monthly, Offshore Avian Use Study surveys to occur monthly for multiple 
days).  If feasible, observers will take photographs of any pinniped that is hauled. 
 
Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoy.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatics Implementation Committee within two 
weeks that describes the event observed.  OPT will also initiate a discussion on how to best 
respond to the event, including the potential of implementing the fencing mitigation measure.  
OPT will also provide a summary of observations to the Aquatics Implementation Committee in 
periodic updates, schedule of which will be determined by the Aquatics Implementation 
Committee.  If no pinniped haul-out behavior is observed, OPT will provide a summary report to 
the Aquatics Implementation Committee within six weeks of completing the direct observations 
of the single PowerBuoy. 
 
5.2 Presence and Abundance 
 
Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
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community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the PowerBuoy array’s structure, in much the same way an artificial reef will serve 
as habitat for some species and that pinniped species may in turn be drawn to the area to feed on 
them. 
 
While the Fish and Invertebrates Study will be conducted to assess potential changes in the 
marine community (including salmon) following project deployment, this study (the Pinniped 
Study) proposes to collect observational data about the number of pinnipeds in and around the 
wave park following the deployment of the single unit and after deployment of the 10 units.  This 
qualitative methodology is consistent with other preliminary studies involving new technologies, 
in that they tend to be oriented towards “hypothesis generation” or observational and descriptive 
in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish, in this case, pinniped 
presence and abundance following deployment of the single and then multiple PowerBuoy array.  
However, due to the necessity of being able to identify species type and numbers, observations 
will occur from vessels in close proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 
 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned maintenance; 
■ Cetacean Study visits; 
■ Fish and Invertebrates Study visits; and 
■ Offshore Avian Use Study visits. 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling as follows: 
 
■ Following single-PowerBuoy deployment (Phase I) - observations will be made 

opportunistically as outlined above for a full year. 
■ Following 10-PowerBuoy deployment (Phase II) - observations will be made 

opportunistically as outlined above during Years 1, 2, 5, 10, and 15.  Direct observation 
events will occur throughout the year.  To ensure seasonal distribution, at least three 
observations events occurring in spring, summer, and fall; winter observations will be 
made as weather conditions permit. 

 
As the purpose of this study is to establish a qualitative evaluation of pinniped presence and 
abundance in and around the wave park, there are no statistical thresholds to meet at this time. 
 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
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■ Species and number of pinnipeds present; 
■ Number of pups present; 
■ Closest observed distance from the PowerBuoy; and 
■ Estimated swell height, Beaufort state, date/time of observation, and weather conditions 

(e.g., precipitation, air temperature, cloud cover). 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys (e.g., general condition of 
pinnipeds). 
 
OPT will provide a summary of study progress to the Aquatics Implementation Committee in 
periodic updates, schedule of which will be determined by the Aquatics Implementation 
Committee.  In addition, OPT will provide a summary of results of the Phase I (single 
PowerBuoy) observations within six weeks of completing the direct observations of the single 
PowerBuoy, and will provide final results in an annual report.  For Phase II (10 PowerBuoys) 
observations, OPT will provide a summary of results in an annual report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped presence and abundance offers a straightforward, repeatable 
means for assessing the effectiveness of haul-out deterrents.  While the nature of limited 
sampling periods means that events may occur that are unobserved, this type of uncertainly is 
inherent in any animal study.  We expect that this study will be supplemented by anecdotal 
evidence of pinniped responses to the PowerBuoy, which OPT will share with the Aquatics 
Implementation Committee. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the PowerBuoy or to access the site.  OPT’s reports 
will note incidents where site conditions influenced sampling activities. 
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Draft Issue Assessment 
Issue No. 4 - Alteration of Habitat/Effects of Project Installation 

(Fish and Invertebrates Study) 
December 15, 2009 

 
1.0 Description of Issue 
 
Project construction and operation will alter habitat in the project area by installing project 
components and creating new habitat features (hard structure in surface, water column, and 
benthic habitats).  Resulting potential environmental effects include: 
 
■ Direct effects to the benthic community from placing project mooring components and 

subsea transmission cable on the seabed, and 
■ Changes to marine community composition and predator/prey interactions. 
 
2.0 Relevant Existing Information 
 
The Applicant Prepared Environmental Assessment (APEA) provides an extensive 
characterization of the marine geology and marine community that occurs in the project area. 
 
3.0 Project Effects 
 
The installation of the transmission cable, mooring system, and PowerBuoys involves the use of 
heavy construction equipment including cranes, barges, tugs, and trenching equipment.  The 
disturbance of the seabed may affect the local benthic community, specifically within the 
footprint of the gravity base anchors and along the cable route. 
 
The proposed project will consist of approximately 16 steel-reinforced concrete anchors having 
dimensions of approximately 32.8 feet in diameter by 24.6 feet in height (10 meters in diameter 
by 7.5 meters high).  The anchors are presently designed to protrude above the ocean floor. The 
project will also consist of synthetic mooring lines that may become encrusted with biofouling9.  
This biofouling will potentially have some effect on food supply and may have an impact on the 
quantity and type of fish species that will be located in and around the proposed project.  The 
Aquatic Species Subgroup identified the need to better quantify the effect and assess the 
potential mooring line biofouling impacts, whether positive or negative. 
 
The introduction of the project’s underwater infrastructure mentioned above may affect the 
existing predator/prey interactions through changes in the benthic and marine community 
composition and habitat.  Subgroup members are particularly concerned that Pacific salmon and 
their predators may be attracted to the PowerBuoy array area and that accelerated predation on 
salmon may occur. 
 
These potential effects are discussed further below. 
                                                 
9  The PowerBuoys, subsurface floats, and subsea pod will have antifouling paint applied to all (in-water) surfaces 

to inhibit growth of biofouling species. 
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3.1 Direct Effects to the Benthic Community from Placement of Project Components on the 
Seabed 
 
Benthic biota includes bivalves, snails, worms, and other species of immobile or slow-moving 
benthic organisms.  If in the path of the transmission cable or directly beneath the mooring line 
anchors, these organisms could be covered, disturbed, or injured during the project installation.  
Pelagic fish are highly mobile and therefore would not be affected during installation of the 
PowerBuoys, associated moorings, and the subsea transmission cable.  Bottom-dwelling fish and 
other mobile organisms, such as crabs, would likely move to nearby areas during construction 
activities (Federal Energy Regulatory Commission [FERC] 2007).  Each anchor will cover an 
area approximately 845 square feet, and the total area of the seafloor ultimately covered by 16 
anchors would be 13,526 square feet (0.31 acres), or 0.95 percent of the actual PowerBuoy array 
footprint, including navigational safety zone.  The subsea cable will be buried at a minimum of 
three to six feet beneath the seafloor stretching about two miles from the subsea pod to the 
effluent pipe.  OPT intends to use trenching or jet plowing to bury the cable, but the method will 
be determined by final selection of a cable deployment contractor. 
 
The presence of the anchors may slightly reduce available soft bottom foraging habitat and 
temporarily displace proximal habitat usage during installation.  Further, the anchor systems 
could potentially alter sediment composition and distribution patterns, which may mildly alter 
the habitat near the anchor system. 
 
Any effects related to construction of the project are expected to be minor and short term.  After 
project construction, sediments around the subsea cable and anchors will quickly redistribute, 
benthic organisms will resettle in disturbed areas, and groundfish and other fish use of the area 
will, perhaps immediately, return to preconstruction levels. 
 
The turbulence created by the displacement of seawater during the transmission cable installation 
would likely result in trenched sand being deposited in the proximal area from the centerline of 
the subsea cable.  Because the sediment is sand and not finer grained substrate, the suspended 
sediment is expected to quickly settle into or near the disturbed area.  As proposed in the water 
quality component of the Fish and Invertebrates Study Plan (Section 5.3.8), prior to, and during, 
deployment of the single PowerBuoy and the 10-unit array, OPT will measure near-bottom 
turbidity at a location near an anchor deployment and the subsea cable route. 
 
3.2 Changes to Marine Community Composition and Predator/Prey Interaction 
 
The anchoring and mooring system will provide habitat for marine life including biofouling 
organisms.  Common biofouling species include barnacles, mussels, bryozoans, corals, tunicates, 
and tube dwelling invertebrates that are composed of a hard calcium carbonate exterior.  Other 
biofouling species include algae and soft organisms such as sponges and hydroids.  Biofouling 
organisms have been observed to thrive from the surface to depths ranging from 660 to 
6,600 feet (200 to 2,000 m) (Hart 2005), so it is reasonable to expect biofouling on the anchors 
and the mooring lines. 
 
Fish typically seek areas of shelter, structure, or cover for protection from predators (Johnson 
and Stickney 1989).  Artificial structures such as docks can represent attractive sources of cover 
and refuge, especially hard substrate having a vertical orientation (U.S. Army Corps of Engineers 
[USACE] 2004), because many marine areas have comparably little structure associated with the 
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seabed. Colonization by marine life that otherwise would not occur in a particular area, in turn, 
attracts other predatory fish (Ogden 2005).  At the Vindeby offshore wind farm along the Danish 
Coast, sampling conducted before and after installation found that fish abundance increased and 
that other flora and fauna generally improved (Robert Gordon University [RGU] 2002).  The 
Minerals Management Service’s (MMS) Rigs to Reefs program reported 20 to 50 times more 
fish near artificial reefs with biofouling than in the surrounding waters (MMS 2007a).  Previous 
environmental assessments for wave energy projects have referred to marine biofouling as a 
potential direct benefit to marine biological resources (Department of the Navy 2003). 
 
The PowerBuoy deployed in New Jersey has been onsite for a combined total of 24 months. 
Periodic inspections were performed both above and below the water at one- and two-month 
intervals.  Biological growth in the form of bivalves has occurred primarily on the mooring lines.  
The PowerBuoy structure itself is coated with an anti-fouling paint that has been effective in 
deterring biological growth. 
 
Changes to the local habitat associated with the deployment of a wave energy array may attract 
structure-oriented fish, such as rockfish.  This effect is not necessarily negative; artificial 
structures may benefit rockfish (Love et al. 2006) and may enhance local fisheries.  However, the 
project does differ from many artificial reefs in that the PowerBuoy mooring structures are 
widely spaced in the array, the mooring lines are only 5 inches in diameter, and the anchors are 
located at depths of at least 204 feet (62 meters); artificial reef structures are often in shallower 
water.  Therefore, to what degree the project structures will serve as artificial reefs is uncertain. 
 
The PowerBuoy array may also act as a Fish Aggregation Device (FAD) for pelagic fish and 
invertebrates.  While there are few empirical studies that link the availability of physical 
structure in the mid-water or near-surface to aggregations of fish in cold temperate waters, there 
are numerous documented cases of drift algae as well as more durable flotsam attracting fish 
(Crawford and Jorgenson 1993; Dempster and Taquet 2004; Druce and Kingsford 1995; Kokita 
and Omori 1998; Mitchell and Hunter 1970; Parin and Fedoryako 1999; Safran and Omori 
1990).  The state of Hawaii deployed FADs off the coast of the Hawaiian Islands starting in the 
late 1970s with a considerable increase in fish catch around the FADs (University of Hawaii 
2007). 
 
Related to potential marine community changes associated with the project, subsequent changes 
in predator-prey interactions are also possible, specifically as they relate to salmon.  Members of 
the Aquatic Species Subgroup are concerned that juvenile salmonids may be attracted to the 
project structure for food or cover, which may increase their risk of predation by pinnipeds or 
other fish that also are attracted to the project area. 
 
Also related to potential marine community changes associated with the project, changes in the 
distribution and abundance of marine species within the array, relative to areas outside of the 
array, are also possible.  However, habitat alterations attributable to this project would almost 
certainly be negligible (the total footprint is about 30 acres [0.12 km2]) and an effect on 
populations of affected species is unlikely. Nonetheless, OPT’s proposed Fish and Invertebrates 
Study will monitor the marine community in the PowerBuoy array before and after deployment 
(see below), to collect data to evaluate potential project effects on the distribution and abundance 
of key species and provide information for use in adaptive management, and informing future 
discussions of development of larger projects.  
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4.0 Need for Additional Information 
 
As previously discussed, some ecological changes are anticipated.  However, specific project 
effects are not known.  Therefore, additional study is warranted.  As a result, OPT has developed 
this Fish and Invertebrates Study. 
 
5.0 Fish and Invertebrates Study Plan 
 
5.1 Introduction  
 
The potential effects of the project on habitat in the project area include disturbing benthic 
habitat associated with moorings and cables, and creating new habitat features, such as hard 
structures in surface, water column, and benthic habitats.  This study is proposed to characterize 
and describe key fish and invertebrate species in the project area and evaluate potential effects of 
the project on these resources. 
 
OPT submitted initial and subsequent drafts of the Fish and Invertebrates Study Plan to the 
Aquatic Species Subgroup for their review in fall 2007, January 2008, and as part of the 
Preliminary Draft Environmental Assessment (PDEA) in July 2008.  The study plan has been 
prepared taking into consideration the comments raised by stakeholders. 
 
The objectives of this study are to: 
 
1. Characterize and describe the presence and abundance of key fish and invertebrate species 

in the project area, prior to deployment of the 10-PowerBuoy array; and 
2. Evaluate the potential effects of the project on these resources following project 

deployment. 
 
Any additional sampling or studies not included in this plan will be determined through the 
process agreed to within the adaptive management plan currently being developed between OPT 
and stakeholders. 
 
5.2 Species and Life Stages of Concern 
 
To better define the suite of species of concern and possible indicator species and groups 
associated with the project and project area, the scientific literature was reviewed and input was 
gathered from the Aquatic Species Subgroup and state and federal agency scientists, from peer-
reviewed journals and other recent research, and from local dredge spoil site-monitoring reports.  
The species and life stages of concern, their timing, and potential biological and ecological 
effects associated with the project were considered.  General agreement on the indicator species 
(Table 1) was reached at an Aquatic Species Subgroup meeting in Newport, Oregon, in January 
2008 and with subsequent discussion with the agencies. 
 
Criteria for selection included: 
 
■ marine and anadromous fishes and invertebrate species that could occur in the project area 

before and/or after project construction; 
■ their potential value as indicators of local ecological processes (Kwak and Peterson 2007; 

Roset et al. 2007); 
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■ their regulation under governmental statutes (e.g., Essential Fish Habitat, Endangered 
Species Act); and 

■ Their commercial or recreational importance. 
 
The likely periods of occurrence, their peaks in abundance in the project area, and the durations 
of those periods, were tabulated for the selected fish and invertebrate species and life stages 
(Table 1).  This information will assist in designing monitoring timing and frequency. 
 
5.3 Species Groups and Specific Indicator Species for Evaluation  
 
Based on the criteria above, the major species/life stage groupings selected for evaluation are: 
 
■ Juvenile salmon; 
■ Rockfishes; 
■ Dungeness crab; 
■ Green Sturgeon; 
■ Flatfish and epibenthic invertebrates; 
■ Pelagic fish and invertebrates; 
■ Biofouling community; and 
■ Benthic infauna. 
 
Sampling methods, frequencies, data analyses and metrics, and other sampling and analytical 
constraints, are discussed for each selected species or group, in the following sections.  Water 
quality will also be addressed in this study plan, as described below. 
 
5.3.1 Juvenile Salmon 
 
Juvenile salmonid monitoring is proposed; however, evaluation of effects on populations or run 
status of salmonids is not proposed.  State and federal agency monitoring of commercial and 
recreational fisheries will provide population information that will be considered in the analyses 
of juveniles.  OPT has proposed a separate study of electromagnetic fields (EMF) associated 
with wave energy conversion installations; that study will address the magnitude and opportunity 
for adult and juvenile salmonid interactions with project-associated EMF. 
 
5.3.1.1 Sampling Methods and Rationale 
 
Salmonid10 use of marine environments remains the least understood aspect of salmonid biology 
(Brodeur et al. 2000; Brodeur et al. 2003).  Little is known about where they go or the relative 
importance of the diverse ecological factors that affect their growth and survival at sea.  
Nevertheless, potential effects on salmonids in nearshore habitats are an important concern.  The 
objective of monitoring juvenile salmonids is to develop a tractable means for acquiring 
information about salmonid interactions with wave energy installations.  The plan design 
assumes that the juvenile stage is more vulnerable to environmental impacts (e.g., local increases 
in predator abundance) than adult forms.  The potential effects of the wave energy array on 
juvenile salmonids include:  1) attraction to the array; 2) avoidance of the array; 3) attraction of 
predatory fish species to the array; and 4) attraction of predatory bird and mammal species to the 
array.  

                                                 
10  We restrict our use of the term “salmonid” here to members of the genus Onchorhynchus that spawn in 

freshwater habitat in Washington, Oregon and California, but spend some portion of their life history in the 
marine environment. 
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TABLE 1 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATES SELECTED AS INDICATOR SPECIES OF CONCERN 

AND THEIR LIKELY PERIODS OF NEARSHORE OCCURRENCE IN CENTRAL OREGON 

Species Life stage 
Month   peak period  possibly present 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Pacific Sardine 
Larvae             
Juvenile             
Adult             

Northern Anchovy 
Larvae             
Juvenile/Adult             

Coastal Cutthroat Trout 
Smolt             
Adult             

Chinook Salmon, 
Spring-Run 

Smolt             
Adult             

Chinook Salmon, Fall-
Run 

Smolt             
Adult             

Coho Salmon 
Smolt             
Adult             

Steelhead 
Smolt             
Adult             

Dungeness Crab 
Megalops             
Juveniles             
Adult             

Black Rockfish 
Larvae             
Juvenile/Adult             

Blue Rockfish 
Larvae             
Juvenile/Adult             

Bocaccio 
Larvae             
Juvenile/Adult             

Canary Rockfish 
Larvae             
Juvenile/Adult             

China Rockfish 
Larvae             
Juvenile/Adult             

Copper Rockfish 
Larvae             
Juvenile/Adult             

Quillback Rockfish 
Larvae             
Juvenile/Adult             

Yelloweye Rockfish 
Larvae             
Juvenile/Adult             
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Species Life stage 
Month   peak period  possibly present 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cabezon 
Larvae             
Juvenile/Adult             

Kelp Greenling 
Larvae             
Juvenile/Adult             

Lingcod 
Juvenile             
Adult             

Pacific Sanddab Juvenile/Adult             
Sand Sole Juvenile/Adult             
English Sole Juvenile/Adult             
Pacific Halibut Adult             
Big Skate Adult             
Spiny Dogfish Adult             
Soupfin Shark Adult             
Green Sturgeon Adult             
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Trawling has provided some of the best available information about juvenile salmonids at sea, 
and these efforts have indicated that the marine distribution of juvenile salmonids is closely 
associated with changeable oceanographic conditions (Schabetsberger et al. 2003; Brodeur et al. 
2004; Emmett et al. 2004; Brodeur et al. 2005; Emmett et al. 2006).  The distribution of juvenile 
salmonids is probably related to improving foraging opportunities.  However, these results also 
suggest that trawling is not an effective method for evaluating the site-specific effects of a 
project, in which sampling would necessarily focus on a single, size-limited impact site and 
several comparably sized control sites. In addition, an effective trawl-sampling program for 
juvenile salmonids requires a relatively large vessel, capable of tows at 3 knots, and an intensive 
sampling regime. 
 
Marking or tagging studies are classic methods for estimating abundance or tracking movement 
patterns, but neither method was selected for evaluating juvenile salmonids.  From catch-per-
unit-effort (CPUE) studies, we anticipate that relative abundance estimates can be used with a 
“Beyond Before-After-Control-Impact” (BBACI) design, to complete an impact study with 
greater statistical power and less effort than a mark-recapture effort.  A mark-recapture study 
would require large numbers of tagged fish and a very substantial recapture effort.  Regarding 
movement studies, we know so little about how juvenile salmonids move in marine habitats, that 
attempting to track them in this environment is premature.  Instead, the study plan proposes an 
intensive, multi-method sampling effort at the project site and at several control sites, to 
determine first if juvenile salmonids approach the project site. 
 
Relative abundance: Multimesh gillnet CPUE.  Multimesh gillnets will be used to capture 
small, medium and large fishes (sizes ranging from outmigrating salmonid smolts to adult 
Chinook salmon) at the project site and at two control sites, following a BBACI experimental 
design.  The gillnets used in this study will be sized to capture both juvenile and adult salmonids 
as well as other comparably sized fishes, including predators of juvenile salmonids, which 
should provide information on presence of juvenile and adult life stages at the project and control 
sites.  Given acceptable sample sizes, CPUE will be calculated as a measure of relative 
abundance for comparisons among sites.  Gillnets are likely to result in mortality of fish 
captured, and are a highly effective sampling device, particularly where a spatially explicit 
approach is mandated (Rotherham et al. 2006).  
 
Predation: Gut contents analysis. To measure the relative risk of predation on juvenile 
salmonids, this plan proposes sampling for juveniles using gut content analysis from predators 
caught using multimesh gillnets, hook and line methods, and possibly traps.  Predators include 
Sebastes spp., Ophiodon elongatus, Microgadus proximus, Psettichthys melanostictus.  Tracking 
gut contents of potential predators will measure the relative risk of predation to juvenile 
salmonids as well as predation rates for key fish predators in the vicinity of project and at control 
sites. This approach will: 
 
■ Assess the presence of salmonids; 
■ Identify the fish predators of juvenile salmonids. 
 
Sampling of predators will occur during the late spring and early summer, when juvenile 
salmonids are likely entering the nearshore environment.  Sampling will be conducted following 
a BBACI design.  There is the possibility of integrating this sampling effort with a recreational 
fishing tournament, using commercial passenger fishing vessels.  This would have the 
advantages of reducing cost, developing community involvement, and increasing sampling 
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effort.  However, fishing effort would need to be standardized and documented.  The stomach 
contents of captured fishes will be analyzed to assess species or species-group predation rates on 
juvenile salmonids. 
 
5.3.1.2 Sampling Frequency  
 
Relative abundance:  Multimesh gillnet CPUE - Multiple sampling efforts are proposed, two 
each year (occurring late spring and early summer, to cover peak periods when juvenile 
salmonids are expected to be present in the area).  Sampling would begin prior to the installation 
of the planned array.  Soak times will depend on results from initial efforts to avoid excessive 
fish mortality.  Overnight soaks may be employed if initial efforts indicate improved salmonid 
sampling efficiency.  Following installation of the project, sampling will be repeated yearly for 
three years in years 1, 2, and 3, to allow for some degree of community maturation.  This 
procedure is designed to evaluate the changing fish community associated with the project, 
assuming that the project does alter the local abundance of potential predators.  The two efforts 
per year (late spring and early summer) would capture those periods when Chinook and coho 
salmon outmigrations are near their respective peaks. 
 
Predation:  Gut Contents Analysis - Four sampling efforts each year are proposed, including 
one prior to the installation of the PowerBuoy array and during years 1, 2, and 3 following 
installation.  Sampling during each year is intended to address the possibility that the temporal 
distribution of juvenile salmonids is wider than the peak period of outmigration (late spring/early 
summer) suggests. 
 
5.3.1.3 Metrics and Analyses 
 
Data from stomach contents of piscivorous fishes will be used to develop an index of relative 
importance (e.g., Barry et al. 1996); this metric will permit the direct comparison of potential 
predators on juvenile salmonids.  Data analysis for the gillnet CPUE experiment will employ 
asymmetrical analysis of variance (Underwood 1994) on the capture rates (number of fish 
captured per hour). 
 
5.3.1.4 Constraints, Limitations, and Feasibility 
 
Both gut content analyses and gillnet CPUE experiments offer straightforward, repeatable means 
for assessing key aspects of ecological impacts attributable to wave energy installations.  
However, neither approach will likely permit an absolute estimate of predation on juvenile 
salmonids, because that would require an estimate of the number of salmonids likely to 
encounter predators associated with the PowerBuoy array. 
 
Unlike towed nets, these approaches are unlikely to be hampered by difficulties with sampling in 
close proximity to or even within the PowerBuoy array.  Because of the comparatively minor 
logistical challenges, these techniques make suitable sample sizes far more achievable. 
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5.3.2 Rockfish 
 
5.3.2.1 Sampling Methods and Rationale 
 
Rockfishes comprise a diverse and ecologically important component of the nearshore marine 
community in the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 
2002).  They are important predators of invertebrates and fishes (Love and Westphal 1981; 
Miller and Geibel 1973; Prince and Gotshall 1976; Singer 1985); as such, they offer an excellent, 
albeit non-random, means of sampling these organisms.  Rockfishes and other groundfish species 
(e.g., Ophiodon elongatus, Psettichthys melanostictus) will be collected to assess possible 
changes in their distribution due to installation of the project, and to determine the potential 
effect of these predators on smaller fishes, particularly juvenile salmonids (Oncorhynchus spp.) 
but also pelagic fish and invertebrates.  Assessment of the latter will rely on analyzing gut 
contents.  We anticipate that the changes to the local habitat associated with the deployment of a 
wave energy array may attract rockfishes to the structure. 
 
The plan proposes a BBACI design (Kingsford 1999); sampling these piscivores at the project 
will occur before installation and after installation, and concurrently at multiple control sites (see 
Section 5.3.11 for further discussion of control sites) that are chosen for their comparable 
environmental characteristics (depth, exposure, substrate, etc.).  We anticipate sampling these 
fishes primarily using hook and line methods and multimesh gillnets, but some trapping may also 
be warranted (e.g., for Scorpaenichthys marmoratus).  Gut contents would be preserved 
following standard techniques (Barry et al. 1996), and identified in the laboratory to the lowest 
reasonable taxonomic group. 
 
This effort would accomplish two goals:  to record potentially changing distributions in the fish 
fauna at the project site, and to assess predation patterns associated with the project.  These are 
important considerations because significant changes in faunal distributions would likely be 
indicative of some form of habitat conversion, and spatial alterations in the risk of predation to 
small fishes could have negative, unintended consequences for some species of concern (e.g., 
Oncorhynchus spp.).  Changes in distributions are not always negative; artificial structures may 
benefit rockfishes (Love et al. 2006) and may enhance local fisheries. 
 
Limited visual survey data from maintenance dives and/or remotely operated vehicle (ROV) 
surveys will be performed by OPT as part of its Operations and Maintenance (O&M) Plan.  As 
specified in the O&M plan, which is included as an attachment to the APEA, project components 
will be visually inspected by SCUBA divers or ROV.  This will be carried out every three to four 
months, weather permitting, for the first two years, and annually thereafter.  Video camera 
recordings will be performed during underwater inspections during the first two years and year 5 
of the project.  Video footage from these operations and maintenance surveys could provide 
information on young-of-the-year rockfish recruitment and the qualitative abundance of these 
and other small, cryptic fishes. 
 
5.3.2.2 Sampling Frequency 
 
Sampling will be conducted four times per year to cover probable seasonal changes, with at least 
one year’s sampling prior to the installation of the project.  Sampling will also occur after 
installation in years 1, 2 and 3, because the array may function as an artificial reef/FAD (Love et 
al. 2006; Wilhelmsson et al. 2006) with a community that matures over time.  Video footage 
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collected during underwater O&M inspections of project components will be taken 
approximately every three to four months in years 1 and 2 and during the annual inspection in 
year 5.  All footage from years 1, 2 and 5 will be evaluated by a marine biologist. 
 
5.3.2.3 Metrics and Analyses 
 
The metrics for these rockfish studies would include: 
 
■ Species and numbers collected; 
■ CPUE; 
■ Species-specific prey, taxonomic group; and 
■ Species-specific prey, frequency. 
 
The rockfish/groundfish assemblages will be characterized at the project and control sites using 
species lists. Species richness will be directly compared across sites and sampling dates.  Fishing 
effort and species-specific numbers will be used to calculate CPUE to compare fish abundance 
between sites and dates.  Gut content data will be used to calculate an index of comparative 
importance from both a predator and prey perspective; the former will identify the relative 
consequence of different prey items for individual piscivores, and the latter will rank the 
importance of different predators in the ecology of a given prey species.  These will be limited to 
those species for which sufficient data are available.  In all instances, a BBACI design is 
recommended (Kingsford 1999; Underwood 1994) to develop an asymmetrical ANOVA model 
for comparing sites (spatial effects) and temporal effects, and for measuring interactions.  Results 
of the gut content analysis will be evaluated alongside results of the Pinniped Study results (Issue 
Assessment 3) to examine overall predation issues. 
 
The O&M video footage would be reviewed with a goal of identifying small, cryptic fish 
species, including juvenile rockfishes, and evaluating changes in species richness.  Qualitative 
assessments of relative abundance will also be conducted. 
 
5.3.2.4 Constraints, Limitations, and Feasibility 
 
Sampling success will be partially dependent on ocean conditions; this may limit the availability 
of suitable days for accessing sites, particularly in the winter months.  Hook-and-line capture 
techniques are biased towards specific species and sizes, although this is also an advantage in 
that it permits targeted sampling for the principle species of interest and at the sizes most likely 
to be of consequence in understanding predation on juvenile salmonids. 
 
5.3.3 Dungeness Crab 
 
The potential effects of the project on Dungeness crab are:  1) changes to the habitat associated 
with structure that decrease available habitat; 2) changes to the predatory species assemblages 
associated with the project that decrease crab abundance in the project area; 3) attraction of crabs 
to the project; or 4) avoidance of the project area.  If these effects occur, it is anticipated that they 
would become apparent relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of crabs within the array, relative to 
areas outside of the array.  However, habitat alterations attributable to the project would almost 
certainly be on such a small spatial scale (the total footprint is about 30 acres [0.12 km2]) that a 
population effect is unlikely.  Therefore, the objective of the Dungeness crab studies is primarily 
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to evaluate if the project affects the local distribution and abundance of sub-adult and adult 
Dungeness crab (with “local” defined here as tens of meters).  Juvenile crabs will likely appear 
both in the gut content studies and in the beam trawl survey used to sample small benthic fishes 
and epibenthic invertebrates.  These data will be used to record the presence of juvenile crab 
across impact and control sites and among seasons and years. 
 
5.3.3.1 Sampling Methods and Rationale 
 
The proposed sampling method is to use baited traps to determine if crab distribution and 
abundance is altered within the array, when compared to three control areas, two located adjacent 
to the array and one at a distance from the array, for example between the proposed Coos Bay 
and Reedsport projects.  The benefits of using commercial crab traps include the possibility of 
being able to compare data with commercial catches, and the opportunity to involve the local 
commercial fishing community.  By coordinating with the fishing community, sample sizes will 
increase, as will the certainty that Dungeness crab will be collected.  To retain smaller crabs, trap 
escape rings will be blocked.  Trap surveys using catch per unit effort (CPUE) are an effective 
means for Dungeness crab population assessment.  Traps may exhibit seasonal and sex-specific 
biases; beam trawl data collected concurrently (section 5.3.5) will be used with trap survey data, 
to assess and correct for any trap CPUE bias.  Trap- and larger trawl-collected crabs will be 
tagged with a uniquely numbered Floy tag to control for potential multiple capture events. 
 
5.3.3.2 Sampling Frequency 
 
Dungeness crab are likely to be present in the winter/spring in the project area (Table 1).  
However, the best time to sample is expected to be before the commercial fishery starts in late 
fall, when adult and potentially juvenile crabs are likely to be most abundant in the project area, 
and when females are less likely to be ovigerous (carrying eggs).  Using a BBACI sampling 
design (Kingsford 1999), sampling will occur at least once in November/December, prior to the 
commercial season opening, and once in the summer when sea conditions are most conducive for 
sampling near and/or in the array.  Sampling will occur before project installation and after 
project installation in years 1, 2, and 3. 
 
Sets of traps will be standardized (e.g., using the same bait species and quantity per trap), and 
soak times will be documented.  Set times will be standardized, using a minimum of 20 traps at 
each site (array and controls), checked at least once every 24 hours, and reset over a period of at 
least three days.  Local commercial fishermen will be consulted to further refine and implement 
this study. 
 
5.3.3.3 Metrics and Analyses 
 
Relative abundance metrics will be used (e.g., CPUE or modeled density estimates).  The data 
will likely not meet the assumptions for parametric statistical analyses.  Relative abundance will 
likely be estimated assuming a non-normal distribution (e.g., Poisson), and will be analyzed 
using log-linear models or other multivariate approaches. 
 
5.3.3.4 Constraints, Limitations, and Feasibility 
 
One potential constraint is the feasibility of working within the project array using traps that 
require anchoring and buoy lines for retrieval.  Traps may need to be deployed using methods 
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that minimize impacts to the array, including but not limited to specially designed anchoring and 
deployment devices into or on the array, to minimize the potential for trap entanglement with the 
moorings and tethers. 
 
5.3.4 Green Sturgeon 
 
5.3.4.1 Sampling Methods and Rationale 
 
Very little is known of the marine ecology of sturgeon (Acipenser spp.) (Moyle 2002), although 
available information indicates that Green Sturgeon migrate extensively in long-shore coastal 
waters (NOAA 2005; Erickson and Hightower 2007; Lindley et al. 2008).  Due to their 
population status and the lack of basic ecological knowledge, no obvious and reasonable means 
are available for assessing possible environmental impacts of wave energy devices on these 
species.  In the vicinity of the project, traditional means of sturgeon sampling—trawl, gillnet, 
hook and line—are extremely questionable, because the possibility of harm is likely as high as 
the possibility of encounter is low. 
 
On-going and proposed studies involving acoustic and pop-up satellite tagging methods are 
likely to allow additional characterization of how sturgeon use nearshore habitats (Erickson and 
Hightower 2007; Lindley et al. 2008). In particular, several studies are employing acoustic tags, 
with increasing numbers of adult and juvenile sturgeon receiving tags.  Hydrophone receivers on 
the project components may be able to detect nearby tagged sturgeon.   
 
After deployment of the PowerBuoy array, two hydrophone receivers (VEMCO VR2W) will be 
fastened to the array within safe SCUBA range (<50 meters depth). Hydrophone receiver data 
will contribute to on-going efforts to track coastal migrations of Green Sturgeon. 
 
The open-water working range of the VEMCO VR2W receiver, where detection rate is near 
100 percent, varies primarily as a function of ocean condition and signal strength (Pincock 2008) 
(Table 2). We expect that, as part of existing tagging programs, Green Sturgeon are likely to be 
tagged with high-powered tags (150 to 165 dB) and that smaller fish such as rockfish may be 
tagged with lower powered tags (142 to 150 dB). 
 

TABLE 2 
ESTIMATED DETECTION RANGE (M) OF HYDROPHONE RECEIVERS FOR TWO 

DIFFERENT TAG TYPES AND DIFFERENT SEA STATES 
Sea State Range (148 dB) Range (154 dB) 

0 564 729 
1 548 710 
3 429 577 
6 301 429 

 
Because of the many factors that may affect detection range (Miyagi et al. 2008; Simfendorfer et 
al. 2008), we reduce the 301 meters “worst-case” range to an even more conservative 200-meters 
radius.  Figure 1 illustrates the coverage provided by two such receivers for the planned wave 
energy array.  The dark rectangle shows the outline of the project footprint (300 x 400 m).  The 
black dots show the receiver locations at either end of the array.  The gray circles illustrate the 
areas of near 100 percent detection probability for a relatively weak signal under poor 
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conditions.  Where the gray circles overlap, the signal is almost certain to be detected by both 
receivers simultaneously. 
 

FIGURE 1 
COVERAGE PROVIDED BY TWO RECEIVERS FOR THE PLANNED WAVE 

ENERGY ARRAY 
 

200 m 

 
 
5.3.4.2 Sampling Frequency  
 
After deployment of the PowerBuoy array, two hydrophone receivers (VEMCO VR2W) will be 
fastened to the array within safe SCUBA range (<50 meters depth) for 3 years.  Receivers will be 
retrieved two times per year for data recovery and maintenance. 
 
5.3.4.3 Metrics and Analyses 
 
Data will be provided to the California Fish Tracking Consortium database, managed by NOAA 
Southwest Fisheries Science Center in Santa Cruz, California.  This database makes telemetry 
data available to consortium members that include West Coast sturgeon researchers. 
 
5.3.4.4 Constraints, Limitations, and Feasibility 
 
If tagged sturgeon are detected, then evidence supports that these fish will on occasion encounter 
the project.  These data, coupled with tag and release dates and detection data from other receiver 
arrays located along the West Coast will provide researchers with information that can be used to 
inform survivorship, migration corridors, travel rates and limited habitat use by Green Sturgeon.  
Analysis will require that comparable data from other coast-wide studies be available.  However, 
the sort of spatially detailed behavioral information necessary to measure a project-caused 
ecological impact on sturgeon is not likely to be obtained. 
 
5.3.5 Flatfish and Epibenthic Invertebrates 
 
Potential project effects on flatfish and epibenthic invertebrates are:  1) habitat changes 
associated with introduced artificial structure that decreases available soft bottom habitat; 
2) project-associated changes to the predatory species assemblages, which decrease flatfish and 
invertebrate abundance in the project area; 3) flatfish and invertebrate attraction to the project; or 
4) flatfish and invertebrates avoidance of the project area.  These effects are anticipated to 
manifest themselves relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of flatfish and invertebrates within the 
array, relative to areas outside of the array.  Therefore, the objective studying flatfish and 
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invertebrates is to evaluate if the project affects the distribution and abundance of juvenile and 
adult flatfish and invertebrate species. 
 
5.3.5.1 Sampling Methods and Rationale 
 
Bottom trawling using otter trawls or beam trawls is an effective method to survey for flatfish 
and epibenthic macrofauna on the Oregon coast (Krygier and Pearcy 1986; Pearcy 1978).  While 
trawling will not be feasible within the array, a trawl could be deployed adjacent to the array 
during the day, to detect those changes that occur outside the footprint of the array.  These data 
will also provide information on Dungeness crab sex ratios and size frequency, which will 
correct potential biases in the crab trap sampling (Section 5.3.3).  In addition, gut contents of 
selected fish species from beam trawls can be evaluated to get additional information on 
epibenthic invertebrate prey. 
 
Given consideration of these issues, the proposed sampling method is to use a small 3-mm mesh  
beam trawl (2 m) to survey adult and juvenile flatfish (Kramer 1990; Kramer 1991) and 
epibenthic invertebrates (e.g., Crangon spp., mysids, and Dungeness crab).  Sampling will be 
conducted adjacent to the array during the day, and at two control sites, one nearer to the array 
but well outside its influence (exact location to be determined), and the other control site to be 
located farther away, such as the proposed site between Reedsport and Coos Bay.  Trawl effort 
will be based on area swept by the trawl; the trawl will be fitted with a device to measure 
distance trawled on the bottom. 
 
5.3.5.2 Sampling Frequency 
 
Trawls performed adjacent and parallel to the array will be conducted three times per year in 
February/March, April/May, and late summer to capture juveniles and adults of flatfish and 
epibenthic invertebrate species anticipated to be in the project area (Table 1).  At the array and 
each control site, five 10-minute trawls will be made.  Trawling is expected to occur prior to 
project installation and after installation in years 1, 2, and 3. 
 
5.3.5.3 Metrics and Analyses 
 
Metrics will be used to describe community composition, species diversity, and species richness.  
For key species (e.g., those species captured in great enough numbers, and those listed in 
Table 1), length frequency distributions and densities (number/area trawled) will be determined.  
Multivariate analyses will be conducted on different species and size classes of fish, where 
appropriate.  A cluster analysis of species abundance by individual haul and site by year will be 
conducted. 
 
5.3.5.4 Constraints, Limitations, and Feasibility 
 
Although trawling is a proven method for assessing epibenthic fish and invertebrates, within the 
array, this method is not feasible.  Daytime sampling adjacent to the array is feasible but may not 
sufficiently describe project effects. 
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5.3.6 Pelagic Fish and Invertebrates 
 
The project’s potential effects on pelagic fish and invertebrate species are:  1) project-induced 
changes to habitat associated with introduced artificial structure; 2) project-associated changes to 
the predatory species assemblages that may decrease fish and invertebrate abundance in the 
project area; 3) pelagic fish and invertebrate attraction to the project area; or 4) pelagic fish and 
invertebrate avoidance of the project area.  These effects are anticipated to manifest themselves 
relatively soon after the project is built.  Each of these potential effects could result in a key 
species change in distribution and abundance within the array, relative to control sites outside of 
the array. 
 
The project array may act as a Fish Aggregation Device (FAD) for pelagic fishes and 
invertebrates.  Although few empirical studies link physical structure availability in mid-water or 
near-surface to fish aggregations in cold temperate waters, numerous documented cases link drift 
algae and more durable flotsam to fish aggregations (Crawford and Jorgenson 1993; Dempster 
and Taquet 2004; Druce and Kingsford 1995; Kokita and Omori 1998; Mitchell and Hunter 
1970; Parin and Fedoryako 1999; Safran and Omori 1990).  Oil platforms also support dense 
aggregations of fishes, although available information implies that, in temperate waters, the 
attracted fish are species typically reef-associated rather than pelagic species (e.g., Love et al. 
2006).  In the eastern Pacific Ocean, the pelagic stingray (Pteroplatytrygon violacea) and manta 
rays (family: Mobulidae) are the only pelagic fishes that are more common in the vicinity of 
drifting FADs than in open water (Nelson, unpublished data).  Sampling pelagic fish and 
invertebrates within the array using “traditional” towed net approaches is not feasible.  Gear 
selectivity, time of sampling (day vs. night), tow duration and speed all influence the species and 
life stages capable of being sampled.  Adults of predatory fish species such as mackerel or hake 
and associated fish (sardines, anchovy, etc.) are unlikely to be captured without large, high-speed 
nets, or large seines (for examples see Brodeur et al. 2004; Emmett et al. 2004; Krutzikowsky 
and Emmett 2005; Miller and Brodeur 2007).  
 
FAD-associated fish assemblages have been successfully surveyed using purse seines (Hunter 
and Mitchell 1967; Wickham and Russell 1974), direct visual observations (SCUBA or free-
diving) (Dempster 2005; Nelson 2003), and hook and line (Buckley and Miller 1994; Ibrahim et 
al. 1996).  Seines, as well as surface or mid-water trawl, would be inoperable within the array, as 
discussed above.  Direct visual observations have some potential given appropriate water clarity, 
but should probably be used as an ancillary technique.  Hook and line techniques, and multimesh 
gillnet sampling, allow sampling of a range of species and sizes from within the array and at 
control locations.  Furthermore, the collection of mid-sized to larger fishes (>15 cm TL) offers 
the possibility of using additional gut content analyses to “sample” smaller pelagic organisms 
difficult to collect otherwise. 
 
5.3.6.1 Sampling Methods and Rationale 
 
To address the potential effect of predation on key species of concern, gut content data will be 
collected from fish that are available from all sampling methods (hook and line, gillnet, and 
trawl).  Stomach contents analysis will be conducted on predatory fishes in the array and at 
control sites; the methodology is described in Section 5.3.1. 
 
This plan also proposes to complement the predatory fish stomach analysis with SCUBA to 
collect quantitative information on fishes and invertebrates associated with the project array.  
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Point count or linear transects in mid-water (at level with the base of the wave PowerBuoys) and 
near the surface (at approximately 3-m depth) may be appropriate; benthic surveys using 
conventional SCUBA are likely to exceed a safe working depth and bottom time would be too 
limited to be of sufficient value.  Visual counts could contribute to studies of rockfish, pelagic 
species, and biofouling, but success will depend largely on the predictability of suitable 
environmental conditions.  Control surveys away from the array would be difficult to conduct 
safely and would offer only marginally comparable data; therefore, we advise against control 
surveys, in favor of using the visual survey data to assess annual changes at the impact site, and 
in favor of supplementing hook-and-line-sampling.  SCUBA surveys would be conducted during 
efforts to evaluate the biofouling community (see Section 5.3.7) and limited visual survey data 
(video footage) from SCUBA or ROV inspections of project components, planned as part of 
O&M surveys, will be evaluated for abundance information for pelagic fish and invertebrate 
species (see Section 5.3.2). 
 
5.3.6.2 Sampling Frequency  
 
See the rockfish study described in Section 5.3.2.2.  Also, refer to biofouling study (see 
Section 5.3.7). 
 
5.3.6.3 Metrics and Analyses 
 
See the rockfish study described in Section 5.3.2.3.  Point counts or visual transects would offer, 
at a minimum, species counts (richness), but also could offer estimates of abundance (Dempster 
2005; Dempster and Taquet 2004). 
 
5.3.6.4 Constraints, Limitations, and Feasibility 
 
Because many of the species are mobile and highly patchily distributed, the ability to detect 
signal (project effect) from noise (natural variability) may not be possible without an intensive, 
long-duration monitoring regime.  Similarly, visual assessments using SCUBA may require 
much more time underwater for quantitative abundance estimates; we anticipate that conditions 
will generally be such that an intensive visual sampling effort using SCUBA is unlikely to be 
successful (too many days with poor visibility and/or undivable conditions); however, selective 
use of the technique could add to the other efforts described here. 
 
5.3.7 Biofouling Community 
 
Each of the 10 PowerBuoys will be moored with three lines arranged symmetrically around the 
unit (120-degree separation).  The Project’s mooring and anchoring line system utilizes 
subsurface floats (SSFs) (Figure 2).  The SSFs will measure 10 feet in diameter and 20 feet in 
height.  The tops of the SSFs will be located at a depth of approximately 50 feet; however, 
depths could be as little as 30 feet, depending on loads and conditions.  The SSFs are buoyant to 
achieve tension within the moorings, eliminating any interaction of the mooring lines with the 
seabed and maintaining the PowerBuoy within a specified watch circle.  The catenary lines will 
extend from the buoys to the SSFs and will range to a maximum depth of 30 to 50 feet.  The 5- 
to 6-inch-diameter mooring lines are of synthetic polyester material, having minimum breaking 
loads twice that of the design maximum.  The mooring lines will connect to 16 steel-reinforced 
pre-cured concrete anchors approximately approximately 32.8 feet in diameter by 24.6 feet in 
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height (10 meters in diameter by 7.5 meters high)  The anchors are expected to settle into the 
sediment and extend above the seabed approximately 5.6 feet (1.7 meters). 
 

FIGURE 2 
POWERBUOY AND MOORING SCHEMATIC 

 
 
Because of the considerable sizes of the PowerBuoys and lengths of their mooring lines, 
combined with the limitations of using SCUBA in deep water depths, the goal of the evaluation 
will be to perform a general qualitative overview of the biofouling community on the project 
components. 
 
Ameron’s “ABC3 Antifouling” will be used to coat the floats, spars, and SSFs of the proposed 
project.  “ABC3 Antifouling” is a self-polishing organotin-free antifoulant coating specifically 
designed for use in the marine environment.  OPT may also use SigmaGlide paint on the SSFs. 
SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV.  SigmaGlide is 
biocide-free, and its high-solids content (low-volatile organic content) and long service life 
contribute to low-solvent emissions.  However, algal and invertebrate species are still expected 
to recruit to and colonize hard surfaces associated with the PowerBuoys and mooring gear. 
 
5.3.7.1 Sampling Methods and Rationale 
 
To assess this expected change in the local community, OPT will deploy ceramic tiles and 
settlement plates, the latter of which are composed of materials the same as those used in the 
PowerBuoy array.  The ceramic tiles will be the controls for comparing the biofouling 
community associated with the PowerBuoys and attendant gear.  In addition, OPT will conduct 
SCUBA analysis of biofouling.  Limited visual survey data from maintenance dives and 
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equipment ROV surveys would complement these efforts, possibly providing information on 
recruitment rates and changing community structure of the biofouling community. 
 
Settlement Plates  
 
The biofouling assessment will be initiated following deployment of the 10-unit PowerBuoy 
array.  Each biofouling assessment “settlement unit” will consist of one of each of the following: 
 
■ Ceramic tile, dimensions 10.2 cm x 10.2 cm; 
■ Metal plate of material and antifouling treatment equivalent to that used in the fabrication 

of the PowerBuoy, dimensions 10.2 cm x 10.2 cm; and 
■ Mooring cable of type, diameter, and antifouling treatment equivalent to that used in the 

array, dimension 1-m length 
 
Three settlement units will be deployed at each of three depths, at approximately 3-m subsurface, 
mid-depth, and at the bottom, at three PowerBuoys (each PowerBuoy representing a replicate).  
One settlement unit will be removed from each of the three depths at years 1, 2, and 5, following 
deployment of the settlement units.  The settlement plates will be evaluated for biofouling 
growth, including invasive and non-native species. 
 
SCUBA Evaluation 
 
Qualified biologists using SCUBA will conduct a survey of biofouling on three PowerBuoys and 
their associated single mooring lines (mooring bridle, catenary line, and tendon line) to a depth 
of no more than 100 feet.  The PowerBuoys will be selected to represent spatial distribution 
among the 10 units.  The evaluation will occur on a calm day to minimize heaving of the 
PowerBuoy and mooring lines, and will occur before the first scheduled cleaning of the mooring 
lines following deployment of the array.  The biologists will identify, and estimate general 
abundance of biofouling species, invasive and non-native species, and observed finfish or other 
free-swimming marine life (see Section 5.3.6). 
 
Because of the considerable size of the PowerBuoy and length of the mooring lines, combined 
with the limitations of using SCUBA in deep water depths, the goal of the evaluation will be to 
perform a general qualitative overview of the biofouling community on the project components. 
 
ROV (Remotely-Operated Vehicle)  
 
Using an ROV as part of regular equipment maintenance surveys offers a similar opportunity to 
obtain valuable qualitative information on biofouling communities, and on substrate-associated 
fishes.  Video recordings during these surveys will be reviewed by a marine biologist to track 
seasonal and year-to-year changes in community structure. 
 
While OPT plans to annually clean the catenary lines and mooring bridle of accreted biofouling, 
the tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines 
will provide insight into how the biofouling community changes with time and a measure of the 
artificial reef potential of the mooring system.  This biofouling monitoring program will also 
provide insight into the effectiveness of the antifouling paint on the PowerBuoys. 
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The project will be located in water depths of 204 to 225 feet.  OPT anticipates that commercial 
divers or other suitable underwater inspection techniques will be used to perform inspections of 
the anchors annually for inspection, and perhaps more often if needed (e.g., following large 
storm events).  Pictures and/or videos of representative anchors and any associated shell mounds, 
if present, are planned to be taken.  Biologists will review these pictures and/or videos to 
evaluate the accreted biofouling as well as fish species associated with these habitats. 
 
5.3.7.2 Sampling Frequency  
 
One settlement unit will be removed from each of the three depths, at the three PowerBuoys, 
during years 1, 2, and 5 after deployment of the 10-PowerBuoy array.  Following deployment of 
the 10-unit PowerBuoy array, the biofouling visual assessments using SCUBA will be conducted 
during years 1, 2, and 5.  In the event that one of the PowerBuoys is removed for maintenance, 
an adjacent PowerBuoy will be evaluated.  ROV surveys will be performed every three to four 
months, weather permitting, for the first two years, and in year 5.  Underwater inspections will 
be otherwise conducted annually.  Video recordings will be evaluated for years 1, 2, and 5 after 
initial deployment.  This sampling strategy will allow OPT to track temporal changes in the 
biofouling community. 
 
5.3.7.3 Metrics and Analyses 
 
Metrics for settlement plates will include identifying and counting organisms to the lowest 
practical taxa.  Analyses will include community analyses such as cluster analysis and 
multidimensional scaling, and analysis of variance for temporal impact effects (see below).  
Multivariate analyses (e.g., non-metric multidimensional analysis) may be employed, 
particularly if the data are far from normally distributed.  Biologists will identify, and estimate 
general abundance of biofouling species. 
 
For the settlement plates, a quantitative assessment of temporal changes to the biofouling 
community at the mid-water and surface depths will be conducted using asymmetrical ANOVA 
to explore impact effects.  The choices of settlement unit configurations and materials are 
intended to offer a control-type material, known to lend itself well to a variety of biofouling 
organisms, as well as units mimicking the PowerBuoy array with its antifouling treatment.  
Findings of invasive and non-native species will be communicated to the Aquatics 
Implementation Committee in periodic updates (see Section 5.3.12). 
 
5.3.7.4 Constraints, Limitations, and Feasibility 
 
Although near-surface and mid-water controls are proposed for measuring biofouling, they may 
not be feasible because they would require some form of structure in order to be deployed; the 
deployment itself would be an artificial structure and would no longer constitute a control.  
Using settlement plates deployed at/near the bottom should provide a reasonable alternative for 
analyzing temporal impacts.  SCUBA and ROV surveys should provide additional information 
on biofouling organisms that may not be attracted to settlement plates, as well as fish species. 
 
5.3.8 Water Quality 
 
The project’s potential effect on water quality would be change in water quality associated with 
installation and operation of the array.  Any effects will likely be manifested relatively soon after 
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the project is built.  Any potential effects would result in water quality changes within the array 
relative to control sites outside the array. 
 
5.3.8.1 Sampling Methods and Rationale 
 
Vertical profiles of water quality in the water column will be taken within the array and at 
control sites.  Water quality parameters to be measured include temperature, pH, dissolved 
oxygen, chlorophyll-a, optical characteristics, and conductivity in-situ. 
 
Prior to and during deployment of a single PowerBuoy and the 10-unit array, OPT will measure 
near-bottom turbidity at a location near an anchor deployment and the subsea cable route. 
 
During planned inspection of the mooring system (every three to four months, weather 
permitting, for the first two years, and annually thereafter), OPT will monitor the seabed for 
accumulation of biofouling debris.  In the event that build up of biofouling debris is seen to 
occur, OPT will consult with the Aquatics Implementation Committee on the need to evaluate 
potential related water quality concerns (e.g., total organic carbon, biological oxygen demand). 
 
5.3.8.2 Sampling Frequency 
 
During consultation in October 2007 and following review of the proposed draft methods 
submitted October 4, 2007, DEQ stated, “Because data are available DEQ is not requesting the 
applicant to collect additional water quality data prior to submission of the 401 application.  
Currently, the applicant proposes to collect water quality data when sampling is conducted for 
the fisheries, invertebrates, and plankton study.  DEQ expects that water quality data will be 
collected following a QA/QC plan as described in EPA document “EPA requirements for quality 
assurance project plans EPA QA/R-5” available at the following site, 
http://www.epa.gov/quality/qs-docs/r5-final.pdf.”  OPT will conduct the water quality 
monitoring consistent with the guidelines referenced in the Environmental Protection Agency 
(EPA) document. 
 
During each day that sampling is conducted for the Fish and Invertebrates Study, at least one 
vertical profile will be taken at the project area (within and adjacent to the array) and at each of 
the control sites. 
 
5.3.8.3 Metrics and Analyses 
 
The water quality data will be collected and stored electronically during end-of-the-day 
downloads, to ensure proper data management and quality control.  The standard t-test is one 
analytical data treatment proposed. 
 
5.3.8.4 Constraints, Limitations, and Feasibility 
 
No constraints or limitations are identified currently. 
 
5.3.9 Benthic Infauna 
 
The potential effects of the project on benthic infaunal species are:  1) changes in habitat 
associated with introduced artificial structure; 2) changes to predatory species assemblages that 
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may decrease benthic infaunal species abundance in the project area; 3) benthic infaunal species 
attracted to the project; or 4) benthic infaunal species avoiding the project area.  These effects 
would manifest relatively soon after the project is built.  These potential effects could result in 
changes in the distribution and abundance of key species within the array, relative to control sites 
outside of the array.  The “footprint” of the array (anchors, etc.) is expected to be approximately 
30 acres (0.046-square-mile array), so the project impact is expected to be spatially small 
compared to nearby ocean dredge spoil sites, which are typically about 0.3 square miles (Marine 
Taxonomic Services, Ltd. 2008). 
 
5.3.9.1 Sampling Methods and Rationale 
 
As with the other studies, a BBACI design (Kingsford 1999) is proposed, to assess spatial and 
temporal differences in benthic infauna.  Samples will be taken using two types of grab sampler; 
one is a damped gravity corer designed by Oregon State University for coring sandy sediments 
and for collecting undisturbed cores that retain an intact surface sediment layer.  The other type 
of grab sampler is a 0.1-m2 Gray-O’Hara box core (to compare with nearby U.S. Army Corps of 
Engineers [USACE] dredge site evaluations, a Gray-O’Hara box core would be appropriate).  
The benthic samples will be sieved through a 0.5-mm sieve with the retained material placed into 
an appropriately sized plastic container and preserved with a 10 percent by volume buffered 
formalin solution.  These samples will be rewashed after 72 hours to remove the formalin 
solution and transferred to 70 percent alcohol.  The samples will be sorted under a dissecting 
microscope to remove all animals and animal parts from the detritus.  The removed material will 
be sorted into four groups (polychaetes, mollusks, crustaceans, and miscellaneous).  Each group 
will be identified to the lowest practical taxa and counted.  Wet-weight biomass will also be 
determined after combining lowest practical taxa into higher-order taxa.  Methods will be 
consistent with USACE’s benthic sampling for the Umpqua River Ocean Dredged Material 
Disposal Site.  For each sample, sediment will also be analyzed to determine percent organics 
and grain size.  Any evidence or indications of oxygen depletion will be noted, such as presence 
of organic material. 
 
No sampling is proposed along the transmission line at this time, as the footprint of the 
transmission line cable is expected to be small relative to the project footprint, with burial of the 
cable 3 to 6 feet resulting in temporary, short-term effects on benthic infauna. 
 
As indicated above in Section 5.3.8.1, during planned monitoring of the mooring system, OPT 
will monitor the seabed for accumulation of biofouling debris.  In the event that buildup of 
biofouling debris is seen to occur, OPT will consult with the Aquatics Implementation 
Committee on the need to evaluate potential related water quality concerns (e.g., total organic 
carbon, biological oxygen demand). 
 
5.3.9.2 Sampling Frequency  
 
Benthic infauna will be sampled at the project area and at two control sites.  Sampling will be 
performed initially at least once before the PowerBuoy array is installed, and then three times 
(years 1, 2 and 3) after installation in June and September.  Within the PowerBuoy array area 
(0.25 square miles, 800 meters by 800 meters), three samples at each site (five replicates per 
sample) will be taken, to determine within-station variability; five replicates should be sufficient 
because grain size analysis indicates homogenous conditions at the array site, with fine sands 
ranging from 170 to 190 microns (Sea Engineering 2007).  In addition, the footprint of the 
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PowerBuoy array is relatively small (approximately 30 acres).  At control sites, three samples 
will be taken (five replicates per sample) to evaluate between-station variability.  The control 
sites will be chosen for their comparable environmental characteristics to that of the PowerBuoy 
array site.  The sample locations within each site will be positioned randomly.  The Marine 
Geophysical Survey that was conducted during the week of September 17, 2007 documented that 
the seafloor of the PowerBuoy array and cable areas is homogenous, consisting of sand; three 
samples taken in the array area should therefore provide adequate coverage (Sea Engineering, 
Inc. 2007).  OPT proposes using data from the Umpqua River Ocean Material Disposal Site 
sampling as one of the control sites. 
 
5.3.9.3 Metrics and Analyses 
 
Metrics will include density, diversity, species richness, and equitability.  Analysis will include 
standard statistical analysis (e.g., analysis of variance) and community and multivariate analyses, 
such as cluster analysis and multidimensional scaling (Clarke and Ainsworth 1993; Ter Braak 
1986). 
 
5.3.9.4 Constraints, Limitations, and Feasibility 
 
Use of the Umpqua River Ocean Material Disposal Site sampling data (from the control site, not 
the dredge spoils disposal site) will depend on comparable environmental characteristics.  The 
same sampling methods are proposed.  Sampling and statistical methodologies may be amended 
to allow inclusion of comparable data from the dredge spoil site(s). 
 
5.3.10 Larval Fish, Invertebrates, and Key Forage Plankton 
 
The project’s potential effects on larval fish and invertebrate plankton species are:  1) habitat 
changes associated with introduced artificial structure; 2) project-associated changes to the 
predatory species assemblages that may decrease planktonic larval fish and invertebrate 
abundance in the project area; 3) planktonic larval fish and invertebrates attracted to the project; 
or 4) planktonic larval fish and invertebrates avoiding the project area.  Due to the broad spatial 
and temporal distribution of these life stages, and their comparatively poor swimming 
capabilities, project effects associated with behaviors such as attraction or avoidance are unlikely 
(Neira 2005).  However, studies off the Gulf Coast addressing larval fish assemblages at offshore 
petroleum platforms indicated that postflexion larvae, which have better swimming capabilities 
than preflexion larvae, may indeed be attracted to structure, especially those species that are 
substrate-limited (Lundquist et al. 2005).  The effects of petroleum platforms on larval fish 
populations may be positive due to increased food sources associated with the biofouling 
community, or effects could be negative if larval fish are eaten by predators. 
 
5.3.10.1 Sampling Methods and Rationale 
 
Given the spatial and temporal variability in distribution and the poor swimming capabilities of 
small larval fish, fish eggs and zooplankton, the effort to evaluate project effects would need to 
be substantial and would require using multiple gear types (Hernandez and Shaw 2003; 
Lindquist et al. 2005).  Therefore, project effects on small larval fish and invertebrates are not 
proposed to be evaluated, with larger larval and juvenile fish and larger forage invertebrates to be 
evaluated as described above (see Section 5.3.6). 
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5.3.10.2 Sampling Frequency 
 
Larval fish and invertebrates are not proposed to be evaluated. 
 
5.3.10.3 Metrics and Analyses 
 
Larval fish and invertebrates are not proposed to be evaluated. 
 
5.3.10.4 Constraints, Limitations, and Feasibility 
 
Larval fish and invertebrates could be sampled using towed plankton nets; however, towing nets 
in the array is not feasible.  Vertical plankton tows could be conducted within the array but given 
the variability and patchiness of ichthyoplankton and pelagic invertebrates coupled with the 
small areal extent of the project site, this method is unlikely to provide the statistical power to 
detect differences between the project and control sites.  Push nets (bow-mounted plankton nets) 
could be used to evaluate ichthyoplankton and zooplankton in surface waters within the array, 
but would be selective for life stages and species at the surface (neuston).  Light traps have been 
used off the Oregon coast to collect primarily larval sardines, anchovy, black and copper 
rockfish, and Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture 
larger stages of larval fish than traditional ichthyplankton net sampling, but light traps are 
selective for species attracted to light, have relatively poor capture efficiency (Miller and Shanks 
2004, 2005), and are susceptible to changes in ambient light conditions (Lindquist et al. 2005).  
Pump sampling is another means for evaluating pelagic species such as zooplankton and small 
larval and egg stages of fish that are not very mobile; pump sampling could be conducted at 
various depths in the array but larger, more mobile stages of larval fish and zooplankton would 
not be effectively sampled. 
 
5.3.11 Control Sites 
 
The numbers and approximate locations of the control sites for the proposed studies are 
summarized (Table 3). 
 

TABLE 3 
CONTROL SITES FOR PROPOSED STUDIES 

Monitoring 
Method 

Study Plan Section 
Number of 

Control Sites 
Proposed Control Site Location(s)* 

Hook and Line 
(predator and gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 kilometers of array, but 
outside of the project influence.  One site will 
be north and one site will be south of the 
project area, and likely some of the same 
control sites can be used for the relative 
abundance experiment.  Control sites would 
be located within the same “area of influence” 
of the project site relative to the Umpqua 
River with comparable water quality 
characteristics (turbidity, salinity, 
temperature). 
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Monitoring 
Method 

Study Plan Section 
Number of 

Control Sites 
Proposed Control Site Location(s)* 

Multi-mesh 
gillnet (relative 
abundance, gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 kilometers of array, but 
outside of the project influence.  One site will 
be north and one site will be south of the 
project area, and likely some of the same 
control sites as hook and line predator 
surveys. 

Trapping Dungeness crab 5.3.3 3 Control sites would be located within 20 
kilometers of the array.  One control site will 
be located approximately equidistant between 
the mouth of the Umpqua River and Coos 
Bay**.  The other two control sites will be 
located closer to the project area but outside 
of project influence, to the north and south of 
the project area. 

Trawling Flatfish and epibenthic 
invertebrates 5.3.5 

2 Control sites would be located within 20 
kilometers of the array. One control site will 
be located approximately equidistant between 
the mouth of the Umpqua River and Coos 
Bay.  The other site will be located closer to 
the project area but outside of the project 
influence. 

Grab samples Benthic infauna 5.3.9 2 Control sites would be located within 5 
kilometers of the array. One control site will 
be located at USACE control site (clean site) 
to provide additional years of data for 
comparison purposes (from past work done at 
the site). 

* All proposed control sites to be comparable to project area with respect to depth, substrate and exposure. 
** It is approximately 36 kilometers from the mouth of Coos Bay to the mouth of the Umpqua River and within 

the same littoral cell [http://hmsc.oregonstate.edu/waveenergy/WaveEnergyEffectsBriefingPaper.pdf]. 
 
As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, the exact 
location of the control sites will be determined in the field and then a description of the selected 
control sites, including location and site characteristics (e.g., depth, substrate), will be reported to 
the Aquatics Implementation Committee for their confirmation. 
 
5.3.12 Reporting 
 
Progress will be communicated to the Aquatics Implementation Committee in periodic updates 
and annual reports.  Final results will be provided as reports become final and included in annual 
reports.  It is anticipated that there would be an annual meeting of the Aquatics Implementation 
Committee to review and discuss the information to date. 
 
5.3.13 Summary 
 
The studies described above were categorized by species or species groupings with specific 
objectives.  Several study objectives are addressed using the same methods, but at different times 
of year or different frequencies (Table 4). 
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TABLE 4 
SUMMARY OF MONITORING METHODS AND FREQUENCIES 

Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Years 

Hook and Line 

Salmonids     X X X  X    Before installation and years 1, 2, and 3 after 
installation 

Rockfish   X  X  X    X  Before installation and years 1, 2, and 3 after 
installation 

Pelagic fish 
and 
invertebrates 

  X  X  X    X  Before installation and years 1, 2, and 3 after 
installation 

Multimesh 
gillnet 

Salmonids, 
rockfish, 
pelagics 

    X  X      Before installation and years 1, 2, and 3 after  
installation 

Trapping Dungeness 
crab 

      X    X  Before installation and years 1, 2, and 3 after 
installation 

Acoustic 
telemetry 

Sturgeon X X X X X X X X X X X X Years 1, 2, and 3 after installation 

Trawling Flatfish and 
epibenthic 
invertebrates 

  X  X    X    Before installation and years 1, 2, and 3 after 
installation 

Settlement 
plates 

Biofouling             One settlement unit will be removed from 
each of the three depths, at the three 
PowerBuoys, during years 1, 2, and 5 after 
deployment of the 10-PowerBuoy 

Grab samples Benthic 
infauna 

     X   X    Before installation and years 1, 2, and 3 after 
installation 

SCUBA/ROV 

Pelagic Fish 
and 
invertebrates 

       X     Years 1, 2, and 5 after installation 

Biofouling        X     Years 1, 2, and 5 after installation 
Fish and 
invertebrates - 
O&M video 
footage 

   X*   X*   X*   Video footage of project components will be 
taken approximately every 3-4 months in  the 
first two years and in year 5.  Underwater 
inspections will be performed annually 
thereafter.  All video footage from years 1, 2 
and 5 will be evaluated by a marine biologist.
* The O&M schedule timing has not yet been 
developed, so actual timing of video footage 
may vary from what is shown and will be 
weather dependent. 

Water quality Water quality   X  X X X X X  X  During fish and invertebrate monitoring 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 6 - Impacts to Offshore Avians 

December 15, 2009 
 
1.0 Description of Issue 
 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), to 
be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, 
Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area 
within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 
400 meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys.  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2010, which will not be grid connected. 
 
Because of the size (29.5 feet above the water’s surface) and the presence of lighting at the top of 
these PowerBuoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish and 
Wildlife are concerned about possible collision-caused fatalities of threatened/endangered 
species (e.g., Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed 
wave park.  The listed species in the project area are protected under the U.S. Endangered 
Species Act (16 USC 1531), and, although the other migratory species are not in danger of 
extinction, they are protected under the U.S. Migratory Bird Treaty Act (16 USC 703). 
 
WEC, such as PowerBuoys, are a new technology, and there is little experience with wave 
energy projects along the Pacific coast.  Information on both the probability of birds colliding 
with wave energy structures and the numbers and species of birds present in the proposed 
development area is incomplete.  As a result, OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 
2.0 Relevant Existing Information 
 
The coastal province of Douglas County offers an expansive coastline and open-marine near 
shore foraging area for resident and migrant seabirds throughout the year.  The outer coast is 
predominately sandy beaches and dunes.  There are dense patches of upland salal, evergreen 
huckleberry, rhododendron, and other shrubs.  Other outcrops of Douglas fir, lodgepole pine and, 
to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998).  During summer, a 
variety of seabirds are known to fly along the outer coast in search of food (Table 1 and 
Figure 1).  Double-crested cormorants (Phalacrocorax auritus) and marbled murrelets 
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(Brachyramphus marmoratus) are the only seabirds known to nest in Douglas County; however, 
several other species breed along shorelines and offshore islands of adjacent counties and may 
forage in the vicinity of the project site. These species include Leach’s storm-petrels 
(Oceanodroma leucorhoa), Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax 
pelagicus) cormorants, common murres (Uria aalge), pigeon guillemots (Cepphus columba), 
western gulls (Larus occidentalis), tufted puffins (Fratercula cirrhata), and rhinoceros auklets 
(Cerorhinca monocerata) (Contreras 1998).  During non-breeding seasons, large numbers of 
other species; especially loons (Gavia spp.), sooty shearwaters (Puffinus griseus), and scoters 
(Melanitta spp.); also migrate through and/or overwinter in the area. 
 

TABLE 1 
SEABIRDS IDENTIFIED IN THE PROJECT VICINITY DURING THE 1989 OREGON 

AND WASHINGTON MARINE MAMMAL AND SEABIRD SURVEY 

Common Name Scientific Name 
August 7, 

1989 
August 9, 

1989 
August 10, 

1989 
August 11, 

1989 
Bird 

Count 
Albatross Phoebastria Spp.  1 1  2 
Brandt's Cormorant Phalacrocoraxs 

penicillatus 
 1   1 

California Gull Larus californicus 12 29 39 3 83 
Cassin's Auklet Ptychoramphus aleuticus  12 12  24 
Common Murre Uria aalge 6 35 19  60 
Common Tern Sterna hirundo  1   1 
Fork-tailed Storm-
Petrel 

Oceanodroma furcata 24 3 2  29 

Glaucous-winged 
Gull 

Larus glaucescens   1  1 

Northern Fulmar Fulmarus glacialis 1 45 8  54 
Pomarine Jaeger Stercorarius pomarinus  3 4  7 
Red Phalarope Phalaropus fulicarius  1 3 8  12 
Red-necked 
Phalarope 

Phalaropus lobatus  4 34  38 

Ring-billed Gull Larus delawarensis    1  1 
Sooty Shearwater Puffinus griseus 16 377 45 19 457 
Tufted Puffin Fratercula cirrhata   1   1 
Western Gull Larus occidentalis 6 21 30 6 63 
 Daily Survey Count 66 536 204 28 834 
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FIGURE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY* 

 
*Surveys occurred along transects. 
Source:  Bruggeman et al. 1992. 

 



 

 Appendix C - 110 Issue No. 6 - Impacts to Offshore Avians 

Existing data on abundance of birds in the project area is scant, with the only documented 
information being from irregular, incidental bird observations during other research activities and 
a bird distribution study conducted almost two decades ago.  Boat-based surveys of seabirds, 
conducted during the month of August of 1989 for the Oregon and Washington Marine Mammal 
and Seabird Survey, included coverage of offshore areas in the vicinity of the project area 
(Bruggeman et al. 1992).  Surveyors searched in transects along the coastline and logged species 
sightings over the course of the survey.  During the four days of transect surveys that occurred in 
the project vicinity, a total of 834 birds was identified, composing 16 total species.  These 
seabirds are summarized in Table 1 and plotted spatially in Figure 1.  Seasonal patterns of 
abundance of seabird species in Douglas County have not been described; however, Contreras 
(1998) summarized the seasonal abundance of species, including those documented within the 
1989 survey, for neighboring Coos County.  Table 2 summarizes findings from this work for 
notable species recorded near the project area. 
 
Threatened and Endangered Species 
 
Federally listed threatened or endangered bird species that may occur in the project vicinity are 
marbled murrelet (Brachyramphus marmoratus), brown pelican (Pelecanus occidentalis 
californicus), and short-tailed albatross (Phoebastria albatrus).  Habitat for western snowy 
plovers (Charadrius alexandrinus nivosus) and northern spotted owls (Strix occidentalis 
caurina) exists within a few miles of proposed transmission corridors onshore, but these species 
do not occur in the wave park itself. 
 
Marbled Murrelet 
 
The marbled murrelet is a small seabird distributed along the Pacific coast from Alaska to central 
California (Nelson et al. 2006).  The majority of the population resides in British Columbia and 
Alaska but low numbers of these seabirds are found in Washington, Oregon, and California 
(Huff et al. 2006; Piatt et al. 2006).  The marbled murrelet nests in inland areas of old-growth 
forests as far as 50 miles inland from the coast.  Ripple et al. (2003) found nesting sites in 
Douglas County extended miles inland beyond the Umpqua River (see Figure 2 for critical 
habitat).  Further, Cooper and Augenfeld (2001) used radar to survey murrelets at 14 inland sites 
(each site was a ~1.5-kilometers-radius circle) in the Elliot State Forest, located southeast of 
Reedsport, and observed 2 to 56 murrelet targets per morning headed into nesting areas from the 
ocean.  Murrelets spend most of their time in near-shore marine waters, foraging, loafing, 
molting, preening, and exhibiting courtship behavior (McShane et al. 2007).  In the southern 
portion of their range, they generally remain near nesting areas throughout the year (McShane et 
al. 2007). 
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TABLE 2 
EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE 

COAST OF COOS COUNTY, OREGON 

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Albatross

Ancient Murrelet

Black-legged kittiwake

Bonaparte's Gull

Brandt's Cormorant

Brant

Brown Pelican

California Gull

Cassin's Auklet

Common Loon

Common Murre

Common Tern

Fork-tailed Storm-Petrel

Glaucous-winged Gull

Herring Gull

Marbled Murrelet

Mew Gull

Northern Fulmar

Pacific Loon

Pomarine Jaeger

Red Phalarope

Red-legged kittiwake

Red-necked Phalarope

Red-throated Loon

Ring-billed Gull

Scoters

Short-tailed Shearwater

Snowy Plover

Sooty Shearwater

Thayer's Gull

Tufted Puffin

Legend:    Absent or extremely rare

  Rare

  Common

  Abundant  
Table adapted from Contreras 1998; Pers. comm. Jon Plissner, ABR, March 11, 2008. 
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FIGURE 2 
CRITICAL AVIAN HABITAT 

 
Data obtained from USFWS 2005b, 2007b, 2007c. 
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Marbled murrelets forage in near-shore marine areas, primarily within 1 to 2 kilometers from 
shore (USFWS 1997).  Strong (1995) found that murrelet sightings off the Oregon coast declined 
after a distance of a little over one-half mile offshore (Table 3).  Marbled murrelets feed on small 
fish such as surf smelt and sandlance, as well as invertebrates (USFWS 1997).  Diving depth 
appears to vary and may depend on where the prey species is located (McShane et al. 2007).  
Although murrelets are likely capable of dives up to 47 meters deep (Mathews and Burger 1998), 
captures in gill net sets have recorded a maximal depth of 27 m, and most were caught between 3 
and 5 meters of the surface (Carter and Erickson 1992).  While foraging is an important 
contributor to sustaining murrelet populations, no distinct foraging zones have been identified.  
Researchers at Sea Engineering, Inc. (SEI) found that these seabirds would forage near-shore 
during the day and move several kilometers offshore at night (SEI 2007). 
 

TABLE 3 
NUMBER OF MARBLED MURRELET BIRDS PER MILE SURVEYED BY DISTANCE 

FROM SHORE NEAR NEWPORT IN 1992 

Date Time 
Distance Offshore 

<.3 mi 3 - .6 mi .6 - .9 mi .9 - 1.2 mi >1.2 mi 
# of birds per mile, transects lateral to shoreline 

15-Jun 1130-1230 22.2 14.7 0.0 n/a n/a 
28-Jun 0840-1000 12.9 12.0 1.9 n/a n/a 
28-Jun 1200-1240 7.1 8.4 0.0 n/a n/a 
12-Jun 0710-1040 33.8 12.1 3.4 1. n/a 
16-Jul 0730-0800 11.9 1.3 0.0 n/a n/a 
1-Aug 1020-1150 14.4 20.2 6.8 5.4 1.7 
7-Aug 0900-1050 3.3 2.9 0.0 n/a n/a 

10-Aug 0900-1050 13.5 13.7 3.0 1.3 0.0 
Average  12.3 10.3 1.9 2.5 0.8 

Table adapted from Strong (1995). 
 
Strong (2003) reported declines in numbers of marbled murrelets in Oregon in the 1990s, but 
there is currently insufficient data to evaluate more recent population trends in the Washington, 
Oregon, and California population (McShane et al. 2007; Miller et al. 2006).  Notably, 
researchers have cited the challenge of counting and estimating murrelets as the cause for the 
variability with their counts (Miller et al. 2006; Piatt et al. 2007).  In addition, differences in 
census methodologies have impeded comparisons of survey results (Miller et al. 2006). 
Murrelets do not forage or nest in large groups but instead are spread along the coast and within 
old growth tree stands, thereby making counting difficult.  Regardless, statistically significant 
declines have been identified in British Columbia (Piatt et al. 2007) and are suspected to occur 
throughout its west coast range (McShane et al. 2007).  Huff et al. (2006) estimated the current 
Washington, Oregon, and California population as consisting of 22,000 birds.  Of these, an 
estimated 5,100 were between along the Oregon coast (Miller et al. 2006), with a density of 
14.08 ± 2.49 murrelets/mile2 in Conservation Zone 3, Stratum 2 (i.e., the area that the proposed 
wave park is located within).  Based upon surveys conducted along the Oregon coast in 1992 and 
1993 (Strong et al.1995), marbled murrelets were abundant in central Oregon from Newport to 
Coos Bay but variable in numbers south of Coos Bay.  As seen in Table 3, the highest density of 
birds occurs in a narrow band close to shore, with a dramatic decrease at greater than 0.6 miles 
from the shore. 
 
Data on marbled murrelet population densities in Oregon outside the breeding season are very 
limited.  Following the grounding of the New Carissa and subsequent oil spill near Coos Bay in 
early February 1999, a series of boat-based transect surveys of murrelets and other seabirds were 
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conducted on February 14 and 15, up to 25 kilometers south and 80 kilometers north of the 
wreck (Strong 2000).  Transect lines were run parallel to the coast at distances from 500 to 
2,000 meters from the shore.  The mean density of marbled murrelets during these surveys 
(0.48 birds/km2) was 0.3 to 3 percent of densities observed during breeding season surveys 
(Strong 2000).  The low densities observed, however, may have resulted from effects of the oil 
spill and may not reflect typical winter densities in the area. 
 
Historically, population declines of marbled murrelet populations have been attributed to loss 
and degradation of nesting habitat.  Adult mortalities related to gill netting activities have been 
severe as well in some areas, although it is not known to have occurred in Oregon (USFWS 
1997).  Continuing threats to recovery primarily include disturbance to nesting areas which affect 
nesting success, nest predation, and the decline in nesting habitat (old growth forest stands).  
Additional threats include commercial and recreational fishing; ocean pollution, oil spills, 
changes in forage species distribution and abundance, and ocean conditions (USFWS 1997; 
McShane et al. 2007; SEI 2007).  Although collisions with transmission lines and vehicles have 
been reported for the species, no cases of murrelets colliding with structures at-sea have been 
documented (McShane et al. 2007). 
 
Brown Pelican 
 
The brown pelican is a large seabird that nests in southern U.S. and Mexico coastal regions along 
small islands and estuaries.  Pacific populations of the brown pelican nest in colonies in southern 
California and Baja California but regularly range northward post-breeding as far as British 
Columbia. Numbers along the Oregon coast peak from late summer through the fall, although 
some individuals may be present throughout the year (Nehls 2003a).  In Oregon and 
Washington, they are found at greatest concentrations in large estuaries (USFWS 2007a).  
During an on-site investigation in July 2007, a Devine Tarbell & Associates, Inc. (DTA) scientist 
observed brown pelicans flying over the project area. 
 
Pelicans generally feed in coastal and estuarine waters with birds seldom venturing more than 
20 miles out to sea (Shields 2002); however, migrations up to 40 miles have been seen when 
good fishing conditions are present (USFWS 2007a).  They feed on various species of fish such 
as sardines, mackerels and anchovies, typically diving headfirst from heights up to 20 meters but 
only catching prey within 1 to 2 meters of the ocean surface (Shields 2002). 
 
The status of the brown pelican has greatly improved in recent years.  The primary factor in the 
species decline was the use of DDT, a harmful pesticide that reduced eggshell thickness.  
Additional factors included reduced prey abundance and disturbance to nesting areas.  
Subsequent banning of DDT and additional conservation measures to protect key nesting areas 
has resulted in population growth throughout the range of the species.  Based on the latest status 
review conducted in 2006, the California brown pelican total population is currently estimated at 
142,400 breeding birds (USFWS 2008).  In February 2008, the USFWS concluded that the 
brown pelican has recovered and formally proposed de-listing the species (USFWS 2008). 
 
Short-tailed Albatross 
 
Thought to be extinct in the mid-20th century, short-tailed albatross numbers are currently 
estimated to be less than 2,000 birds (USFWS 2005c).  The species’ breeding grounds are 
limited to Torishima Island, south of Japan, and the Senkaku Islands, northeast of Taiwan; 
although in recent years, non-breeding individuals and pairs have been observed during breeding 
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seasons further south on Minami-Kojima Island in the Ryukyu chain as well as on Midway 
Island (USFWS 2005c).  Birds spend most of their lives over the northern Pacific Ocean and the 
Bering Sea.  Short-tailed albatrosses typically occur 20 to 30 miles or more offshore (Pers. 
comm. Thompson, in NOAA 2001), and there are fewer than 10 reported observations of the 
species off the Oregon coast, with none closer than 20 miles offshore (Nehls 2003b). 
 
3.0 Project Effects 
 
The height of the PowerBuoys above-water structure is necessary to accommodate the float’s 
stroke length required to capture the energy from the wave oscillation. The USFWS has noted 
that migratory and resident seabirds are habituated to flying through unobstructed habitats, when 
away from nesting and roost areas.  Because the OPT PowerBuoys rise 29.5 feet above the water 
surface, stakeholders have raised concerns the project may result in bird injury or mortality via 
collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts, 
USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional 
Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978; 
Wiese et al. 2001; USFWS 2005a). 
 
The Aquatic Species Subgroup identified the need to assess whether project lighting will cause 
seabirds to collide with the PowerBuoys.  To address U.S. Coast Guard (USCG) regulations, 
which include NVICO2-07 and to aid navigation, OPT will light the PowerBuoy array at night.  
As requested by the USFWS, the lights will be shielded, to direct light only towards approaching 
watercraft, and not directly upwards.  As requested by the USFWS, the flash intensity has been 
selected to meet the minimum USCG requirement for navigational safety. 
 
OPT will light the eight perimeter PowerBuoys in the array with Carmanah 702-GPS as 
described in the table below.  The inside two PowerBuoys will also have a flashing light of less 
intensity, as requested by the USCG. 
 
The lighting flash pattern will be developed in consultation with stakeholders and the light 
manufacturer.  The final flash pattern will aid in depth perception, visibility in a variety of sea 
states, and the ability to distinguish individual PowerBuoys.  With respect to concerns regarding 
attraction of seabirds to the lit PowerBuoys,  USFWS recommends a brief flash, then at least 
4 seconds off, for each individual light, and OPT will adhere to this request.  OPT anticipates 
that the light flash duration (time on) will be between 1/4 and 1/2 second. 
 
The Carmanah (www.solarmarinelights.com) Model 702-GPS is a fully-integrated, solar LED 
three-nautical-mile (3.4 miles) marine light with Global Positioning Satellite (GPS) 
synchronization.  The integrated GPS receiver will allow the lights to synchronize flash pattern 
timing. 
 
The following are the typical specifications of the Carmanah 702-GPS. 
 
■ Lens Color .................................................................................................................... Yellow 
■ Effective Intensity ................................................................................................. 18 Candela 
■ Nominal Night Range .................................................................................. 3.2 nautical miles 
■ Horizontal Output ................................................................................................. 360 degrees 
■ Minimum Autonomy ................................................................................................ 300 hours 
■ On/Off Level .......................................................................................................... 70/100 lux 
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■ Illumination Technology ........................................................................................... 24 LEDs 
■ Synchronization Technology ......................................................... Global Positioning System 
 

4.0 Need for Additional Information 
 
Listed bird species are protected under the U.S. Endangered Species Act (16 USC 1531), and, 
although the other migratory species in the project area are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703).  Hence, there is a need to 
estimate possible levels of collisions and potential fatality of members of the bird community 
found in the location of the project. 
 
Collision-related mortality of seabirds has been well documented, particularly in relation to 
larger lighted structures (reviewed in Rich and Longcore 2006) and more recently at offshore 
wind farms (Drewitt and Langston 2006).  Currently, however, no data are available to address 
directly the risks incurred by seabirds at wave parks.  Furthermore, few avian data from the area 
of the proposed wave park are available to help assess the potential effects of this project on 
birds that reside in or traverse through the area.  Exceptions include some limited boat-survey 
data collected as part of regional monitoring activities for marbled murrelets and aerial- and 
boat-survey data conducted as part of the response to the New Carissa oil spill. In addition, 
general information on seasonal patterns in bird species composition in Oregon coastal waters is 
available from records of intensive, though anecdotal, observational data (“seawatches” and 
pelagic birding trips) provided by local birders.  Currently, all known data are being compiled to 
help with a preconstruction assessment of general avian collision risk at the proposed wave park. 
 
Information necessary for accurate predictions of the risk of collision between birds and WEC 
include:  (1) the abundance of avian species within and near the proposed wave park throughout 
the year; (2) flight characteristics (altitude, temporal patterns, etc.) of individuals within the 
proposed development area; and (3) direct or indirect determination of birds’ abilities to detect 
and avoid potential collisions with PowerBuoys under various environmental conditions.  These 
data then can be used as inputs for models that predict numbers of birds that will collide with 
PowerBuoys at the site.  Because no comprehensive data are available for birds at the proposed 
development area, either assumptions must be made about appropriate input values or data 
should be collected to provide these values. 
 
5.0 Study Plan 
 
5.1 Introduction and Overview 
 
The Offshore Avian Use Study will consist of a series of studies to collect the field data 
necessary to assess the collision-related effects of this proposed wave park on birds and will 
follow an adaptive course of action as indicated in Figure 3.  The Offshore Avian Use Study will 
consist of the following components:  (1) studies of avian presence to collect information on use 
of the wave park by the bird community as a whole; (2) risk-assessment modeling to estimate the 
annual fatality of seabirds at the proposed wave park; and (3) studies of behavioral-
avoidance/collision rates to collect information on avian avoidance behavior and fatality at the 
wave park.  At several points during the process, results of studies will be reviewed by the 
Aquatics Resources and Water Quality Committee, which will then determine if collision risk is 
sufficiently low that additional studies are unwarranted, or if there is need to continue with 
additional monitoring studies and/or alternative mitigation measures. 
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The data collection for the avian presence portion of the study (Figure 3, blue) will focus on 
ship-based survey data, supplemented by radar studies that provide information on nocturnal bird 
activity.  The key data to be collected for this study will include seasonal information on 
movement rates through the wave park (birds/km/h), bird species-composition, distance offshore, 
flock sizes (number of birds/flock), flight altitudes (in meters above sea level [asl]), and flight 
directions.  These data will provide input values for the risk-assessment modeling study (Figure 
3, yellow), for which existing models for estimating seabird fatalities at wind farms and other 
tower structures will be adapted for application to the OPT wave park.  Because the probability 
of birds avoiding collisions with WEC is unknown, a range of fatality estimates will be provided, 
representing minimal and maximal avoidance rates.  If the maximal estimated fatality rate is 
deemed to be sufficiently high (by the Aquatics Resources and Water Quality Committee), we 
will initiate a behavioral-avoidance/fatality study to determine collision and/or avoidance rates of 
birds during initial deployment of the PowerBuoys (Figure 3, green Option 1b), in order to assess 
more precise estimates of risk and impact.  The observed avoidance rates would then be applied 
to the models to derive precise fatality estimates for all species.  If warranted, by the Aquatics 
Resources and Water Quality Committee, additional fatality studies will be undertaken to 
confirm predictions of low rates of collisions/fatalities following deployment (Figure 3, green 
Option 2b).  Alternatively, high fatality estimates may trigger additional measures to mitigate or 
reduce fatality rates (Figure 3, gray Option 2c). 
 
5.2 Avian Presence Study 
 
5.2.1  Boat-Based Sampling 
 
Monthly boat-based seabird surveys will be conducted in and around the proposed project area 
prior to deployment of PowerBuoys to increase our understanding of the at-sea distribution, 
seasonal occurrence, and behavior of species throughout the annual cycle.  The at-sea sampling 
also will enable us to collect high-resolution data on the distribution and abundance of marbled 
murrelets in this area, so that the risk-assessment modeling discussed below (Section 5.3) can be 
improved. 
 
The boat-based surveys will use standardized strip-transect sampling for birds at sea (Gould and 
Forsell 1989) and will be conducted during two 2- to 3-day periods of sampling/month for one 
year.  Surveys would be conducted systematically along a series of 7.5-kilometers-long east-west 
transect lines, extending westward from near-shore (~350 meters from shore), and spaced 
1.2 kilometers apart.  The overall sampling area would include the proposed project area, as well 
as areas up to 8 kilometers to the south and north.  During each survey, a standardized north-
south trackline through the proposed project area will be sampled to obtain additional 
information (especially for marbled murrelets). In addition, sea conditions permitting, site-
specific data on flux rates (flights), and flight altitudes will be collected each day during a one-
hour fixed-point survey within the 800-by-800-meters project area.  It is expected that each 
complete run of the transect routes would require 2+ days of effort.  Conducting the surveys 
twice each month, approximately two weeks apart, allows for measurement of within-month 
variation in numbers of individuals moving through the study area. 
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FIGURE 3 
ADAPTIVE MANAGEMENT PLAN FOR OFFSHORE AVIAN USE STUDY AT THE PROPOSED REEDSPORT OPT 

WAVE PARK NEAR REEDSPORT, OREGON 
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During these boat-based surveys, data will be recorded on species (or lowest possible taxon), 
flock size, behavior, distance from transect line, flight direction, and flight altitude whenever 
possible.  During survey efforts, boat speed will be maintained at ~10 knots to maximize 
probability of detecting many species of diving birds (Miller et al. 2007).  Observers will record 
data on all birds observed ≤300 meters horizontal distance from the observer and within an arc 
from directly in front of the bow 90° to the side.  Two observers will be used to generate the best 
possible estimates of densities (Spear et al. 2004), with one individual conducting observation on 
each side of the vessel.  The “snapshot method” will be used to compensate for biases introduced 
by flying birds (Tasker et al. 1984).  Locations of transects will be recorded at a scale small 
enough that the data can be stratified geographically (i.e., within the wave park vs. outside of it, 
and by bins of distance from shore).  Counts of birds will be converted to density estimates based 
on the area sampled during each transect. 
 
The sampling protocol for boat-based portion of the avian presence study provides sufficient 
sample sizes to achieve our objective of obtaining avian presence data for the project area.  There 
will be multiple survey efforts within each season and within each month to obtain some 
measures of variance.  We will not be able to assess effects of yearly variation in numbers, but 
with multi-year cycles of seabird abundance among several species, accounting for such 
variation for all birds present would require effort outside the scope of this study. 
 
5.2.2 Radar Sampling 
 
A shore-based surveillance radar system will be used to obtain data on relative numbers of 
seabirds active during diurnal and nocturnal hours, which then can be applied to the pre-
installation boat-based survey results in order to estimate numbers of birds present in the 
proposed development area at night.  A mobile radar lab is anticipated to consist of an X-band 
marine radar, transmitting at 9,410 MHz with peak power output of 12 kW (Cooper et al. 1991).  
Sampling will include four hours of diurnal sampling and four nocturnal hours. Sampling efforts 
will be spread throughout the year to account for seasonal differences in daily activity patterns 
and will occur the year after the boat-based sampling (Section 5.2.1). 
 
Radar sampling will be used to measure the movement rates (targets/km/h), flight directions, and 
flight behaviors of radar targets through the area.  A “screen-shift” function on the radar will be 
used to enable us to sample to ~2.5 to 2.7 kilometers offshore (depending on where the system 
can be set up and how far low-flying birds can be detected); OPT can then quantify movement 
rates in 500-m-wide distance zones.  Because OPT will not be able to measure movement rates 
through the wave park itself, movement rates from zones just inshore of it will be used, assuming 
that movement rates and relative numbers in the development area and just inshore will be 
comparable. 
 
5.2.3 Avian Presence Study Metrics and Analyses 
 
Survey Results 
 
Data from boat-based survey efforts will be used to calculate species-specific density estimates 
for the general area of the proposed wave park as well as movement rates for birds flying within 
the project boundary at altitudes where they could potentially encounter PowerBuoys.  Densities 
will be calculated using both fixed-width transect strips (50 meters wide for marbled murrelets 
and smaller species; up to 300 meters wide for larger species) and by applying observed 
distances from the transect line to program DISTANCE (Thomas et al. 2006).  These two 
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estimators will allow flexibility in comparing results to other studies that use either of the two 
methods for determining densities.  Density estimates will be generated for all species observed 
for each month and across seasons.  Mean densities will be determined in relation to distance 
from shore; using categories of nearshore (≤1.5 kilometers from shore, corresponding with 
Strong’s [2003] designation as well as the maximal marine radar sampling distance), offshore 
(1.5 to 5.0 kilometers from shore, corresponding with Strong’s [2003] designation and 
encompassing the zone of the proposed wave park), and far offshore (5.0 to 7.5 kilometers from 
shore, beyond the seaward boundary of the PowerBuoy array).  Relative densities of birds 
observed nearshore and offshore from the boat-based sampling will be applied to results of radar 
sampling to estimate numbers of individuals flying through the proposed project area at night.  
Identification of birds beyond the proposed project area will help to identify species that may on 
occasion or under certain weather or ocean conditions move closer to shore and into the area of 
interest. 
 
5.3 Risk-Assessment Modeling Study 
 
An estimate of annual fatality rates of seabirds at the OPT wave park, will be calculated based on 
information that is collected during the avian presence study plus any additional information that 
is gleaned from pertinent published and unpublished literature.  Whenever possible, this risk 
metric (bird fatalities/WEC/year) will be estimated for the bird species-groups of interest (i.e., 
loons and grebes, albatrosses, petrels, shearwaters and fulmars, pelicans, cormorants, murres, 
marbled murrelets, other alcids, shorebirds, and sea ducks); however, the level of taxonomic 
resolution ultimately will depend on the data collected and the sample sizes that are available to 
us.  The model will be run after on-site survey data have been collected from the avian presence 
study before installation of the PowerBuoys to obtain a range of risk values and again following 
the behavioral-avoidance/fatality study, if initial risk-assessment model results warrant such 
behavioral studies to produce more precise estimates of risk (Figure 3, Option 1b; see Section 5.4 
below). 
 
Risk assessment models require data on movement rates of birds flying below the maximal 
above-water height of the PowerBuoys.  Movement rates will be calculated from the number of 
birds flying across the transect line less than 300 meters in front of the observer (or that would 
have crossed the transect line if they had not reacted to the vessel).  Birds crossing the transect 
because of obvious attraction to the boat will be excluded.  Rates will be calculated separately 
for each category of distance from shore.  To account for birds flying toward or away from the 
shore, movement rates also will be measured during transit between primary transect lines and 
during sampling of the north-south trackline through the proposed project area.  Minimum flight 
altitudes of all birds flying within the 300 meters sampling zone will be recorded.  For each 
species, relative numbers of individuals flying above and below the maximal height of the 
PowerBuoys will be calculated and applied to the overall movement rates to obtain appropriate 
movement rates for the models.  Rates and altitudes will also be calculated from observations 
during stationary sampling within the wave park boundary.  Such measures may be biased 
somewhat by birds responding to the presence of the vessel, but such biases will be examined by 
comparison of rates with results from nearby transects and will nevertheless provide information 
on seasonal differences. 
 
5.3.1 Risk-Assessment Model Study Metrics and Analysis 
 
Following methods developed for using radar and visual data for modeling seabird fatality at 
wind farms (e.g., Cooper and Day 2004, Cooper and Sanzenbacher 2006) and tall towers (e.g., 
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Day and Cooper 2003, 2004a, 2004b, 2004c), the boat-based observational data will be used on 
numbers, flight altitudes, and movement patterns of different species of seabirds as the basis for 
the risk-assessment modeling at the proposed wave park.  The proportion of radar targets 
observed during nocturnal hours to our boat survey numbers will be applied to also account for 
birds flying through the proposed development area at night.  These movement rates through 
the proposed wave park form the first component of the risk-assessment modeling (Figure 4). 
 
A second component of the fatality modeling involves the horizontal-interaction probability, 
which is the probability that a seabird flying over the wave park will cross the airspace occupied 
by a PowerBuoy.  To estimate this probability, we will use the cumulative area (i.e., side profile) 
of the above-water superstructure of all PowerBuoys and the total dimensions of the proposed 
wave park to estimate the probability of encountering a PowerBuoy. 
 
A third component of the fatality modeling involves flight altitudes, in that collision risk 
(vertical-interaction probability based on flight altitudes) drops dramatically if all birds fly far 
above the ocean; conversely, vertical-interaction probabilities are high for bird groups that fly 
near the ocean surface.  This component is equal to the proportion of seabirds (for each or 
species-group of interest) that we observe flying at or below PowerBuoy height in the avian 
presence study. 
 
A fourth component of the fatality modeling involves the fatality probability if there is 
exposure to a PowerBuoy, which is the probability of dying if a bird flies within the airspace 
occupied by the superstructure of a PowerBuoy.  Because the above-water portion of the 
PowerBuoy is a rigid structure, we will estimate the fatality probability to be 99 percent (i.e., 
1 percent of birds colliding with the PowerBuoy will only graze the superstructure and, hence, 
will survive).  Initially, we will use a range of estimates for behavioral-avoidance rates (0, 50, 
95, and 99 percent) to apply to the model. If warranted, behavioral studies of collision/avoidance 
described in section 5.4 below will be used to estimate avoidance rates.  Avoidance rates will be 
assumed to be higher during the daytime than at night and lower during inclement weather 
conditions (fog and heavy surf) than calmer and clearer conditions. 
 
A second component of the fatality modeling involves the horizontal-interaction probability, 
which is the probability that a seabird flying over the wave park will cross the airspace occupied 
by a PowerBuoy.  To estimate this probability, we will use the cumulative area (i.e., side profile) 
of the above-water superstructure of all PowerBuoys and the total dimensions of the proposed 
wave park to estimate the probability of encountering a PowerBuoy. 
 
A third component of the fatality modeling involves flight altitudes, in that collision risk 
(vertical-interaction probability based on flight altitudes) drops dramatically if all birds fly far 
above the ocean; conversely, vertical-interaction probabilities are high for bird groups that fly 
near the ocean surface.  This component is equal to the proportion of seabirds (for each or 
species-group of interest) that we observe flying at or below PowerBuoy height in the avian 
presence study. 
 
 



 

 Appendix C - 122 Issue No. 6 - Impacts to Offshore Avians 

FIGURE 4 
SCHEMATIC DIAGRAM OF THE PRIMARY STEPS IN CALCULATING POSSIBLE FATALITY RATES OF BIRDS AT 

THE PROPOSED REEDSPORT OPT WAVE PARK NEAR REEDSPORT, OREGON 
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A fourth component of the fatality modeling involves the fatality probability if there is 
exposure to a PowerBuoy, which is the probability of dying if a bird flies within the airspace 
occupied by the superstructure of a PowerBuoy.  Because the above-water portion of the 
PowerBuoy is a rigid structure, we will estimate the fatality probability to be 99 percent (i.e., 
1 percent of birds colliding with the PowerBuoy will only graze the superstructure and, hence, 
will survive).  Initially, we will use a range of estimates for behavioral-avoidance rates (0, 50, 
95, and 99 percent) to apply to the model. If warranted, behavioral studies of collision/avoidance 
described in section 5.4 below will be used to estimate avoidance rates.  Avoidance rates will be 
assumed to be higher during the daytime than at night and lower during inclement weather 
conditions (fog and heavy surf) than calmer and clearer conditions. 
 
The main components of this fatality model are shown in Figure 4.  In essence, the movement 
rates (i.e., flux rates), the horizontal-interaction probability (i.e., the probability of flying 
through airspace occupied by a PowerBuoy if the bird crosses the wave park), and the vertical-
interaction probability (i.e., the probability of hitting a PowerBuoys superstructure if flying 
through the airspace occupied by a PowerBuoy) are used to estimate the number of birds that 
might hit the superstructure (i.e., exposure rate).  The fatality probability then is used to 
estimate the probability of dying if the bird hits the structure to estimate possible fatality.  
Finally, the various behavioral-avoidance rates are used to estimate potential levels of fatality 
(i.e., number of fatalities/WEC/year) for each scenario and species-group. 
 
5.4 Behavioral-Avoidance/Fatality Study 
 
This portion of the study is the most difficult logistically, as no tested methods currently exist for 
monitoring avian fatalities at ocean buoys or WEC of any kind.  Approaches to answering the 
question of how many, if any, birds are killed at this wave park will be assessed in consultation 
with resource agencies. 
 
The most promising approach involves development of a camera system for measuring the actual 
avoidance and/or fatality rates at one or more deployed PowerBuoys. Currently, the most 
promising technology for such studies is an infrared (thermal imaging) camera system that has 
been developed for use on offshore wind turbines (Desholm et al. 2006).  The costs and 
limitations of using such technology on constantly-moving structures may be problematic, and 
significant advances in the design and reliability of such devices are needed before they could 
successfully be applied to these studies.  Other technologies for monitoring bird collisions, such 
as acoustic/vibration detectors (e.g., Pandey et al. 2007), are similarly in a developmental stage 
and face additional challenges for adaptation to the environment of an oceanic buoy. 
 
Results of these studies would be used to produce specific avoidance rates that then could be 
applied to the risk-assessment model described above (Section 5.3).  The methodology might 
also be adopted for further studies to confirm model predictions (Figure 3, Option 2b) and/or 
assess results of risk-reduction measures that might be implemented (Figure 3, Option 2c; see 
Section 5.5 below). 
 
5.5 Risk-Reduction Measures 
 
Results of various studies described in Sections 5.2, 5.3 and 5.4 will be reviewed by the Aquatics 
Resources and Water Quality Committee, which may determine that additional studies are 
unnecessary (Figure 3, Option 2a); that additional monitoring is warranted (Figure 3, Option 2b); 
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or that measures should be taken to reduce collision/fatality risk at PowerBuoys (Figure 3, 
Option 2c). 
 
5.6 Constraints, Limitations, and Feasibility 
 
The paucity of existing data that could be useful in assessing avian risk at the proposed OPT 
wave park is indicative of the difficulties in obtaining such information and also highlights the 
value of gaining any additional knowledge of patterns of seabird behavior and use of these 
waters.  Each aspect of the proposed work has different constraints and challenges.  Boat-based 
survey efforts may be hampered by sea conditions, although we would attempt to schedule 
sampling times accordingly.  Nevertheless, bird activity might be expected to be radically 
different during conditions when surveys cannot be conducted, which might also be when 
avoidance behaviors might be hampered.  Radar sampling is also weather-dependent; and 
correction factors may need to be applied for low-flying individuals under some conditions. 
Studies of avoidance/collisions at wave parks are highly constrained currently by the lack of a 
proven technique for gathering such information.  Although it is likely that suitable technologies 
will be developed to provide such desirable information, it is uncertain how much time and trial 
efforts will be needed to produce a reliable monitoring system.  These limitations lead to the 
possibility that either assumed values or a plausible range of values (of avoidance rates) will be 
needed for fatality modeling efforts.  It may be possible to derive reasonable approximations 
from surrogate studies.  Nevertheless, any additional data derived from survey efforts in the area 
of the proposed development will greatly improve the assessment of risk not only for the 
immediate project but also for some applications to other sites. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 17 - Wave, Current, and Sediment Transport 

December 15, 2009 
 
1.0 Description of Issue 
 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to 
be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within 
which the 10-PowerBuoy array would be deployed.  The actual footprint of the constructed array 
is expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or 
approximately 30 acres (0.12 km2).  The PowerBuoys will be deployed in an array of three rows, 
approximately in an east-west orientation and perpendicular to the beach.  Two rows will consist 
of three PowerBuoys and one row will consist of 4 PowerBuoys.  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2011. 
 
Large floating objects such as WEC will potentially reflect and scatter wave energy in addition 
to the wave energy they absorb.  Stakeholders have expressed concerns about the potential 
impacts of wave farms to the physical environments and ecosystems.  The elements of this work 
plan are based on criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994) 
 
2.0 Relevant Existing Information 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor, which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
 
The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  The cable will be connected to the PowerBuoy array and will follow an 
easterly course about two miles to the underwater outlet of an existing effluent discharge pipe, 
which is located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent  
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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pipe outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 
2 meters). 
 
The Electric Power Research Institute (EPRI) conducted a wave energy feasibility definition 
study for a number of sites in Oregon in 2004 (EPRI 2005), including the proposed project area.  
EPRI concluded that Oregon has very powerful waves and that the total wave energy resource 
potential off the coast of Oregon has the potential to supply about 20 percent of the state’s total 
electrical demand.  EPRI reported that the nearest wave data buoy to the project site is the 
Coquille River Station (CDIP 0037) data buoy, located at a depth of 210 feet (64 m) about 
70 miles (110 kilometers) southwest of the project site.  From results of the 12 years of available 
data (1984 to 1996), the average annual wave power at the data buoy is 21.2 kW/m, ranging from 
about 6 kW/m to 41 kW/m (Figure 3; EPRI 2005).  This range represents seasonal variation in 
average wave power with the highest energy occurring during the winter and lowest energy 
occurring during the summer (EPRI 2005).  The largest single-wave event was estimated to be 
49.2 feet11, and the median height (trough to crest) of the one-third highest waves for a 12-hour 
period averaged over the 12-year dataset was 25.6 feet (EPRI 2004). 
 

FIGURE 3 
MONTHLY AVERAGE WAVE POWER GENERATED AT COQUILLE RIVER 

STATION (CDIP 0037) DATA BUOY, LOCATED ABOUT 70 MILES (110 
KILOMETERS) SOUTHWEST OF THE PROJECT SITE 

 
Source:  EPRI 2004 

 
A recent report analyzed the potential impact of a number of wave energy device types, 
including the PowerBuoy, off the southwest coast of England (“Wave Hub Development and 
Design Phase Coastal Processes Study Report” by Halcrow Group Limited).  In that case, the 
wave energy park is located more than 20 kilometers offshore, and potential wave height 
modifications were inferred using a simple numerical model that assumes the wave buoys 
behave like solid pilings.  Results suggest that the wave heights near the shoreline could be 
altered by a few percent. 
 
                                                 
11  This statistic should not to be confused with the 100-year wave condition, which is the design criterion for the 

mooring and PowerBuoy structures. 
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3.0 Project Effects 
 
Due to its small size and distance from shore, OPT does not expect the 10-PowerBuoy array to 
significantly attenuate wave energy at the beach.  The PowerBuoys installed will be at the 
Reedsport Project have a float diameter of 36 feet and will be placed approximately 330 feet 
apart.  Based on a Fresnel analysis (a numerical model) of the PowerBuoy array at these 
dimensions, OPT estimated attenuation of about 12 percent behind the PowerBuoys and a worst-
case instantaneous attenuation of wave amplitude at the beach of 2.1 percent.  This estimate 
assumes monochromatic waves, which would be worst case, and a directional wave spreading 
factor of 0.95.  Surfrider provided an independent analysis at a February 5, 2007 Oregon 
Solutions Recreation/Public safety meeting that confirmed an attenuation of less than 15 percent, 
given the current level of wave energy conversion technology and the density and placement of 
the proposed PowerBuoys. 
 
An analysis by the Office of Naval Research in an environmental assessment for the installation 
of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii 
concluded that the PowerBuoys would have only a very localized effect on currents, wave 
direction, and shoreline physiography.  Currents would only be affected within an area that 
would not extend more than a few PowerBuoy diameters (Department of the Navy 2003).  While 
the Hawaii site differs physically from the Reedsport site, OPT believes these findings suggest 
that a project the size of the proposed Reedsport OPT Wave Park would only have a negligible 
effect on ocean currents, wave attenuation, and related erosion and/or accretion patterns in the 
Coos littoral cell. 
 
However, because of the lack of empirical data and uncertainty inherent in the above analyses, 
the Aquatic Species Subgroup has expressed concerns about the potential impacts of the project 
to the physical environments and ecosystems (e.g., affect currents and erosion/accretion at the 
beach).  Depending on local sea state, and the size and other characteristics (e.g., porosity), of the 
array of PowerBuoys, they could cause changes in wave height and direction in its lee, at length 
scales similar to the spacing between the devices (330 feet). 
 
4.0 Need for Additional Information 
 
To address stakeholder concerns, OPT proposes to conduct a Wave, Current, and Transport 
Study to assess changes to the wave field and water column characteristics due to the placement 
of the PowerBuoy array. 
 
5.0 Study Plan 
 
OPT’s proposed Wave, Current, and Sediment Transport Study will provide an effective means 
to obtain site-specific data and evaluate, through associated modeling of acquired data, potential 
effects of the project on waves and currents.  Results of the modeling can be used to predict 
project effects, if any, on sediment transport.  In the event that substantial effects on waves and 
currents are observed, additional evaluation of effects on shoreline processes may be warranted. 
 
OPT has consulted with a group, led by Tuba Özkan-Haller of the College of Oceanic & 
Atmospheric Sciences, Oregon State University, to develop the Wave, Current, and Transport 
Study Plan, presented in this section. 
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The study plan authors anticipate that the plan will either provide reassuring data that suggests 
that effect of the wave energy park is minimal, or show that significant effects are present and 
therefore trigger the need to evaluate appropriate measures within the adaptive management 
process.  The proposed study focuses on: 
 
1. Identifying the near-field effects of the PowerBuoys; and 
2. Monitoring the bathymetry, shoreline contour, and water column properties to capture any 

anomalous nearshore effects. 
 
5.1 Sampling Methods and Rationale 
 
The proposed monitoring plan is depicted schematically in Figure 4 and includes in-situ 
observations of the wave field, vertical structure of horizontal currents and water-column 
properties, and synoptic observations of the wave field near the PowerBuoys with an X-band 
radar system.  Changes to the topography and bathymetry are monitored using regular beach 
surveys as well as a video-based monitoring system.  A numerical model of the effects of the 
PowerBuoys on the wave field utilizes these measurements either as input (e.g., bathymetry) or 
for calibration and validation purposes.  Each component is discussed briefly below. 
 
■ In-situ Observations:  Wave observations near the PowerBuoy array will consist of in-

situ observations of the directional waves using two acoustic Doppler current profilers 
(ADCPs), one seaward and one shoreward of the wave park.  These observations sample 
the scattering pattern induced by the PowerBuoys and will serve as ground-truth for remote 
sensing observations (described next) and as input to and verification of a numerical model 
(described below).  The in-situ observations will also document changes in the vertical 
structure of horizontal currents, and the temperature and salinity fields.  In-situ instruments 
will be deployed over a two-month period during intermediate wave conditions (spring or 
early fall) shortly after the installation of the 10-PowerBuoy array. 

■ X-Band Radar Observations:  This system is capable of imaging nearshore waves at the 
high spatial and temporal resolution necessary for nearshore applications with an image 
footprint radius of about 2 to 3 kilometers.  The system can be deployed onboard a ship 
and will provide a unique synoptic view of the wave scattering from individual 
PowerBuoys.  In-situ ADCP data collected near the PowerBuoys and within the footprint 
of the radar images will be used to calibrate the wave radar data in order to estimate wave 
height variations across the imaged area.  Such calibrated radar image sequences will 
provide a unique and powerful data set for wave model comparisons.  Five 1-day 
deployments are planned; at least two will coincide with the time the in-situ instruments 
are in place.  At least two deployments will be during moderately large wave conditions. 

■ Video Observations:  Observations will be accomplished using Argus-like optical remote 
sensing approaches.  Sampling will be monthly, carried out manually, and will be based on 
a single digital camera that has been modified to collect time exposure images.  The 
camera will be mounted in a fixed survey spot and will collect imagery from a suite of 
views that will be merged and geo-rectified later in the lab.  Features such as the shoreline 
and sand bar locations will be mapped over a substantial (~4 kilometers) length of beach.  
A baseline will be established prior to any device installations, and then over time, 
potential anomalies associated with PowerBuoy installations can be detected. 
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FIGURE 4 
MONITORING PROGRAM FOR THE REEDSPORT WAVE ENERGY PARK 

 
Note:  Sensor locations are subject to change. 
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■ Beach Monitoring:  This component has two key objectives:  first, document the baseline 
conditions at the Reedsport site.  These data are important for establishing baseline 
conditions that will be used in the initial development of numerical models.  Second, 
initiate a field-based observation program to document changes to the beach and nearshore, 
and compare those measured changes with the natural envelope of variability determined 
for the Reedsport site.  Data collected during the observation phase of the study will be 
utilized by the numerical modeling.  Monitoring of the beach profile network and 
topography (contours) will be carried out every three months.  Jet ski surveys of the 
nearshore will be conducted only once to provide the necessary data for the wave modeling 
effort. 

■ Numerical Modeling:  This component of the study is geared towards modifying existing 
wave propagation models by approximating the PowerBuoys as stationary devices with 
associated empirical “transmission” coefficients.  Numerical models that can predict the 
transformation of waves from deep water (where they are observed by NDBC/CDIP 
buoys) to the nearshore already exist.  As part of this work, we will augment these models 
to represent the presence of individual or an array of PowerBuoys and validate the 
predictions with observations.  The observation program above is geared towards learning 
more about the nature of this scattering effect and will be used to calibrate empirical 
coefficients in the modeling framework.  Model results that consider the presence of the 
PowerBuoys can then be compared to model results for the area in the absence of them to 
quantify the effect of the wave park farm. 

 
5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
The proposed monitoring plan includes the following frequency: 
 
■ In-situ Observations:  A two-month deployment shortly after installation of the 

10-PowerBuoy array is planned. 
■ X-Band Radar Observations:  Five 1-day deployments are planned.  A few will coincide 

with in-situ observations; others will be at moderately large wave conditions (when the in-
situ instruments may no longer be deployed). 

■ Video Observations:  Sampling will be monthly, for a period agreed by the Aquatics 
Implementation Committee through the Adaptive Management Process, carried out 
manually, and will be based on a single digital camera that has been modified to collect 
time exposure images. 

■ Beach Monitoring:  Monitoring of the beach profile network and topography (contours) 
will be carried out every three months, for a period agreed by the Aquatics Implementation 
Committee through the Adaptive Management Process.  Jet ski surveys of the nearshore 
will be conducted once to provide the necessary data for the wave modeling effort. 

■ Numerical Modeling:  Modeling predictions will be carried out for any period of time in-
situ or radar observations are being collected.  Predictive model runs will also be carried 
out for normal as well as extreme wave conditions.  The Aquatics Implementation 
Committee will be notified when the modeling efforts commence. 

 
The outline below for the time line of monitoring is presented as two phases:  those that begin 
prior to any installation (“baseline” monitoring) and those undertaken following the placement of 
an array of PowerBuoys, at which time the monitoring program will be fully underway. 
 



 

 Appendix C - 137 Issue No. 17 - Wave, Current, and 
Sediment Transport 

■ Design and Baseline Studies - The objective of this stage is directed toward analyses and 
measurements that provide a documentation of the environment at the site in the absence of 
PowerBuoys (the “baseline”).  This will include: 
− Analyses of the NDBC and CDIP buoy data to document the deep-water wave 

climates along the Oregon coast, including the development of a deep-water wave 
climate to the water depth at the project site; 

− Development and initial runs of the numerical models, applied both to examine the 
wave transformations for the undeveloped condition of the site and to produce initial 
predictions of the effect of the PowerBuoys; 

− Pre-development surveys of the beach and jet ski survey of the site; 
− Historical shoreline change analysis; and 
− Establish the ARGUS camera video site and begin observations of the beach and 

nearshore bars. 
■ Monitoring of an Array of Energy Extraction Units - This phase will document the 

modified wave conditions of the PowerBuoys array, and its effect on the environment. 
− Deployment of ADCP’s and X-band radar to measure the waves and currents; 
− Numerical model analyses of the wave reduction and diffraction corresponding to the 

period of wave and current measurements, comparison between the models and data; 
and 

− Continue the periodic beach surveys and video observations to assess beach response 
to wave park. 

 
5.3 Metrics and Analyses 
 
The analysis that will be conducted for this study is discussed above in Section 5.1.  Metrics for 
each study component are discussed below. 
 
■ In-situ Observations:  Metrics will include wave height, wave direction, and vertical 

structure of mean currents, temperature, and salinity both seaward and shoreward of the 
PowerBuoys. 

■ X-Band Radar Observations:  Observations will be processed with state-of-the-art 
methods to produce estimates of wave speed and wave direction over an area of radius 2 to 
3 kilometers.  Using in-situ estimates to calibrate the radar image may lead to estimates of 
wave height over the entire region. 

■ Video Observations:  Products will include monthly time-exposure images of the 
submerged topography.  Variance images will give indication of the presence of any rip 
currents before and after buoy installation. 

■ Beach Monitoring:  Metrics will be based on shoreline position as a function of time.  
Development of potential rip embayments can be monitored. 

■ Numerical Modeling:  Metrics will be wave height and direction in the lee of the wave 
park, percent-change in the wave height at the outer edge of the surf zone due to the 
presence of the wave park, resulting surf zone circulation. 

 
5.4 Constraints, Limitations, and Feasibility 
 
The study outlined above does not include all necessary observations to assess if any observed 
shoreline changes can be linked to the presence of the wave park or if, instead, they were results 
of the natural variability of the coastal zone.  Therefore, if significant shoreline changes are 
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observed, appropriate additional steps or monitoring will be evaluated through the adaptive 
management process. 
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OPT MARINE GEOPHYSICAL SURVEYS 
 
 
 
 
 
 
 
1.  INTRODUCTION 
 
Sea Engineering, Inc. (SEI) was retained by Ocean Power Technologies, Inc. to conduct 
marine geophysical surveys in support of the planning and installation of a PowerBuoy 
wave energy conversion park offshore Reedsport, Oregon (Figure 1-1).  The SEI scope of 
work included bathymetric, side scan sonar, magnetometer, sub-bottom surveys, 
sediment sampling, towed video and diver surveys.  The area of interest was 800 m long 
by 800 m wide buoy array site, and a cable route corridor from the end of the outfall pipe 
to the array site within a 200m corridor.  The route distance is 1.2nm (2.3km) and the 
outfall pipe terminates in approximately 35 feet of water depth.  The surveys were 
completed during the period of September 11 to September 14, 2007. 
 
This report describes the survey procedures, equipment and software used, and the 
results.  Figures are presented using the Oregon South State Plane Coordinate System in 
feet. 
 
The surveys will provide information necessary for the engineering, construction, 
installation, and subsequent maintenance of the wave energy conversion park.  The 
survey report will yield information on bathymetry, seabed geology and obstructions 
(natural or man-made, either existing or foreseeable) along the surveyed route.  Route 
survey data will be collected within a specified corridor sufficiently wide to facilitate 
engineering and identify any potential hazards along the route.  During the nearshore and 
offshore surveys, all processing, geological interpretation and charting of the data will be 
performed onboard the survey vessel.  All other charting and reporting, i.e. associated 
with the surveys, were completed at the SEI office in Santa Cruz, California upon 
completion of the survey operations. 

All elements of the survey are intended to accomplish the survey objectives at the highest 
level of quality, in conformance with industry-standard in the most efficient and 
economical manner.   
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Figure 1-1.  Project Location offshore Reedsport, Oregon 

 
 
 
2.0  BATHYMETRIC SURVEY 
 
2.1  Equipment and Software 
 
The bathymetric survey was conducted over two days from September 11 to September 
12, 2007.  An Odom Echoscan multibeam echo sounder was used for the survey.  This is 
a 200 kHz multibeam echo sounder that emits 33 separate acoustic beams to cover a 90-
degree swath of the bottom during a single pass.  The multibeam system provides 
multiple depth readings in every square meter of the bottom.  The Echoscan uses a 
motion sensor and a gps-based heading sensor to compensate for survey vessel motion.   
 
“Hypack” and “Hysweep” software, supplied by Hypack, Inc., were used for integration 
of navigation and survey data.   
 
Survey positioning was provided by a CSI wireless differential GPS manufactured by 
Hemisphere GPS.  The CSI provides real time globally corrected GPS (Global 
Positioning System) data.  Use of the system requires a CSI GPS receiver at the user 
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location, and horizontal positioning accuracy is 30 cm or better. Navigation and 
positioning was based on the U.S. Coast Guard differential correction. 
 
Specifications for the Odom Echoscan, and the CSI wireless are presented in Appendix 
A. 
 
Critical steps in the survey were the fabrication of an absolutely rigid over the side mount 
for the 41 kg transducer head and calibration of the entire system prior to the start of the 
survey.          
 
2.2  Survey Results 
 
Figure 2-1 shows the bathymetric survey lines, and 2-2 presents the bathymetric survey 
results.  An image is superimposed on the chart that shows the existing bathymetry, 
including both the array site and cable corridor area.  The chart is also shown in Figure 2-
1.  The offshore bottom is generally flat and featureless, with a depth that ranges from 13 
to 227 feet.    
 
There we no features in the survey area worthy of note, or hazards identified. The bottom 
is uniformly sandy, with no rocky outcroppings or ledges indicated in the bathymetric 
data.   
  
The multibeam survey lines were run both perpendicular and parallel to shore in the 
survey areas. The line spacing was 25 meters apart, which resulted in full coverage of the 
survey area.  
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Figure 2-1.  Project Bathymetry survey lines
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Figure 2-2.  Project Bathymetry
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3.  MAGNETOMETER SURVEY 
 
3.1  Equipment and Software 
 
The magnetometer survey took place over the course of one day, September 14, 2007.  
The objective of the magnetometer survey was to locate magnetic anomalies within the 
project area.  Magnetometers measure the total magnetic field of the earth at a particular 
location.  In the absence of anomalies, the earth’s magnetic field will have a smoothly 
varying gradient.  Ferrous objects perturb the earth’s field with their own magnetic field 
and cause a local variation or “anomaly”.  The magnetometer will indicate the presence 
of ferrous debris items on the project site bottom, even those that may be buried in the 
marine sediments. 
 
A Geometrics Model G882 cesium vapor magnetometer was used for the survey.  This is 
a cesium vapor magnetometer with a recording capability interfaced to differential GPS 
unit.  “Hypack” survey software was again used for survey navigation and data 
integration.  The collected data were used to prepare maps showing magnetic anomalies.   
 
Specifications for the magnetometer are presented in Appendix A.    
 
Prior to the start of the survey, the bathymetric chart was superimposed on the Hypack 
software.  Since the intensity of the magnetic signal varies with the cube of the distance 
from the object, maintaining a constant height above the bottom is a critical part of the 
survey.  The magnetometer was towed behind the survey vessel Eaglet and a depth sensor 
on the towfish provided constant depth readouts.  The vessel speed was adjusted as 
needed to maintain a depth of approximately 3 m above the bottom.  This task was made 
easier by the relatively flat bottom in the project area and calm seas during the survey.  
 
Survey line spacing was nominally 100 meters (328 feet), so 45 survey lines were run 
through the wave array and corridor areas.  At the completion of the survey the track 
lines were inspected and additional lines were run as required to fill in any gaps. 
 
Navigation and positioning was based on the U.S. Coast Guard differential correction. 
 
3.2  Magnetometer Survey Processing 
 
Processing of the magnetometer survey was conducted by SEI, and included generation 
of a layback-corrected data file of magnetic field intensity, position, and time.  
  
The data processing and interpretation sequence consisted of finding a local source for 
diurnal correction data, applying the diurnal corrections, evaluating the corrected data for 
noise, and filtering the noise as needed.  
 
No diurnal variations in the background field were required as the survey was conducted 
during daytime operations.   
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3.3  Magnetometer Survey Results 
 
One magnetic anomaly was found in the project area.  The major anomaly that was 
identified by source included the offshore concrete encased steel pipe located on the near 
shore end of the cable corridor survey area (Figure 3-2). 
 
No other anomalies were found in the survey areas. 
 
Figure 3-1 shows the magnetometer survey lines, and Figure 3-2 shows two profiles, with 
one showing no anomalies, and one the anomaly at the pipeline location in the near shore 
area of the corridor survey area.     
 
Although the cesium vapor magnetometer is extremely sensitive, a small amount of 
background “noise” is introduced by the very nature of the survey.  Some of these include 
changes in tow fish distance off the bottom, and background magnetic fields due to local 
geologic conditions.  All the data and those shown in Figure 3-2 has been processed and 
filtered, and SEI believes that the data show only one magnetic anomaly in the survey 
areas. 
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Figure 3-1.  Magnetometer survey lines
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Figure 3-2.  Representative Magnetic Anomaly survey lines data
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4.  SIDE SCAN SONAR SURVEY 
 
The side scan sonar survey was conducted on September 13, 2007.  Side scan sonar uses 
sound to produce an acoustic image of the bottom.  The sonar is usually mounted on a 
towfish, and towed behind the survey boat at some depth in the water column.  The 
instrument measures the backscatter intensity of acoustic pulses emitted from the towfish.  
The amount of sound reflected depends on the material properties of the bottom or of 
objects on the bottom.  For example, hard metallic objects will reflect a greater 
percentage of acoustic energy, and will have a brighter (lighter) return than harbor muds, 
which absorbs the acoustic energy and gives off a lower level of reflectivity (i.e. darker 
refelction).  Objects that are elevated above the bottom will throw an acoustic shadow 
that will appear as a white streak on the sonar records. 
 
A Cmax CM-800 dual frequency (350 kHz and 100 kHz) digital side scan sonar was used 
for the survey.  Specifications are contained in Appendix A.  Hypack navigation software 
was used with a CSI wireless DGPS system for positioning.  Fish positions were 
calculated by the survey software using measured layback values. 
 
4.1  Side Scan Survey Results 
Figure 4-1 shows the side scan sonar survey lines and 4-2 shows the side scan mosaic 
imagery for the array and cable corridor areas.  The side scan sonar survey showed no 
objects other than sand located in the surveyed areas.  Figure 4-3 shows the offshore pipe 
termination area with no acoustic indication of the pipeline on the side scan record. 
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Figure 4-1.  Side Scan Sonar survey lines
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Figure 4-2.  Side Scan Sonar Mosaic of Project Site
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Figure 4-3.  No indication of offshore pipe 

 
 
5.  SUB-BOTTOM SURVEY 
The sub-bottom survey was conducted on September 11, 2007 and September 12, 2007.  
Sub-bottom profiling systems are essentially echo-sounders that use lower frequency 
sound to penetrate into the substrate.  Where common echo-sounders may use an acoustic 
frequency in the vicinity of 200 kHz, sub-bottom system frequencies are typically 
between 500 Hz and 20 kHz.  The term sub-bottom refers to a generally hard layer of 
sediment or rock that underlies recent soft sediment deposition.  The lower the acoustic 
frequency, the deeper into the bottom the system can “see”.  For this survey, the 
EdgeTech, Inc. “chirp” sub-bottom profiler was used with the EdgeTech X-Star 
processing system.  This system enables the use of different acoustic pulses to optimize 
the imaging for different substrates.  One system was used, a high-frequency system, the 
EdgeTech 216s.  The 216s uses frequencies between 2kHz and 16kHz and is used for 
high resolution images, and was able to produce images of the surveyed areas with a 
constant depth of penetraction. 
 
5.1  Sub-Bottom Survey Results 
The sub bottom survey lines are shown in Figure 5-1, with an example of the results of 
the sub-bottom survey shown in Figure 5-2.  The EdgeTech 216s system gave very useful 
results.   
 
Cable Corridor Area.  All of the area has a clearly defined substrate that is comprised of 
sand to the depth of sub bottom penetration (Figure 5-2).  There is no indication of a sub-
bottom structure. There was one hard structure indicated in the records on Cross Line 5, 
and that was of the offshore pipeline. Table 1 shows the location of the offshore pipe that 
was indicated on the sub bottom survey data. 
 
Wave Energy Array Area.  All of the area has a clearly defined substrate that is 
comprised of sand to the depth of sub bottom penetration (Figure 5-2).  There is no 
indication of a sub-bottom structure. 
 
Sediment sample grain size analysis confirms the present of surficial sand marine 
sediment. 
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Table 1. 

Target Latitude Longitude Notes 
End of offshore 
pipe 

43 45 0.0639 N -124 11 30.0998 W There was a sub bottom reflector, 
magnetic anomaly, and surface 
expression at the end of the offshore pipe. 
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Figure 5-1. Sub-Bottom survey lines 
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Figure 5-2. Sub-Bottom survey data at pipe location and representative line showing sandy bottom 
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6.  SEDIMENT SAMPLING SURVEY 
 
Fifteen seabed samples were collected using a Wildco Petite Ponar Grab Sampler shown 
on Figure 6-1.  The sample locations and descriptions are listed below (Table 2).  The 
results of the grain size analysis of the samples can be found in Table 3, and indicate all 
of the samples are sand and were dark brown to black in color.   

Table 2. 

Sample 
ID Latitude Longitude Time 

Sample 
Date 

SS 105 43.75381218 -124.2101108 11:55:41 9/14/2007 
SS-104 43.754728 -124.2147785 12:18:37 9/14/2007 
SS-103 43.75659867 -124.2234270 12:27:22 9/14/2007 
SS-102 43.75720933 -124.2258338 12:33:16 9/14/2007 
SS-19 43.75776683 -124.2382272 12:47:59 9/14/2007 
SS-101 43.75772708 -124.2288714 12:49:08 9/14/2007 
SS-76 43.7554455 -124.2325847 12:54:18 9/14/2007 
SS-64 43.75405217 -124.2335615 12:58:30 9/14/2007 
SS-44 43.754182 -124.2358337 13:02:26 9/14/2007 
SS-34 43.754239 -124.2367917 13:06:10 9/14/2007 
SS-12 43.75291133 -124.2388788 13:10:02 9/14/2007 
SS-52 43.75261783 -124.2348828 13:14:51 9/14/2007 
SS-53 43.75338333 -124.2348300 13:18:47 9/14/2007 
SS-92 43.75224333 -124.2306963 13:22:33 9/14/2007 
SS-81 43.75165067 -124.232032 13:26:13 9/14/2007 

 
Table 3. 

Sample 
#  ID #   Median Grain Size (m*1e‐6) 

1  GS_12  185.355 

2  GS_19  186.786 

3  GS_34  187.775 

4  GS_44  185.496 

5  GS_52  190.829 

6  GS_53  178.93 

7  GS_64  182.687 

8  GS_76  187.625 

9  GS_81  171.468 

10  GS_92  174.117 

11  GS_101  185.315 

12  GS_102  185.341 

13  GS_103  174.737 

14  GS_104  175.799 

15  GS_105  181.868 

Wentworth Scale (1992) defines sand as particles between 63-500 microns, which would 
make these samples a medium sand fraction. 
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Figure 6-1.  Sediment sampling survey locations
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7.  TOWED VIDEO CAMERA AND DIVER SURVEY 
 
 
Ken Israel, Nathan Pierce, and Christopher Hefner, Sea Engineering, Inc. conducted the 
diver swim survey for the Reedsport Geophysical Dive Survey. 
 
The towed video camera resulted in poor quality data due to the low visibility, and did 
not show any signs of the offshore pipeline, or any other structure, flora or fauna on the 
seabed.  

SEI performed one dive survey during the OPT Reedsport Geophysical Survey. The dive 
occurred on September 14th after location of the pipe during the sub bottom and 
magnetometer survey. Once the pipeline location was found it was observed that the 
pipeline location had a surface expression indicating active flow through the pipe. The 
surface expression of the pipe occurred in two locations in close proximity to one 
another. 

The location of the pipeline and dive operations is show in Figure 7-1, with a diagram of 
the condition of the pipeline shown in Figure 7-2. 

The general condition of the pipeline is not known, and accurate measurement of the pipe 
was not possible due to the high flow rate of the water being pumped through the pipe. In 
general the end of the pipe appeared to be cut off, and open. No cracks or other 
indications of structural defects were present. A short distance towards shore 
(approximately 100 feet) was another surface expression of the pipeline. The divers 
found a hole in the pipeline at this location. The hole is described in Figure 7-2, and was 
packed full of debris to the extent that the divers could not insert their hand into the gap. 

Divers also used a probe to estimate the depth of sediment over the pipeline, and it 
appears that there is from 2 to 3 feet of sediment overlying the pipeline at this location. 

At the end of the pipe a tremi pour of concrete was present, but there is no knowledge as 
to whether this tremi pour extends shoreward. 
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Figure 7-1.  Diver survey location
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Figure 7-2.  Diagram of pipe observations by divers
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1.  Multi-Beam Specifications  
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2.  Magnetometer Specifications 
 

G-882 Marine Magnetometer 
 
• Fastest sampling at high sensitivity means even small targets can be detected  
• Cesium vapor technology provides furthest detection range. highest 

sensitivity at 0.004 nT/aHz  
• New streamlined design improves safety, less chance of snagging on 

rocks or debris  
• Convertible nose or CG tow mechanism, lets you choose survey style, 

gets fish deeper. 
• Flash memory stores all parameters, eliminates need for oh-board 

reprogramming 
• New echo sounder and altimeter shows height above sea bottom and 

depth in water column in real time 
• 2700 m (9000') depth rating lets you use one mag for all surveys 
• Easy portability and handling - no winch required- single man 

operation, 44 lbs with 200 ft cable (without weights or depressor wing), new 
carrying handle 

• Combine two systems for increased coverage– Internal CM-221 
Mini-Counter provides multi-sensor data concentration allowing side by 
side coverage which maximizes detection of small targets and reduced noise 

 
 
Overview: 
This is a very high resolution Cesium Vapor performance magnetometer in a 
small size system for professional surveys in shallow or deep water. High 
sensitivity and sample rates are maintained for all applications. The Cesium 
sensor is combined with a CM-221 Larmor counter and packaged for small or 
large boat operation. A laptop computer and standard printer combined with 
MagLog Lite™ software can be used to log, display and print GPS position and 
magnetic field data. The G–882 is the lowest priced high performance full range 
marine magnetometer system ever offered. 
 
Configurations: 
The G-882 is flexible for operation in small boat, shallow water surveys as well 
as deep tow applications.  Being small and lightweight (40 lbs net, no extra 
weights) it is easily deployed and operated by one person.   But add several 
streamlined weight collars and the system can quickly weigh more than 100 lbs. 
Power may be supplied from a 24 to 30 VDC battery power or the included 
110/220 VAC power supply. The tow cable utilizes high strength Kevlar with a standard length of 200 
ft (61 m) and optional cable length up to 500m (no telemetry required).  A fiber-wound fiberglass 
housing provides selectable orientation of the sensor and therefore maintains operations throughout 
the world with only small limitations as to direction of survey in equatorial regions. The shipboard end 
of the tow cable is attached to an included junction box or optional on-board cable for quick and 
simple hookup to power and output of data into any Windows 98, ME, NT, 2000 or XP computer 
equipped with RS-232 serial ports. 
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Typical Detection Range For Common Objects 
Ship 1000 tons 0.5 to 1 nT at 800 ft (244 m)

Anchor 20 tons 0.8 to 1.25 nT at 400 ft (120 m)

Automobile 1 to 2 nT at 100 ft  (30 m)

Light Aircraft 0.5 to 2 nT at 40 ft (12 m)

Pipeline (12 inch)  1 to 2 nT at 200 ft (60 m)

Pipeline (6 inch) 1 to 2 nT at 100 ft (30 m )

100 kg of iron 1 to 2 nT at 50 ft (15 m)

100 lbs of iron 0.5 to 1 nT at 30 ft (9 m)

10 lbs of iron 0.5 to 1 nT at 20 ft (6 m)

1 lb of iron 0.5 to 1 nT at 10 ft (3 m)

Screwdriver 5 inch 0.5 to 2 nT at 12 ft (4 m)

1000 lb bomb  1 to 5 nT at 100 ft (30 m)

500 lb bomb 0.5 to 5 nT at 50 ft (16 m )

Grenade  0.5 to 2 nT at 10 ft (3 m )

20 mm shell 0.5 to 2 nT at 5 ft (1.8 m)

 
Specifications: 

Operating Principle: Self-oscillating split-beam Cesium Vapor (non-radioactive) 
Operating Range: 20,000 to 100,000 nT

Operating Zones: 
The earth's field vector should be at an angle greater than 6o from the sensor's 
equator and greater than 6o away from the sensor's long axis. Automatic 
hemisphere switching. 

CM-221 Counter Sensitivity: <0.004 nT/ pHz rms. Typically 0.02 nT P-P at a 0.1 second sample rate or 0.002 
nT at 1 second sample rate.  Up to 10 samples per second 

Heading Error: <1 nT (over entire 360o spin and tumble)

Absolute Accuracy: <3 nT throughout range

Output: RS-232 at 1,200 to 19,200 Baud

Mechanical:   

Sensor Fish: 
Body 2.75 in. (7 cm) diameter, 4.5 ft (1.37 m) long with fin assembly (11 in. cross 
width), 40 lbs. (18 kg) Includes Sensor and Electronics and 1 main weight. 
Additional collar weights are 14lbs (6.4kg) each, total of 5 capable 

Tow Cable: Kevlar Reinforced multiconductor tow cable.  Breaking strength 3,600 lbs, 0.48 in 
OD, 200 ft maximum.  Weighs 17 lbs (7.7 kg) with terminations. 

Operating Temperature: -30oF to +122oF (-35oC to +50oC)

Storage Temperature: -48oF to +158oF (-45oC to +70oC)

The G-882 system is particularly well suited for 
the detection and mapping of all sizes of 
ferrous objects. This includes anchors, chains, 
cables, pipelines, ballast stone and other 
scattered shipwreck debris, munitions of all 
sizes (UXO), aircraft, engines and any other 
object with magnetic expression. 
 
The design of this high sensitivity G-882 
marine unit is directed toward the largest 
number of user needs. It is intended to meet all 
marine requirements such as shalllow survey, 
deep tow through long cables, integration with 
Side Scan Sonar systems and monitoring of 
fish depth and altitude.  
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Altitude: Up to 30,000 ft (9,000 m)

Water Tight: O-Ring sealed for up to 9000 ft (2750 m) depth operation 
 
 
3.  DGPS Specifications:  CSI Wireless DGPS 
 
CSI's Vector Sensor features two GPS receivers inside one enclosure, and two multipath-
resistant antennas in two separate enclosures. Increasing the distance between the two 
antennas increases heading accuracy. With the antennas two meters apart, compared to the 
half-metre antenna separation available with the PRO, the Vector Sensor computes heading 
information with better than 0.15 degrees accuracy - matching or exceeding the accuracy of 
competitors' products while being significantly more affordable.  

The ability to adjust the antennas’separation gives the Vector Sensor more versatility and the 
potential for higher performance. It is designed for the "machine control" market, including 
agriculture, heavy construction equipment, mining equipment, cranes, and any other 
equipment and industries for which accurate headings are essential.  

The Vector Sensor, besides providing accurate headings with GPS signals, also delivers sub-
metre DGPS positioning accuracy when using decoded correction data. The Vector PRO is 
capable of receiving differentially corrected data from land-based Coast Guard beacon 
stations and from Space Based Augmentation Systems (SBAS) such as the U.S. Wide Area 
Augmentation System (WAAS), the European GPS Navigation Overlay System (EGNOS), 
and Japan's MTSAT Satellite Augmentation System (MSAS). 
 

Click image to enlarge 
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4.  Cmax CM800 Side Scan Sonar Specifications. 
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5.  EdgeTech Sub-Bottom Profiler Specifications 
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Issue No. 1 - Cetaceans 

 
See Appendix C, Marine Resources Study Plans. 
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See Appendix C, Marine Resources Study Plans. 
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See Appendix C, Marine Resources Study Plans. 
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Issue Assessment 
Issue No. 5 - Biofouling 

 
1.0 Description of Issue 
 
The Aquatic Species Subgroup identified the need to better quantify and make an assessment of 
the potential biofouling on project components, whether positive or negative. 
 
2.0 Relevant Existing Information 
 
The PowerBuoys, anchoring, and mooring system may provide habitat for marine life including 
biofouling organisms.  Common biofouling species include barnacles, mussels, bryozoans, 
corals, and tube dwelling invertebrates that are composed of a hard calcium carbonate exterior.  
Other biofouling species include algae and soft organisms such as sponges and hydroids.  
Biofouling organisms have been observed to thrive from the surface to depths ranging from 660 
to 6,600 feet (200 to 2,000 m) (Hart 2005), so it is reasonable to expect biofouling on the 
anchors.  
 
A schematic of a single PowerBuoy is shown in Figure 1.  Each of the 10 PowerBuoys will be 
moored with three lines arranged symmetrically around the unit (120-degree separation).  The 
project’s mooring and anchoring line system utilizes subsurface floats (SSFs).  It is anticipated 
that the SSFs will measure 10 feet in diameter and 20 feet in height.  The top of the SSFs will be 
located at a depth of approximately 50 feet; however, depths could be as little as 30 feet, 
depending on loads and conditions.  The SSFs are positively buoyant to achieve tension within 
the moorings, eliminating any interaction of the mooring lines with the seabed and maintaining 
the PowerBuoy within a specified watch circle.  The catenary lines will extend from the 
PowerBuoy to the SSFs and will range to a maximum depth of 30 to 50 feet.  The mooring lines 
are of synthetic polyester material, having minimum breaking loads twice that of the design 
maximum and measuring 5 to 6 inches in diameter.  The mooring lines will connect to 16 steel-
reinforced pre-cured concrete anchors approximately 32.8 feet in diameter by 24.6 feet in height 
(10 meters in diameter by 7.5 meters high).  The anchors are expected to settle into the sediment 
and extend above the seabed approximately 18 feet (5.5 meters). 
 
3.0 Project Effects 
 
The proposed project will consist of PowerBuoys, synthetic mooring lines, SSFs, Underwater 
Substation Pod (USP), and concrete anchors that may become encrusted with biofouling 
organisms.  In turn, this biofouling potentially will have some effect on food supply and may 
have an impact on the species and quantity of fish that will be located in and around the proposed 
project.  Excessive biofouling on the catenary lines and mooring bridle is expected to weigh 
down the PowerBuoys, thus compromising the units’ performance.  Accretion of biofouling on 
the tendon lines will not affect performance of the PowerBuoys. 
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FIGURE 1 
POWERBUOY AND MOORING SCHEMATIC 
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During previous installations of PowerBuoys in New Jersey, only limited amounts of antifouling 
paints were used.  Where the devices were not painted, heavy biofouling occurred.  OPT will 
therefore coat the PowerBuoy and SSFs with an antifouling paint prior to installation in order to 
prevent marine life from colonizing these project components, extend the life of the PowerBuoy, 
and improve PowerBuoy performance. 
 
With regard to the PowerBuoy deployed in New Jersey, it has been on site for a combined total 
of 24 months.  Periodic inspections were performed both above and below the water at one- and 
two-month intervals.  There has been biological growth in the form of bivalves primarily on the 
mooring lines.  The PowerBuoy structure itself is coated with an anti-fouling paint and has been 
effective in keeping biological growth from appearing on its surface. 
 
OPT plans to coat the PowerBuoy, SSFs, and USP with antifouling paint.  OPT is planning to 
use Ameron’s ablative “ABC3 Antifouling” to inhibit buildup of colonizing species on the 
above-mentioned project components.  ABC3 Antifouling is a self-polishing organotin-free 
antifoulant coating specifically designed for use in the marine environment.  The active 
ingredients in ABC3 Antifouling are cuprous oxide and 4,5-dichloro-3-n-octyl-4-isothiazolin-
3-one.  The following approximate volumes will be used: 
 
■ PowerBuoy (spar and float) - 120 gallons (454 liters) 
■ SSF - 30 gallons (114 liters) 
■ Subsea pod - 25 gallons (95 liters) 
 
OPT may also use SigmaGlide paint on the SSF.  SigmaGlide is made by SigmaKalon Marine 
and Protective Coatings BV (www.sigmaglide.com).  SigmaGlide is biocide-free, and the high 
solids content (low volatile organic content) and long service lifetime contributes to low solvent 
emissions.  Technical data sheets for ABC3 Antifouling and SigmaGlide are included in 
Appendix A. 
 
Stakeholders have raised a concern that leachate from project structures coated with antifouling 
paint may negatively affect the environment.  There are two different types of antifouling paint, 
ablative and hard-finish.  Ablative antifouling paint is a soft paint that is designed to wear away, 
exposing fresh layers of biocide.  Hard-finish antifouling paint is not designed to wear away.  
The hard-finish antifouling paint starts to leach out biocides on contact with water.  These 
biocide toxins can be comprised of several different chemicals, but are commonly developed 
using copper as the active deterrent. 
 
Reports on the effect of antifouling paints on marine species vary.  Granmo et al. (2002) found 
no effect of cod embryos at existing known field concentrations of copper.  Braithwaite et al. 
(2007) reported use of antifouling paint on farmed salmon cage netting.  Low levels of copper 
have been found not to be toxic to rock crab species, but as levels increased, osmoregulation 
deteriorated (Thurberg et al. 1973).  Review of literature assessing the effects of copper-based 
antifouling paints use at docks and marinas indicated that low localized levels of copper 
generally did not have a negative impact on species and the use of antifouling paints appears 
relatively common.  Bioaccumulation of copper in the prey species (i.e. invertebrate shellfish) of 
whales or other marine mammals appears to be at levels that do not pose a health risk (Turner et 
al. 2007). 
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Braithwaite et al. (2007) reported use of antifouling paint on farmed salmon cage netting.  
Dissolved copper’s effect on salmonids in salt water environments remains unknown (Hect et al. 
2007; City of San Jose Environmental Services Department 2005) and it is unknown whether the 
benchmark concentration thresholds derived from testing in freshwater apply to salt water 
environments (Hecht et al. 2007).  In freshwater testing, responses of juvenile coho salmon to an 
alarm pheromone were reduced or eliminated by a exposure to 3 hours in a tank having  a 
concentration of 10 µg/L of dissolved copper (Baldwin et al. 2007).  Also in freshwater, Sandahl 
et al. (2007) found that “…sensory physiology and predator avoidance behaviors of juvenile 
coho were both significantly impaired by copper at concentrations as low as 2 µg/L”. 
 
The rate of leaching from antifouling paint into the environment is not consistent over time.  
Newly painted structures display the highest leaching rates that can be up to seven times greater 
than long-term release rates (Valkirs et al. 2003).  After two months, copper release rates 
stabilize to a low consistent emission.  The rate and level that copper releases into the 
environment is contingent upon several factors, including the movement of the structure, total 
surface area, and thickness of the paint (Castritsi-Catharios et al. 2007; Valkirs et al. 2003).  
Structures experiencing little movement or change in depth, as would be the case with the 
PowerBuoys (in comparison to moving ships), show the lowest release rates (Valkirs et al. 
2003). 
 
The state of Oregon has established water quality criteria for four constituents common to anti-
fouling paints:  total copper, total zinc, total iron, and ethyl benzene.  The EPA and U.S. 
Department of Navy (USDN) completed a hull coating leachate study (EPA and USDN 2003) 
for stationary objects in the water.  The results of this analysis are shown in Table 1. 
 

TABLE 1 
RELEASE RATES FOR BASELINE COPPER ABLATIVE COATING 

Constituent Name 
Static Release Rate 

[(µg/cm2)/day] 
Total Copper 8.9 
Total Zinc 3.6 
Total Iron 0.44 
Ethyl benzene 0.0 

 
Using the surface area of the mooring system (141 m2), PowerBuoy float (1,415 m2), and USP 
(334 m2), an expected daily release rate for constituent of concern can be estimated (Table 2).  
The entire project area will measure 300 m x 400 m, with an average depth of approximately 65 
meters for a volume of approximately 7.8 x 106 m3 or 7.8 x 109 liters.  Therefore, the expected 
concentration within the project area will be below the existing Oregon State Water Quality 
Criteria for all four constituents of concern (Table 3). 
 

TABLE 2 
EXPECTED RELEASE RATES FOR PROJECT COMPONENTS 

Constituent Name 
Mooring Release 

Rate 
(µg/day) 

PowerBuoy Release 
Rate 

(µg/day) 

USP Release 
Rate (µg/day) 

Total Release Rate 
(µg/day) 

Total Copper 1.3 x 107 1.3 x 108 3.0 x 107 1.7 x 108 
Total Zinc 5.1 x 106 5.1 x 107 1.2 x 107 6.8 x 107 
Total Iron 6.2 x 105 6.2 x 106 1.5 x 106 8.3 x 106 
Ethyl benzene 0.0 0.0 0.0 0.0 
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TABLE 3 

CONCENTRATION OF CONSTITUENTS RELEASED FROM COPPER 
ABLATIVE COATING 

Constituent 
Name 

Oregon Water Quality Criteria 
(µg/l) 

Total Release Rate for 
10 PowerBuoys 

(µg/day) 

Calculated Concentration 
with Project Boundary 

(µg/l/day)* 
Total Copper 2.9 1.7 x 109 0.22 
Total Zinc 86 6.8 x 108 0.09 
Total Iron 300 8.3 x 107 0.01 
Ethyl Benzene 1,400 0.0 0.00 

*Product of total release rate for 10 PowerBuoys and approximate volume of project area (7.8 x 109 liters) 
 
While antifouling paint is toxic to a variety of aquatic organisms, the impact on water quality 
from the antifouling paint is expected to be negligible and less than the limits established by the 
state of Oregon.  In addition, the solubility of copper in sea water, depth of water and sandy 
bottom sediment in the vicinity of the PowerBuoy array and subsea transmission cable 
minimizes the likelihood of any settled antifouling paint adhering to the sediment and reentering 
the water column as a result of project installation or operation.  The project’s location in the 
open Pacific Ocean further reduces the likelihood of installation or operation-related water 
quality impacts from the PowerBuoys and associated mooring system and subsea transmission 
cable, as any minor impacts to water quality, sediment disturbance, or current disruption in the 
PowerBuoy array area would be quickly dissipated. 
 
4.0 Need for Additional Information 
 
As part of the Fish and Invertebrate Study (see Issue Assessment No. 4 [Appendix C, APEA]), 
an assessment of the biofouling will be conducted following the deployment of the 10 
PowerBuoys.  The assessment methodologies will consist of analysis of control settlement plates 
made of the same material as the project components, and evaluation of three representative 
PowerBuoys from the project. 
 
5.0 Study Plan 
 
See Biofouling Community section (Section 5.3.7) of the Fish and Invertebrates Study in Issue 
Assessment No. 4 (Appendix C, APEA). 
 
6.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park  

FERC No. 12713 
 

Issue Assessment 
Issue No. 6 - Impacts to Offshore Avians 

 
See Appendix C, Marine Resources Study Plans. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 7 - Water Quality 

 
 
1.0 Description of Issue 
 
As outlined in the June 2007 Declaration of Cooperation, based on discussions by the Aquatic 
Species Subgroup during pre-filing consultation for the project, and OPT’s own evaluation, there 
are three primary potential effects of the project on water quality: 
 
■ Fluid leakage from the PowerBuoys; 
■ Spills during construction and installation; and 
■ Leachate from the anti-fouling paint that coats the main components of the PowerBuoy 

system. 
 
2.0 Relevant Existing Information 
 
The project is located in the Pacific Ocean within the territorial limits of the state of Oregon and 
falls under the water quality standards outlined in the Oregon Administrative Rules (OAR) 
340 41.  The ODEQ is responsible for managing water quality and, in general, key rules 
applicable to this project address maintaining water quality so as to: 
 
■ support aquatic species without detrimental changes in the resident biological communities 

(OAR 340-041-0011); 
■ prevent a reduction in ambient dissolved oxygen concentrations (OAR 340-041-0016); 
■ maintain pH between 7.0 and 8.5 (OAR 340-041-0021); 
■ prevent water temperature increases which adversely affect fish or other aquatic species 

(OAR 340-041-0028); and 
■ prevent the introduction of toxic substances above natural background levels in amounts, 

concentrations, or combinations that may be harmful to aquatic life, public health, or other 
designated beneficial uses (OAR 340-041-0033). 

 
As designated by ODEQ, the marine portion of the project lies in the Mid-Coast and Umpqua 
River Basins for the purposes of water quality standards.  The designated beneficial uses for 
marine waters adjacent to the Mid-Coast and Umpqua River Basins are industrial water supply, 
fish and aquatic life, wildlife and hunting, fishing, boating, water contact recreation, aesthetic 
quality, commercial navigation and transportation (OAR 340-41-0220 and OAR 340-41-0320). 
 
Oregon’s Administrative Rules also include 16 statewide narrative criteria for water quality 
(340-041-0007).  Criteria numbers 10 through 14, which most pertain to the proposed project, 
prohibit the following conditions: 
 
■ development of fungi or other growths having a deleterious effect on stream bottoms or 

aquatic life or that are injurious to public health, recreation, or industry; 
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■ creation of tastes or odors or toxic or other conditions deleterious to aquatic life or 
affecting the potability of drinking water or the potability of fish or shellfish; 

■ formation of appreciable bottom or sludge deposits or the formations of any organic or 
inorganic deposits deleterious to aquatic life or injurious to public health, recreation, or 
industry; 

■ objectionable discoloration, scum, oily sheens, or floating solids, or coating of aquatic life 
with oil films; and 

■ aesthetic conditions offensive to human senses of sight, taste, smell, or touch. 
 
Water quality data is available in the vicinity of the project through the Oregon Department of 
Environmental Quality’s Laboratory Analytical Storage and Retrieval Database (LASAR).  The 
monitoring sites closest to the project are: 
 
1. Site 30242, located approximately 5.4 nautical miles northwest of the Umpqua River 

mouth and 0.8 miles southwest of the PowerBuoy array; and 
2. Site 30221, located approximately 11.4 nautical miles southwest of Tahkenitch Creek 

mouth and approximately 10.5 miles northwest of the PowerBuoy array. 
 
Both sites were last sampled during the Coastal Environmental Monitoring and Assessment 
Program (CEMAP) in 2003 by the Oregon Department of Environmental Quality.  Sampling 
took place on June 11, 2003 and June 12, 2003 at site 30221 and June 12, 2003 at site 30242.  
Samples were taken at a variety of depths and analyzed for various water quality parameters 
including ammonia, chlorophyll a, dissolved orthophosphate, pH, nitrate/nitrite, pheophytin, 
total copper, total organic carbon, and total suspended solids (Table 1). 
 
3.0 Project Effects 
 
The operation of the project is not expected to have an effect on the dissolved oxygen, pH, or 
surrounding water temperature.  Additional discussion is presented below regarding the potential 
for releases to the environment. 
 
3.1 Fluid Leakage from the PowerBuoys 
 
The PowerBuoys will each contain 198 to 264 gallons (750 to 1,000 liters) of hydraulic fluids 
that, in the unlikely event a catastrophic failure, could result with a release of fluid into the 
ocean.  It is highly unlikely that there would be a release of hydraulic fluid from the PowerBuoy 
as the fluid is contained within a hydraulic system which is fully contained within the steel 
PowerBuoy structure (the spar acts as a secondary containment system capable of holding more 
than 110 percent of the fluid in the hydraulic system).  This essentially serves as a double 
containment system in the event that release did occur, dispersal of the hydraulic fluid could 
have immediate effects to offshore birds and minor impacts to marine mammals.  The working 
fluid proposed for the PowerBuoy’s power generating system is Shell Tellus Oils T, which is 
formulated to maintain viscosity over a range of temperatures and maintain chemical stability in 
the presence of moisture.  A technical data sheet for Shell Tellus Oils T is included in 
Appendix A of the APEA. 
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TABLE 1 
CEMAP WATER QUALITY SAMPLING JUNE 2003 

Sample 
depth 
(m) 

pH 

Total 
Cu 

(mg/Kg 
dry) 

Total 
Organic 
Carbon 
(mg/Kg 

dry) 

NH3 as 
N 

(mg/L) 

NO3/NO2  as N 
(mg/L) 

Dissolved 
orthophos-
phate as P 

(mg/L) 

Chlorophyll a 
(µg/L) 

Pheophytin a 
(µg/L) 

Total 
Suspended 

Solids 
(mg/L) 

% 
Sand 

% 
Silt 

% 
Solids

Site 30221 
2 m 8.2 - - <0.02 0.0402 0.014 7.1 1.1 5 - - - 

51 m 7.8 - - <0.02 0.444 0.069 0.5 0.7 13 - - - 
116 m 7.7 - - <0.02 0.529 0.078 <0.1 0.4 14 - - - 

Bottom - 18.8 7000 - - - - - - 66.4 33.6 
59.3, 
57.0 

Site 30242 
2 m 8.4 - - <0.02 0.0149 0.005 4.3 1.2 15 - - - 

37 m 7.8 - - <0.02 0.404 0.069 2.7 1.2 14 - - - 
74 m 7.7 - - <0.02 0.47 0.077 10 1.9 15 - - - 

Bottom - 11.9 5700 - - - - - - 85.8 14.2 
67.9, 
68.4 

Source:  Oregon Department of Environmental Quality Laboratory Analytical Storage and Retrieval Database. 
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Through pre-filing consultation between OPT, resource agencies, and stakeholders as part of the 
Aquatic Species Subgroup, OPT has evaluated potential effects of fluid leakage from the project 
to the water quality as it impacts the marine community.  As outlined in the Declaration of 
Cooperation, the Aquatic Species Subgroup determined that the potential exposure would be low 
and the impact to offshore birds and marine mammals dependent upon the type of fluid used and 
the rigor of the response plan. 
 
The PowerBuoy is carefully designed to minimize the potential for hydraulic fluid leaks.  No 
hydraulic components are located external to the PowerBuoy; the design does not have any 
hydraulic seals exposed directly to the ocean due to the implementation of a push-rod system.  
Additionally, each seal is backed up with an end cap that captures any fluid leakage.  If any 
leakage did occur it would be contained with the spar structure and not be released into the 
ocean.  Hydraulic fluid pressure and volume is monitored by the PowerBuoy computer and 
available via radio and fiber optic link.  In the case that any fluid leaks at this end cap, or any 
other place in the hydraulic circuit, it is contained inside the PowerBuoy spar.  Sensors inside the 
bottom of the spar measure the quantity of leaked fluid and trigger an alarm, which would alert 
OPT and initiate the Spill Prevention Control and Countermeasure (SPCC) response protocol1 
(Appendix F). 
 
A vessel strike on a PowerBuoy was identified as a concern with regard to a scenario under 
which hydraulic fluids may be released from the PowerBuoy.  A vessel strike of a PowerBuoy 
would first impact the PowerBuoy’s float, which is passive and does not contain any hydraulic 
fluid.  If the strike was a large impact, and for some reason did reach the spar (which is over 
13 feet from the float edge) and damage it, it is unlikely that the hydraulic system would be 
impacted since it is protected by the steel structure of the spar. 
 
Because of the design considerations to minimize the potential for leaks of hydraulic fluid 
combined with the relatively small amount of hydraulic fluid in each PowerBuoy (198 to 
264 gallons; an average crabbing boat contains 10,000 to 30,000 gallons of diesel fuel), OPT 
believes the hydraulic fluid used in the PowerBuoy will likely not represent a threat to offshore 
birds or marine mammals.  A SPCC Plan has been developed in accordance with the USEPA’s 
regulations at 40 C.F.R. 112 and is included in Appendix F of the APEA.  Implementation of this 
plan will ensure that measures and procedures are in place to respond in the unlikely event of a 
release of hydraulic fluid. 
 
3.2 Spills During Construction and Installation 
 
During the installation and construction of the wave park, a number of vessels, including tugs, 
barges, cranes, and workboats will be employed.  Each of these vessels contains fuel, hydraulic 
fluid, and potentially other hazardous materials.  Stakeholders have raised a concern that there is 
a risk, that there could be a spill of such materials while these vessels are being employed. 
 
As with the other wave energy projects that OPT has built, such as the Kaneohe Bay Project in 
Hawaii, the marine construction contractors that OPT hires will be required to have spill 
response plans and their own insurance.  OPT plans to use licensed, insured marine contractors 
for the proposed project.  OPT believes, as has been successfully done with many other marine 

                                                 
1  SPCC plans are required by U.S. Coast Guard Regulations for facilities having the potential to spill oil into a 

navigable waterway or a stream/river leading to a navigable waterway. 
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construction projects, that the installation of the Reedsport Project can be executed in an 
environmentally-safe manner with appropriate safeguards to minimize the effects of spills in the 
unlikely chance that one occurs. 
 
3.3 Leachate from Antifouling Paint 
 
Species that colonize underwater surfaces, such as spores, barnacles and algae, present a 
challenge to marine underwater structures and ships.  The natural adhesive “biological glue” 
these organisms use to adhere to surfaces can lead to corrosion.  Extensive colonization can also 
increase the roughness of the surface (Callow and Callow 2002).  Biofouling, if left unchecked, 
can result in extensive effort to remove and repair colonized structures (Callow and Callow 
2002).  In response to the issues associated with biofouling, antifouling marine paints were 
developed that time-release (leach) toxins into the proximal area of the ship or structure over 
time (Schiff et al. 2007).  Antifouling paints have been commonly used in marinas, offshore 
structures, and ships for decades (Schiff et al. 2007). 
 
OPT plans to coat the PowerBuoy, SSFs, and USP with antifouling paint.  OPT is planning to 
use Ameron’s ablative “ABC3 Antifouling” to inhibit buildup of colonizing species on the 
above-mentioned project components.  ABC3 Antifouling is a self-polishing organotin-free 
antifoulant coating specifically designed for use in the marine environment.  The active 
ingredients in ABC3 Antifouling are cuprous oxide and 4,5-dichloro-3-n-octyl-4-isothiazolin-
3-one.  Ameron’s “ABC3 Antifouling” will be used to coat the float, spar, SSFs, and subsea pod 
in the following approximate volumes: 
 
■ PowerBuoy (spar and float) - 120 gallons (454 liters) 
■ SSF - 30 gallons (114 liters) 
■ Subsea pod - 25 gallons (95 liters) 
 
OPT may also use SigmaGlide paint on the SSF.  SigmaGlide is made by SigmaKalon Marine 
and Protective Coatings BV (www.sigmaglide.com).  SigmaGlide is biocide-free, and the high 
solids content (low volatile organic content) and long service lifetime contributes to low solvent 
emissions.  Technical data sheets for ABC3 Antifouling and SigmaGlide are included in 
Appendix A. 
 
Stakeholders have raised a concern that leachate from project structures coated with antifouling 
paint may negatively affect the environment.  There are two different types of antifouling paint, 
ablative and hard-finish.  Ablative antifouling paint is a soft paint that is designed to wear away, 
exposing fresh layers of biocide.  Hard-finish antifouling paint is not designed to wear away.  
The hard-finish antifouling paint starts to leach out biocides on contact with water.  These 
biocide toxins can be comprised of several different chemicals, but are commonly developed 
using copper as the active deterrent. 
 
Reports on the effect of antifouling paints on marine species vary.  Granmo et al. (2002) found 
no effect of cod embryos at existing known field concentrations of copper.  Braithwaite et al. 
(2007) reported use of antifouling paint on farmed salmon cage netting.  Low levels of copper 
have been found not to be toxic to rock crab species, but as levels increased, osmoregulation 
deteriorated (Thurberg et al. 1973).  Review of literature assessing the effects of copper-based 
antifouling paints use at docks and marinas indicated that low localized levels of copper 
generally did not have a negative impact on species and the use of antifouling paints appears 
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relatively common.  Bioaccumulation of copper in the prey species (i.e. invertebrate shellfish) of 
whales or other marine mammals appears to be at levels that do not pose a health risk (Turner et 
al. 2007). 
 
Braithwaite et al. (2007) reported use of antifouling paint on farmed salmon cage netting.  
Dissolved copper’s effect on salmonids in salt water environments remains unknown (Hect et al. 
2007; City of San Jose Environmental Services Department 2005) and it is unknown whether the 
benchmark concentration thresholds derived from testing in freshwater apply to salt water 
environments (Hecht et al. 2007).  In freshwater testing, responses of juvenile coho salmon to an 
alarm pheromone were reduced or eliminated by a exposure to 3 hours in a tank having  a 
concentration of 10 µg/L of dissolved copper (Baldwin et al. 2007).  Also in freshwater, Sandahl 
et al. (2007) found that “…sensory physiology and predator avoidance behaviors of juvenile 
coho were both significantly impaired by copper at concentrations as low as 2 µg/L”. 
 
The rate of leaching from antifouling paint into the environment is not consistent over time.  
Newly painted structures display the highest leaching rates that can be up to seven times greater 
than long-term release rates (Valkirs et al. 2003).  After two months, copper release rates 
stabilize to a low consistent emission.  The rate and level that copper releases into the 
environment is contingent upon several factors, including the movement of the structure, total 
surface area, and thickness of the paint (Castritsi-Catharios et al. 2007; Valkirs et al. 2003).  
Structures experiencing little movement or change in depth, as would be the case with the 
PowerBuoys (in comparison to moving ships), show the lowest release rates (Valkirs et al. 
2003). 
 
The state of Oregon has established water quality criteria for four constituents common to anti-
fouling paints:  total copper, total zinc, total iron, and ethyl benzene.  The EPA and U.S. 
Department of Navy (USDN) completed a hull coating leachate study (EPA and USDN 2003) 
for stationary objects in the water.  The results of this analysis are shown in Table 2. 
 

TABLE 2 
RELEASE RATES FOR BASELINE COPPER ABLATIVE COATING 

Constituent Name 
Static Release Rate 

[(µg/cm2)/day] 
Total Copper 8.9 
Total Zinc 3.6 
Total Iron 0.44 
Ethyl benzene 0.0 

 
Using the surface area of the mooring system (141 m2), PowerBuoy Float (1,415 m2), and USP 
(334 m2), an expected daily release rate for constituent of concern can be estimated (Table 3).  
The entire project area will measure 300 m x 400 m, with an average depth of approximately 
65 meters for a volume of approximately 7.8 x 106 m3 or 7.8 x 109 liters.  Therefore, the expected 
concentration within the project area will be below the existing Oregon State Water Quality 
Criteria for all four constituents of concern (Table 4). 
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TABLE 3 
EXPECTED RELEASE RATES FOR PROJECT COMPONENTS 

Constituent Name 
Mooring Release 

Rate (µg/day) 
PowerBuoy Release 

Rate (µg/day) 
USP Release Rate 

(µg/day) 
Total Release Rate 

(µg/day) 
Total Copper 1.3 x 107 1.3 x 108 3.0 x 107 1.7 x 108 
Total Zinc 5.1 x 106 5.1 x 107 1.2 x 107 6.8 x 107 
Total Iron 6.2 x 105 6.2 x 106 1.5 x 106 8.3 x 106 
Ethyl benzene 0.0 0.0 0.0 0.0 

 
TABLE 4 

CONCENTRATION OF CONSTITUENTS RELEASED FROM COPPER ABLATIVE COATING 

Constituent Name 
Oregon Water 

Quality Criteria 
(µg/l) 

Total Release Rate for 10 
PowerBuoys 

(µg/day) 

Calculated Concentration with 
Project Boundary 

(µg/l/day)* 

Total Copper 2.9 1.7 x 109 0.22 
Total Zinc 86 6.8 x 108 0.09 
Total Iron 300 8.3 x 107 0.01 
Ethyl Benzene 1,400 0.0 0.00 

*Product of total release rate for 10 PowerBuoys and approximate volume of project area (7.8 x 109 liters) 
 
While antifouling paint is toxic to a variety of aquatic organisms, the impact on water quality 
from the antifouling paint is expected to be negligible and less than the limits established by the 
State of Oregon.  In addition, the solubility of copper in sea water, wave and current activity in 
the project area, depth of water, and sandy bottom sediment in the vicinity of the PowerBuoy 
array minimizes the likelihood of any settled antifouling paint contaminants adhering to the 
sediment and reentering the water column as a result of project installation or operation.  The 
project’s location in the open Pacific Ocean further reduces the likelihood of installation or 
operation-related water quality impacts from the PowerBuoys and associated mooring system 
and subsea transmission cable, as any minor impacts to water quality, sediment disturbance, or 
current disruption in the PowerBuoy array area would be quickly dissipated. 
 
4.0 Need for Additional Information 
 
As indicated above, OPT has addressed agency concern about spills by developing and 
implementing a SPCC (Appendix F, APEA).  Otherwise, it is not anticipated that the project will 
negatively affect water quality. 
 
However, during each day that sampling is conducted for the Fish and Invertebrates Study, one 
vertical profile will be taken at both the project area and any control sites at the same 
approximate station.  Water temperature, pH, dissolved oxygen, and salinity will be measured in-
situ at approximately 20-foot-depth intervals during each deployment.  Prior to commencement 
of, and during, deployment of the single PowerBuoy and the 10-unit array, OPT will measure 
near-bottom turbidity at a location proximal to an anchor deployment and the subsea cable route.  
Water quality sampling is further discussed in the Fish and Invertebrates Study in Appendix C 
(Issue 4). 
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5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park  

FERC No. 12713 
 

Issue Assessment 
Issue No. 8 - Macroalgae 

 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup identified the need to determine the existence of macroalgae 
along the proposed subsea transmission path and to assess the potential project effects to 
macroalgae/eelgrass. 
 
2.0 Relevant Existing Information 
 
There are approximately 437 species of marine macrobenthic marine algae that are thought to 
occur in Oregon (Hansen 2003).  Much of the Oregon coast, including the project area, is 
exposed, sand-scoured habitat with less flora species richness than the more diverse habitat 
present in the neighboring states of Washington and California (Hansen 2003). 
 
3.0 Project Effects 
 
Macrobenthic marine algae typically need hard substrate, and it is uncommon to find 
macrobenthic marine algae deeper than 100 feet (30 meters) in Oregon (Pers. comm. Cristen 
Don, ODFW, September 18, 2007).  The substrate in the area of the proposed cable route and the 
PowerBuoy array is all sandy. The depth at the proposed location for the PowerBuoy array in the 
northwest corner of the project area ranges from approximately 204 to 225 feet (62 to 69 meters), 
as determined from the Marine Geophysical Survey (Appendix D, APEA) (Sea Engineering 
2007).  Therefore, macrobenthic algae presence is not expected to occur in the project area (Pers. 
comm. Cristen Don, ODFW, September 18, 2007).  There is a possibility of marine algae 
growing on the cable and the mooring lines once the project is in place (at least on portions of 
the mooring line that receive enough light to support algal growth) (Pers. comm. Cristen Don, 
ODFW, September 18, 2007). 
 
4.0 Need for Additional Information 
 
The Marine Geophysical Survey, conducted in September 2007 (Sea Engineering 2007), 
indicated that the substrate in the project area is uniform sandy bottom, which is unsuitable for 
macroalgae growth.  The biofouling study (See Issue Assessment 4 - Fish and Invertebrates 
Study) provides for monitoring the tendon lines and anchors (the project components that won't 
have antifouling paint) to see if algae colonizes the project works.  The results of the monitoring 
will be reported to the Aquatics Implementation Committee in periodic reports and, through the 
Adaptive Management Process, a meeting could be called to discuss any appropriate measures. 
 
5.0  References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 9 - Noise/Vibration 

 
1.0 Description of Issue 
 
Stakeholders have indicated a concern regarding the noise/vibration produced by the project and 
the potential effects to marine life, primarily marine mammals.  The subgroup identified the need 
to quantify frequencies and sound pressure levels. 
 
2.0 Relevant Existing Information 
 
Ambient noise, intermittent and continuous, in the marine environment originates from a variety 
of both natural and anthropogenic sources including commercial and recreational vessel traffic, 
wave action (wide areas of the ocean surfaces are excited into noisy waves by the wind), marine 
life, seismic events, and atmospheric noise.  Generally speaking, an equivalent sound in water 
will travel five times faster and 60 times farther than when generated in air (American Cetacean 
Society [ACS] 2007).  Animals such as fish and marine mammals have biological receptors that 
are sensitive to sound pressure levels (expressed in dB re 1 Pa), particle velocity (expressed in 
m/s), and the frequency of sound (expressed in Hz).  Ambient continuous noises in the ocean 
include those generated by oceanic traffic (10 to 1,000 Hz) and breaking waves and associated 
spray and bubbles (100 to 25,000 Hz).  Noise pressure spectral densities can range from about 35 
to 80 dB (re 1 μPa2/Hz) for usual marine traffic and 20 to 80 dB (re 1 μPa2/Hz) for breaking 
waves and associated spray and bubbles (Richardson et al. 1995). 
 
3.0 Project Effects 
 
The installation and maintenance of the PowerBuoys would result in a certain level of noise from 
service vessels and equipment.  Noise associated with the installation activities may temporarily 
alter migration and feeding patterns.  The PowerBuoy will also produce some level of noise 
during its operation. 
 
The Aquatic Species Subgroup indicated a concern regarding the noise and vibration produced 
by the project and the potential effects to marine life, primarily marine mammals.  The subgroup 
identified the need to quantify frequencies and sound pressure levels. 
 
OPT will conduct in situ measurements of the acoustic emissions as a function of seastate 
(different representative conditions) at the Reedsport OPT Wave site.  This will allow marine 
mammal experts to assess the frequency and amplitude of emissions in relation to the 
background noise and further assess if the migrating gray whales will be likely able to detect and 
avoid the proposed project in all weather conditions.  This testing will be completed on the single 
Phase I PowerBuoy, expected to be installed prior to the array. 
 
Hastings and Popper (2005) reviewed studies that show that fish are not adversely affected by 
sound levels less than about 160 dB (re 1 μPa).  However, at greater levels fish exhibit 
avoidance, stress, temporary and permanent hearing loss, auditory and non-auditory tissue 



 

 Appendix E - 21 Issue No. 9 - Noise/Vibration 

damage, egg damage, reduced growth rates, or mortality.  The majority of Pacific fish species 
studied have no special adaptations to enhance their hearing function and are capable of 
detecting sounds between 75 and 150 dB (re 1 μPa) and frequencies between 30 and 20,000 Hz 
(Hastings & Popper 2005).  Atlantic salmon, which have similar auditory systems as Pacific 
salmonids, generally detect sounds between 95 and 130 dB (re 1 μPa), at frequencies between 30 
and 300 Hz (Hastings & Popper 2005). 
 
In its EA for the Makah Bay Offshore Wave Energy Pilot Project in Washington (FERC No. 
12751), FERC (2007) reported that “Sound induced effects on marine mammals are expected 
when the sound overlaps in frequency and level with the hearing capability of the species under 
consideration.  There is considerable variation among marine mammals in both absolute hearing 
range and sensitivity.  Their composite range is from ultrasonic (frequencies greater than 
20 kHz) to infrasonic (frequencies less than 20 Hz).  Marine mammals as a functional group 
have functional hearing ranges of 10 Hz to 200 kHz. Odontocetes and pinnipeds are most 
sensitive to higher frequencies and mysticetes are most sensitive to lower frequencies.”  Direct 
hearing measurements, for the most part, are not available for cetacean species, but it is generally 
believed that a whale’s hearing range is related to the range of sound it produces (LGL 
Ecological Research Associates [LGL] and JASCO Research 2005).  Mysticetes are low-
frequency specialists with peak spectra of their vocalizations occurring from 12 Hz to 3 kHz; 
Odontocetes are high-frequency specialist, with peak spectra of their vocalizations occurring 
from 10 kHz to 200 kHz (Ketten 2000). 
 
Several baleen whale species, exposed to varying sound sources, impulsive and low frequency 
sounds, were observed to display avoidance behaviors at received levels of 140 to 160 dB re 
1 µPa (Malme et al. 1983, 1984, 1988, Ljungblad et al. 1988, Tyack and Clark 1998).  The effect 
of noise created by human activities has received a mixed reaction by gray whales (Moore and 
Clarke 2002).  Large commercial vessels and oil and gas developments have been shown to 
create noise that will make whales change path, increase swim speed, and alter breathing patterns 
(Moore and Clarke 2002).  Off California researchers determined a predicted reaction zone 
around a semi-submersible drill rig was less than 1 km at a received level of about 120 dB re 1 
µPa (Malme et al 1983, 1984).  Other noise associated with whale watching boats has actually 
attracted whales out of curiosity.  It has been shown that slow-moving vessels that produce noise 
at less than 120 dB (re 1 μPa) and are located over approximately 600 feet from gray whale 
groups do not provoke a fleeing reaction (Moore and Clarke 2002). 
 
Harbor porpoise were observed to leave the area of an offshore wind farm being constructed in 
Denmark during periods of piling activities (Tougaard et al. 2003).  The impact of pile driving 
activity seemed to have a short-lived effect on harbor porpoise acoustic activity in the project 
area, as the harbor porpoise activity returned to normal levels approximately three to four hours 
after the pile driving activity had ceased.  It should be noted that acoustic pingers with source 
levels of approximately 150 dB (re 1 μPa at 1 meter), known to deter porpoises out to distances 
of 100-200 meters, were used before piling driving activities commenced (Tougaard et al. 2003).  
Pile driving of a wind turbine monopile foundation yields source levels of 215 dB (re 1 μPa at 1 
meter) (Nedwell and Howell 2004).  Neither construction nor operation of the Reedsport Project 
will involve any activities creating a comparable noise level to pile driving activity.  Recent work 
in the U.K. suggested that, for harbor porpoise, the zone of audibility ranges from 1 to 3 km 
depending on the noise emitted by the ship (Thomsen et al. 2006).  The Scottish Executive 
(2007), in its assessment of environmental effects of marine renewable projects, reported that 
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cable trenching activities created noise levels that were below the level at which a behavioral 
reaction would be expected for harbor porpoise. 
 
Much of the effects of sound on killer whales has been done within the context of evaluating 
whale watching effects in inland waters of Washington and British Columbia (NMFS 2008a).  
Using vessel sound modeling, Erbe (2002) “predicted that the sounds of fast boats are audible to 
killer whales at distances of up to 16 km, mask their calls up to 14 km away, elicit behavioral 
responses within 200 m, and cause temporary hearing impairment after 30 to 50 minutes of 
exposure within 450 m.  For boats moving at slow speeds, the estimated ranges fall to 1 km for 
audibility and masking, 50 m for behavioral reactions, and 20 m for temporary hearing loss.”  
Northern Resident killer whales were reported to sometimes react to the approach of a single 
boat to within 400 m (Kruse 1991).  It should be noted that, in the Puget Sound area, the mean 
number of vessels following groups of killer whales during the peak summer months ranged 
from 18-26 boats from 1996 to 2006 with annual maximum counts of 72 to 120 boats made near 
whales from 1998 to 2006 (Koski 2004, 2006, 2007; NMFS 2006).  Consequently, killer whale 
responses could be expected to be different in the Reedsport Project area where they are 
infrequently seen and where there is not a whale watching industry targeting them.  In 2007, Holt 
(in press) reported that vessel noise can significantly reduce the range at which echolocating 
killer whales can detect salmon (NMFS 2008a). 
 
The predominant source of noise during project installation and maintenance would originate 
from the vessels’ propellers (Minerals Management Service [MMS] 2007b).  OPT expects the 
peak underwater sound intensity, generated by tugs, barges, and diesel-powered vessels 
(representative for project installation and maintenance) fully underway, to be no greater than 
130 to 160 z 1m over a frequency range of 20 Hz to 10 kHz (Richardson et al 1995).  The vessel 
should only be fully underway when traveling to and from the project site.  Also, these high 
noise levels may result from cavitation during vessel starts and stops during construction 
activities.  Most of the time during project installation and maintenance, the sound intensity will 
be much lower. 
 
It is important to note that during project construction and maintenance, OPT expects that the 
above-water sounds from the support vessels and equipment will not be transmitted into the 
water at a higher level than the natural environmental noise from wind and wave action.  FERC 
(2007), in the Makah Bay Environmental Assessment, concluded that they expected such above-
water sounds to be largely damped by ambient ocean noise on all but the calmest of days.  
Installation of the anchoring and mooring system for this project will not involve percussive pile 
driving or drilling, the most significant noise source during most marine construction (Halcrow 
Group 2006).  Additionally, vessels involved with laying the transmission cable are expected to 
be operating at idle speed.  Therefore, while the noise associated with the installation and 
maintenance activities may temporarily cause avoidance and alter feeding patterns for certain 
marine species, any effects would be short term and are anticipated to be negligible. 
 
During project operation, OPT expects the underwater noise to primarily originate from waves 
impacting the float portion of the PowerBuoy and movement of internal mechanical components.  
However, because the waves impacting the float occur at the surface, coupling into the water 
would be very poor.  According to the MMS, “[o]nce installed, wave energy technologies would 
produce low-intensity, broadband noise of a repetitive continuous nature, similar in character to 
noise from ship operations.  Such noise would be expected to have minimal impacts to human 
and marine populations” (MMS 2007b).  Previous research by EPRI reports that “…noise from 
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wave power plant machinery will generally increase in proportion to the ambient background 
noise associated with surface wave conditions, thus tending to minimize its noticeable effect” 
(EPRI 2004c). 
 
The mooring system of all OPT’s utility grade PowerBuoy technology, such as the ones 
deployed in Kaneohe Bay (Hawaii), in New Jersey, and the PB150 planned for Reedsport,  is 
designed to remain under tension.  Maintenance divers working underwater around OPT’s 
PowerBuoys deployed in Kaneohe Bay and in New Jersey have not noticed any audible sounds 
from the PowerBuoys or mooring system.  It should be noted that diver hearing underwater 
would not likely detect low frequencies. 
 
Based on this information and considering that the PowerBuoy wave energy generation uses 
relatively low-intensity wave-to-electrical energy conversion technologies (MMS 2007b), OPT 
expects the source levels generated by the PowerBuoy WECs to be closer to ambient ocean noise 
levels and to be much less than 130 to 160 dB (ref. 1μPa), as expected for representative project 
installation and maintenance vessels fully underway (Richardson et al. 1995).  Consequently, 
project operations should not result in noise being produced at levels that would negatively affect 
fish, marine mammals, or other marine life in the area. 
 
OPT will conduct in situ measurements of the acoustic emissions as a function of seastate 
(different representative conditions) at the Reedsport Project site as part of the proposed 
Cetacean Study.  As part of the proposed Cetacean Study, the noise emitted by the first 
PowerBuoy to be installed prior to the array will be evaluated under a range of seastates to allow 
for collection of device and project-specific information regarding actual noise emitted.  OPT 
will review the collected noise data with stakeholders, and anticipates that study findings will 
either confirm OPT’s belief that noise produced by the PowerBuoy will have negligible effects 
on the marine community, or if more noise is generated than expected, will provide a sound basis 
for determining appropriate additional steps to either further evaluate or mitigate for project 
operations through adaptive management. 
 
5.0 Study Plan 
 
See Acoustic Emissions Characterization portion of Cetacean Study Plan in Issue Assessment 
No. 1 (Appendix C, APEA). 
 
6.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park  

FERC No. 12713 
 

Issue Assessment 
Issue No. 10 - Sea Turtles 

 
1.0 Description of Issue 
 
The Aquatic Species Subgroup initially identified project effects on sea turtles as a concern; 
though after further evaluation, the subgroup determined that there will likely be no impact of the 
project on these species. 
 
2.0 Relevant Existing Information 
 
While sea turtles are considered a warm temperate marine reptile, four species (green [Chelonia 
mydas], loggerhead [Caretta caretta], leatherback [Dermochelys coriacea], and olive ridley 
[Lepidochelys olivacea]) have been documented from strandings along the Oregon and 
Washington Coast (Bruggeman et al. 1992).  Sea turtles are rarely observed off the coast of 
Oregon.  During the Oregon and Washington Marine Mammal and Seabird Survey, which 
occurred from 1989 to 1991, observers only documented 16 leatherback turtles: five were located 
offshore of northern Oregon along the continental slope and 11 were off the coast of Washington 
(Bruggeman et al. 1992).  For the 10-year period from the beginning of 1997 through 2007, 26 
sea turtles have been reported stranded, alive or dead in Oregon and Washington.  Of these, 15 
were green turtles, five were olive Ridley turtles, two were loggerhead turtles, and the remaining 
four were unidentified (NMFS unpublished data). 
 
2.1 Green Sea Turtle 
 
The green sea turtle is federally listed as endangered and is rarely observed on the West Coast 
(NMFS and USFWS 1998b).  The sea turtle has a global distribution, but primarily resides in 
warm coastal waters.  Over the last century, this particular species has declined in most areas and 
stands at only a fraction of its historical abundance (NMFS and USFWS 2007b).  Little is known 
regarding the limited remaining numbers of green sea turtles inhabiting the West Coast.  There 
are no known nesting sites in the West Coast and the primary area of observations is in marine 
waters south of San Diego, California (NMFS and USFWS 1998b).  There have been no recent 
documented sightings of green sea turtle in or near the Oregon Coast (NMFS and USFWS 
1998b). 
 
2.2 Loggerhead Sea Turtle 
 
Similar to the green sea turtle, the loggerhead sea turtle is federally listed as endangered and is a 
rarely documented species on the West Coast.  The loggerhead has a global distribution and 
primarily resides in waters south of San Diego, California on the West Coast.  There are no 
known nesting sites on the West Coast (NMFS and USFWS 1998c).  The majority of loggerhead 
nesting occurs in the western rims of the Atlantic and Indian Oceans (NMFS and USFWS 
2007c).  Loggerhead turtles undergo extensive migrations to feed on mid-water column 
organisms in the open ocean.  Sightings of juvenile loggerhead turtles have occurred in 
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Washington and Alaska, but there are no documented sightings of loggerhead turtles in the 
Oregon Coast (NMFS and USFWS 1998c). 
 
2.3 Leatherback Sea Turtle 
 
The endangered leatherback sea turtle is the most commonly observed sea turtle on the West 
Coast.  Sightings are still infrequent and generally are made in open water by recreational and 
commercial boaters (NMFS and USFWS 1998a).  Leatherbacks have the widest distribution of 
sea turtles, nesting on beaches in the tropics and sub-tropics and foraging into higher-latitude 
sub-polar waters.  They have evolved physiological and anatomical adaptations that allow them 
to exploit waters far colder than any other sea turtle species would be capable of surviving 
(NMFS and USFWS 2007a).  Leatherback turtles typically migrate to tropical latitudes (i.e., 
Central Americas) to nest.  Following nesting, they undergo poorly documented feeding 
migrations that range over one thousand miles and stretch along the West Coast to Alaska.  
During these migrations, leatherbacks feed primarily in the mid-water column on medusa, 
siphonophores, and salpae (NMFS and USFWS 1998a).  Little is known about the dispersal and 
developmental habitats of hatchling, juvenile, and subadult leatherbacks (NMFS and USFWS 
2007a). 
 
Observations occurring in Oregon were from commercial seining in open water pelagic areas, 
miles offshore and along the continental slope (NMFS and USFWS 1998a).  As stated above, 
during the Oregon and Washington Marine Mammal and Seabird Survey, which occurred from 
1989 to 1991, observers only documented 16 leatherback turtles:  five were located offshore of 
northern Oregon along the continental slope and 11 were off the coast of Washington.  All 
sightings were between June and September (Bruggeman et al. 1992).  Aside from arrival of 
females at nesting beaches, a few observations of foraging turtles, and a growing database of 
incidental catches, offshore behavior in the Pacific remains undefined. There are very few areas 
where the species is routinely encountered (NMFS and USFWS 1998a).  The timing and routing 
of migrations are unknown; however, migratory corridors most likely exist along the western 
seaboards of the U.S. and Mexico.  Sightings along the coast of California peak in August, 
perhaps a reflection of adults moving southward for winter breeding (NMFS and USFWS 
1998a).  More recently, tuna fishermen observed a leatherback on August 25, 2007 offshore of 
Garibaldi, though no other location information was provided (Salem News 2007).  Tagged 
leatherback turtles have been observed offshore of the Oregon coast 
(http://las.pfeg.noaa.gov/TOPP/). 
 
Critical habitat for the leatherback sea turtle was previously designated only in the Atlantic 
Ocean (NOAA 2007n); however, in 2009, NMFS proposed designation of critical habitat in the 
Pacific Ocean off areas of Washington, Oregon, and California.  The project area is located at the 
southern boundary of Critical Habitat Area 2, which ranges from Cape Flattery, Washington to 
the Umpqua River (Winchester Bay), Oregon from mean high tide to offshore to the 2,000 meter 
isobaths (NMFS 2009). 
 
The greatest causes of decline and continuing primary threats to leatherbacks worldwide are 
long-term harvest and incidental capture in fishing gear. Incidental capture occurs mainly in 
gillnets, but may also occur in trawls, traps and pots, longlines, and dredges (NMFS and USFWS 
2007a).  Reports of incidental catch in the eastern north Pacific include entanglement in gillnets 
off the coast of Washington, Oregon, and California (NMFS and USFWS 1998a). 
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2.4 Pacific Olive Ridley Sea Turtle 
 
The olive ridley sea turtle is one of the smallest sea turtles and is commonly mistaken for the 
loggerhead sea turtle, which it resembles (NMFS and USFWS 1998d).  Historically, the now 
endangered turtle was thought to be the most abundant sea turtle worldwide.  The current 
depleted population is well documented because of evaluations from its massive nesting 
aggregations that occur in the Central Americas (NMFS and USFWS 1998d).  Nesting does not 
occur in the U.S.; however, during extensive migrations, individuals have been identified as far 
north as southern Oregon.  Their migratory pathways vary annually, and no apparent migration 
corridors exist (NMFS and USFWS 2007d).  Similarly to the leatherback turtle, the olive ridley 
migrates in open ocean water feeding on mid-water organisms (NMFS and USFWS 1998d).  
Sightings in Oregon occurred when commercial fishers collected individuals as bycatch in 
setlines. 
 
3.0 Project Effects 
 
Previous NMFS studies have found there is only a minimal possibility of turtles drowning in or 
around marine aquaculture facilities with taught moorings (Nash et al. 2005) and the PowerBuoy 
array will be similar in its configuration.  Sea turtles are considered a warm temperate marine 
reptile, and are rarely found off of Oregon (Bruggeman et al. 1992).  Consequently, the 
likelihood of sea turtles being in the project area is thought to be low.  This sentiment was 
reinforced during an Oregon Solutions meeting on February 6, 2007, in which NMFS staff noted 
that turtles do not seem to be an issue in the project area.  In consultation associated with the 
Finavera and OSU test buoys off of Newport, Oregon (letter dated August 10, 2007 from 
D. Robert Lohn, NMFS to Lawrence Evans, USACE), NMFS concluded that green, olive ridley, 
and loggerhead sea turtles are unlikely to occur offshore of Oregon and were not expected to be 
in the Newport project area.  However, NMFS noted (Pers. comm., NMFS, September 5, 2008) 
that this assessment for the Newport projects was based on a proposed action with a length of 
two years, and that because the Reedsport Project license term would be considerably longer 
(35 years), it is more likely that sea turtles may occur at the project site over the term of the 
project license. 
 
NMFS stated (Pers. comm., NMFS, September 5, 2008) that the potential for sea turtle 
entanglement in derelict fishing gear was of concern, if it was found to accumulate on the 
PowerBuoy system.  It is unknown at this time to what degree the prevalence of lost or derelict 
gear is in the vicinity of the project and the potential for the array to collect this derelict fishing 
gear. 
 
As discussed in the APEA (Section 5.C.3.b), OPT staff will look for derelict fishing gear visible 
from the surface during the monthly preventative maintenance/site inspection visits and will 
conduct more comprehensive searches for derelict fishing gear during the underwater inspection 
visits.  OPT will conduct the underwater inspections in accordance with the O&M schedule and 
the Study Plans2.  This will allow OPT to monitor the degree to which fishing gear gets caught 
on project moorings, if at all, and will provide insight into establishing the proper frequency of 
subsequent underwater inspections.  This frequency is planned to be determined in consultation 
with the Aquatics Resources and Water Quality Committee within the framework of the 
                                                 
2  Inspections will be conducted annually in according with the O&M schedule, though for the first two years 

following deployment of the 10-PowerBuoy array, inspections will occur every three to four months, weather 
permitting. 
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proposed Adaptive Management Plan.  OPT proposes to work with the crabbing industry after 
issuance of the FERC License to identify ways to minimize the potential for loss of gear.  
Summaries of OPT’s monitoring of derelict fishing gear will be reported to the Aquatics and 
Water Quality Implementation Committee on an annual basis at a minimum.  In the event that 
findings indicate derelict fishing gear is found on the project array, OPT will remove derelict 
fishing gear by any practicable means as soon as possible after it is detected consistent with 
personnel safety.  Specific procedures and approaches are subject to future discussions with the 
Aquatics and Water Quality Implementation Committee. 
 
Recently, NMFS has proposed critical habitat designation for leatherback sea turtles that 
includes the project area.  NMFS identified two primary constituent elements (PCEs) that were 
essential for the conservation of leatherbacks in marine waters of the U.S. west coast: 
1) occurrence of prey species of sufficient condition, distribution, diversity, and abundance to 
support individual as well as population growth, reproduction, and development and 2) migratory 
pathway conditions to allow for safe and timely passage and access to/from/within high use 
foraging areas (NMFS 2009).  The proposed listing identified eight groups of activities that may 
have the potential to affect the two PCEs: pollution from point sources, runoff from agricultural 
pesticide use, oil spills, power plants, aquaculture, desalination plants, tidal energy or wave 
energy projects, and LNG projects (NMFS 2009). 
 
Based on discussions with the Aquatics Species Subgroup, the exposure of leatherback sea 
turtles is expected to be higher than that for other sea turtle species but still low.  The Declaration 
of Cooperation also states that the signing organizations believed that there will likely be no 
impact from the project on these species.  OPT believes that proposed project will not negatively 
affect the identified PCEs.  While the greatest densities of a primary prey species, brown sea 
nettle (C. fuscescens), occur north of Cape Blanco, Oregon and in shallow inner shelf waters 
(Suchman and Brodeur 2005), OPT believes that based on the project’s scale, it will not effect 
leatherback prey species condition, distribution, diversity, and abundance.  OPT believes that the 
derelict fishing gear is the only threat to migratory pathway conditions. 
 
4.0 Need for Additional Information 
 
With the aforementioned program to monitor for and remove derelict fishing gear that may catch 
on project components, combined with the fact that, except for very rare occasions, sea turtles 
are not expected in the project area, OPT concludes that project effects will be minimal for sea 
turtles.  OPT does not believe the project will negatively affect sea turtles and that additional 
information is not required. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park 
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Issue Assessment 
Issue No. 11 - Recreation Uses 

 
1.0 Description of Issue 
 
Stakeholders have identified the potential for the project to affect whale watching (changes in 
whale migration patterns and resulting impacts on whale watching) and sport fishing. 
 
2.0 Relevant Existing Information 
 
The marine portion of the project will be located in the Pacific Ocean approximately 2.5 nautical 
miles off the coast of Douglas County, Oregon.  The project boundary will encompass an area of 
0.25 square miles (800 by 800 meters) where the water depth is approximately 165 to 225 feet 
(50 to 69 meters).  However, the actual footprint of the constructed array is expected to be only 
about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres (0.12 km2).  
In response to concerns by the crabbing community, the PowerBuoy array inside the project area 
will be deployed in the northwest corner of the project area where depths range from 
approximately 204 to 225 feet (62 to 69 meters). 
 
In the project area, whale watching occurs from the Umpqua Lighthouse north to Sea Lion 
Caves.  The Oregon Parks and Recreation Department (OPRD) conducts organized recreational 
whale watching at the Umpqua Lighthouse throughout the year.  The 67-foot-tall historic 
lighthouse, part of the Umpqua State Park and managed by Douglas County, is one of the 28 
whale watching sites organized by the OPRD Whale Watching Center along the Oregon Coast.  
The primary identified species by visitors is the gray whale.  Attendance for whale watching at 
the Umpqua Lighthouse site has ranged from 200 to almost 800 people per week (Table 1).  This 
station receives moderately low use compared to other locations such as Depoe Bay, which can 
receive over 6,000 people in a week (OPRD 2007).  The southern whale migration starts in 
December and peaks the first week of January.  The northern migration starts in late February 
and continues through June (Bradley et al. 2007).  From 2005 to 2007, visitors have seen from 0 
to 257 whales per week at the Umpqua Lighthouse (OPRD 2007) (Table 1). 
 

TABLE 1 
WEEKLY SUMMARIES OF GRAY WHALES OBSERVED 

FROM THE UMPQUA LIGHTHOUSE 
Week No. Whales No. Visitors 

March 24 - 31, 2007 257 634 
Dec 26, 2006 - Jan. 1, 2007 22 353 
March 21 - April 1, 2006 153 783 
Dec 26, 2005 - Jan. 2, 2006 0 260 
March 19 - 26, 2005 46 523 
Dec. 26, 2004 - Jan 2, 2005 61 456 

Source:  OPRD 2007. 
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The most popular fish in the region include halibut, seaperch, a variety of bottomfish (Umpqua 
Post 2007), and Chinook salmon and coho salmon.  Winchester Bay and Salmon Harbor, both 
located at the mouth of the Umpqua River, support a recreational fishing industry that is 
important to the local economy (EPRI 2004a).  Salmon Harbor has one of the largest and most 
modern recreational facilities on the Oregon Coast, with 900 moorage slips, 300 RV camping 
sites, 27 land leases, and two boat launch stations (Reedsport/Winchester Bay Chamber of 
Commerce 2007).  In 2003, four registered sportfishing outfitters and four charter vessels 
operated out of Reedsport.  In the same year, Winchester Bay had only one outfitter guide but 
five charter vessels.  In 2000, three license vendors in Reedsport sold 2,059 sportfishing licenses, 
with a total value of $34,526, while no licenses were sold in Winchester Bay during that same 
year (NOAA 2007j).  The general vicinity of the project area supports a robust local sport 
fishery, concentrated in the summer months.  While groundfish represent the largest portion of 
the total catch, the salmon fishery appears to be the most economically important (Davis and 
Radtke 2005). 
 
3.0 Project Effects 
 
Stakeholders have raised the concern that the number of gray whales visible from the Umpqua 
Lighthouse may be reduced if whales avoid the project because of noise generated by the 
PowerBuoys or if the results from the Cetacean Study (see Appendix C, APEA) result in 
deployment of acoustic guidance devices to deter whales around the wave park.  If whales are 
deterred from the project area, it is unclear if they may move further out to sea rather than 
moving nearshore and therefore be less visible from the lighthouse.  However, even if acoustic 
guidance systems are determined to be necessary, it is believed that whales will not swim great 
distances out of their way to avoid the project.  Because the lighthouse is located over 6 miles 
southeast of the proposed PowerBuoy array, it is anticipated that the project will not affect the 
distance whales are swimming offshore near the lighthouse. 
 
With respect to recreational fishing, it appears from discussions with local charter boat operators 
that the project area is not typically targeted for recreational fishing.  While data from the 
Oregon Recreational Boat Survey and the 2004 ODFW economic study provide valuable data to 
characterize the regional recreational fishery, they do not provide indications of precisely where, 
or at what depths, the majority of recreational fishing occurs.  It is not anticipated that the 
proposed project will affect coho or Chinook salmon, especially at the current population levels.  
Installation and operation of the project would preclude recreational fishing in the array 
footprint, as the PowerBuoy array area would be designated as a No Fish Zone and a Restricted 
Navigation area.  However, given the small size of the PowerBuoy array footprint 
(approximately 30 acres), this loss of area would not be significant for marine recreational 
fishing. 
 
4.0 Need for Additional Information 
 
The proposed Cetacean Study involves developing a strategy and study plan for monitoring the 
behavior of whales in the presence of the project, and then monitoring the behavior of whales 
after the PowerBuoys are deployed.  OPT believes results of this study will allow for 
confirmation of the expectation that the project will not affect the distance whales are swimming 
offshore near the lighthouse.  The potential project effects on whales are further discussed in the 
Cetacean Study (Appendix C, APEA). 
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5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park  

FERC No. 12713 
 

Issue Assessment 
Issue No. 12 - Navigational Safety/Notification of Mariners 

 
1.0 Description of Issue 
 
Stakeholders have expressed concern regarding navigational safety following development of the 
project and, requested that, in advance of construction, mariners be notified that the PowerBuoy 
array is designated as a No Fish Zone and Restricted Navigation Area. 
 
2.0 Relevant Existing Information 
 
The project area is used by a variety of boats including recreation, charter, and crabbing vessels.  
The project will consist of 10 PowerBuoy wave energy converters.  Each PowerBuoy has a float 
diameter of about 36 feet, extends 29.5 feet above the water, and has a draft of 115 feet 
(Figure 1).  The PowerBuoys will be deployed in an array of three rows, approximately in a 
north-south orientation and roughly parallel to the beach.  The two outside rows will consist of 
three PowerBuoys, and the middle row will consist of four PowerBuoys.  The PowerBuoys will 
be spaced approximately 330 feet apart.  OPT is looking to site the project within an area 
measuring ½ mile by ½ mile (160 acres, 0.65 km2).  However, the actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 
400 meters) or approximately 30 acres (0.12 km2). 
 
3.0 Project Effects 
 
As with any moored object at sea, the PowerBuoys represent a hazard to navigation.  The wave 
park has been designed with navigation and public safety in mind.  From experience developing 
other wave energy projects and in response to stakeholder comments, OPT proposes the 
following protection measures for navigational and public safety. 
 
■ As part of ensuring public safety, OPT plans to clearly mark and identify the wave power 

park on navigation charts as well as properly illuminating the perimeter PowerBuoys to 
minimize the opportunity for vessel collisions. 

■ Implement an Emergency Response/Recovery Plan.  A copy of the proposed plan is 
included Appendix I of the APEA. 

■ Join OFCC and have them administer safety of the buried cable. 
■ Implement a Marine Use/Public Information Plan, which will include: 

− Plans and procedures for designation of the PowerBuoy area as a Restricted 
Navigation Area (USCG) and No Fishing Zone (ODFW).  Pursue similar 
designations with the Oregon Department of State Lands.  Establish appropriate 
navigation chart modifications through the USCG. 

− Plans for lighting the PowerBuoys to minimize the opportunity for vessel collisions. 
− Plans for a public information campaign to inform commercial and recreational users 

of the changes in designation and provide information about location, hazards, and 
how to manage a vessel that inadvertently enters the project area. 
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FIGURE 1 
OPT, INC. PB150 POWERBUOY WAVE ENERGY CONVERTER 
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The potential for boat collisions has been reduced by incorporating a restricted navigation zone 
and the required USCG lighting.  The presence of the wave park is also not expected to adversely 
affect the ability of responders to respond to any emergency or to communicate in the area of the 
wave park.  OPT will light the PowerBuoy array at night in accordance with USCG regulations, 
including NVICO2-07, to aid the navigation of mariners. 
 
OPT will light the eight perimeter PowerBuoys in the array with Carmanah 702-GPS, as 
described in the table below.  The inside two PowerBuoys will also have a flashing light of less 
intensity, as requested by the USCG. 
 
The lighting flash pattern will be developed in consultation with stakeholders and the light 
manufacturer. The final flash pattern will aid in depth perception, visibility in a variety of 
seastates, and the ability to distinguish individual PowerBuoys.  With respect to concerns 
regarding attraction of seabirds to the lit PowerBuoys, USFWS recommends that OPT use a flash 
timing of equal to or greater than 4 seconds for each individual light, and OPT will adhere to this 
requirement. 
 
The Carmanah (www.solarmarinelights.com) Model 702-GPS is a fully-integrated, solar LED 
three-nautical-mile (3.4 miles) marine light with Global Positioning Satellite (GPS) 
synchronization.  The integrated GPS receiver will allow the lights to synchronize flash patterns. 
 
The following are the typical specifications of the Carmanah 702-GPS. 
 
■ Lens Color .................................................................................................................... Yellow 
■ Effective Intensity ................................................................................................. 18 Candela 
■ Nominal Night Range .................................................................................. 3.2 nautical miles 
■ Horizontal Output ................................................................................................. 360 degrees 
■ On/Off Level .......................................................................................................... 70/100 lux 
■ Illumination Technology ........................................................................................... 24 LEDs 
■ Synchronization Technology ............................................................................................ GPS 
 
The navigational and public safety measures proposed by OPT will ensure safe navigation in the 
project area.  The PowerBuoys will include instrumentation for monitoring their performance 
and location, and OPT developed an Emergency Response and Recovery Plan (Appendix I, 
APEA) which will be in place in the unlikely event that a PowerBuoy becomes detached from 
the mooring system. 
 
To provide for navigational safety, OPT plans to request designation of the PowerBuoy array as 
a Restricted Navigation Area and a No Fishing Area.  Requirements for this designation have 
been defined and will be applied for as appropriate.  Furthermore, mariners will be notified of 
these designations in advance of the commencement of construction. 
 
See Attachment A for additional information about the proposed lighting system. 
 
4.0 Need for Additional Information 
 
OPT believes the proposed steps outlined above will ensure safe navigation in the project area. 
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5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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ATTACHMENT A 
 
OPT has selected the Carmanah (www.solarmarinelights.com) Model 702-GPS (as shown in 
Figure A-1) which is a fully-integrated, solar LED three-nautical-mile (5.4 km) marine light with 
Global Positioning Satellite (GPS) synchronization. 
 

FIGURE A-1 
CARMANAH MODEL 702-GPS SOLAR LED LIGHTS WILL BE USED TO LIGHT 

THE REEDSPORT OPT WAVE PARK 

 
 
Originally designed and built under contract with the U.S. Coast Guard, the 702-GPS lights are 
the first solar-powered lanterns using light emitting diodes (LEDs) to enter the U.S. Navigational 
Aid System.  The 702-GPS is designed for use in regions where daily solar illumination is 
greater than 1.0 hours of winter sunlight. 
 
The 702-GPS charges during the day, even under cloudy conditions, and turn on automatically at 
night.  Instead of traditional incandescent bulbs, the 702-GPS uses durable, high-intensity light 
emitting diodes (LEDs), which have a lifespan of up to 100,000 hours.  Therefore, other than 
replacing the battery packs approximately every 5 years, the 702-GPS is designed to operate 
flawlessly with no additional servicing or maintenance.  The 702-GPS is fully-integrated, self-
contained and watertight. 
 
These lights are used around the world for marking navigation buoys, port and harbor entrances, 
and breakwaters.  Figure A-2 shows the 702 series light in use on a USCG buoy in Yaquina Bay, 
Oregon. 
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FIGURE A-2 
SOLAR POWERED, LED LIGHTS ARE APPROVED FOR USE ON USCG MARKS, 

INCLUDING THIS MARK IN YAQUINA BAY IN OREGON 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 13 - Aesthetics 

 
1.0 Description of Issue 
 
The Recreation and Public Safety Subgroup identified the need to confirm that the project has no 
significant impact on the view (both day and night) from area beaches and elevated viewpoints 
including those in Umpqua Lighthouse State Park. 
 
2.0 Relevant Existing Information 
 
The project area extends from the PowerBuoy array, located in the Pacific Ocean about 
2.5 nautical miles from the coast west of Gardiner, Oregon, to shore, from where an underground 
transmission cable will be buried for approximately 3 miles inland to an existing Douglas 
Electric Cooperative transmission line.  The dominant aesthetic resource in the area is the open 
ocean, beach, and dunes.  People who recreate in the project area enjoy beautiful settings 
including views from the ocean shore, from hiking trails, and across the open sand dunes.  As 
indicated in the previous section, the state has designated Oregon’s ocean shore for recreational 
use and resource management by state law.  OPRD has identified the shore’s scenic views and 
settings as key elements that improve the recreational experience along the coast, which sees 
over six million beach visits per year (OPRD 2005).  For 2007 OPRD estimated approximate day 
use visitation for all coastal state parks to be 22,309,582 people (OPRD 2008 unpublished data). 
 
People seek different coastal experiences ranging from crowded beach settings to solitude and 
solace of a more natural, quiet setting.  The project area, considered the southern part of 
Oregon’s Central Coast, is at the southern end of about 23 miles of continuous undeveloped, 
natural beach settings.  Much of this area is considered “primitive”.  As such, this area provides 
more opportunities for those seeking seclusion and pristine beaches than more northern parts of 
Oregon’s shore (OPRD 2005). 
 
Two of the primary aesthetic resources along this portion of the Central Coast are the Oregon 
Dunes National Recreation Area and the coastline itself.  The 31,500-acre recreation area attracts 
an estimated 1.5 million visitors a year, who participate in hiking, fishing, off-road vehicles, 
canoeing, horseback riding, photography, and camping.  The Oregon Coast Trail runs along the 
beach from Tahkenitch Creek to Sparrow Park Road, adjacent to Three Mile Creek, and follows 
the access road along the effluent pipe easement (i.e., Sparrow Park Road) east to Route 1013.  
The coastline in this part of Oregon is dominated by the sandy dunes and spits such as those 
found in the Oregon Dunes National Recreation Area and the Umpqua River Spit.  Photographs 
of the shore are shown in Photographs 1 and 2 below. 

                                                 
3  The trail then follows Route 101, crossing the Umpqua River in Reedsport, and rejoins the coast near Umpqua 

Light State Park. 
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Photograph 1 - View from beach at effluent pipe easement. 

 

 
Photograph 2 - Looking inland at Sparrow Park Road (County Road) from effluent pipe easement. 
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3.0 Project Effects 
 
Seascapes along the Oregon coast are highly valued by both residents and tourists.  The proposed 
project is located approximately 2.5 nautical miles from the nearest beach and approximately 
6.5 miles from the Umpqua Lighthouse.  The PowerBuoy extends 29.5 feet (9 meters) above the 
water surface, and the array will be sufficiently lit to fulfill navigational and safety requirements.  
Photograph 3 below gives a visual image of PowerBuoy on the water from close range (less than 
10 feet). 
 

 
Photograph 3 - 40 kW PowerBuoy at close distance (less than 10 feet). 

(150 kW PowerBuoy proposed for Reedsport Project). 
 
Visual impact is often cited as one of the reasons that many communities have opposed plans to 
develop power projects.  During consultation with stakeholders leading to the signing of the 
Declaration of Cooperation, stakeholders identified the need to evaluate the aesthetic effect of 
the project.  From analysis of this issue, OPT has concluded that the project will appear very 
small from shore and will not negatively affect the aesthetic values of the project area (see 
discussion below).  In order to verify this assumption following the installation of the first 
PowerBuoy, to be deployed prior to the array, OPT proposes to conduct a Visual Assessment 
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Tour, involving the interested members of the Recreation/Public Safety Implementation 
Committee viewing the single PowerBuoy from the beach, the top of a dune near the beach, and 
the Umpqua Lighthouse, within the framework of the Adaptive Management Plan. 
 
One of the benefits of offshore wave projects is that they have considerably less visual impact 
than other nearshore or offshore energy projects, as the PowerBuoys are relatively small (only 
29.5 feet of the structure is located above the water with the bulk of the device hidden below the 
water) and are located far from shore.  A comparison of OPT PowerBuoy models to a 
representative offshore wind turbine is shown below in Figure 1. 
 

FIGURE 1 
COMPARISON OF OPT POWERBUOY MODEL TO A REPRESENTATIVE 

OFFSHORE WIND TURBINE 

 
Source:  OPT 2007a. 

 
The potential visual effect of the above-water component of the PowerBuoys would be a 
function of the viewer’s location and orientation at sea level.  As the majority of potential 
viewers will be on shore, OPT conducted a desktop analysis to determine how the PowerBuoys, 
once deployed, would be seen from shore from three locations: 
 
■ From the nearest point of land, which is on the beach where the power would come ashore 

2.5 miles from the PowerBuoy array;  
■ From the top of a sand dune behind the beach observation location (choices include an 

approximately 70-foot dune located about 0.25 miles from shore and an approximately 
150-foot-high dune located about 0.5 miles from shore) (Pers. comm., Robin Hartmann, 
Oregon Shores, August 29, 2008); and 
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■ From a prominent elevated viewpoint, using the Umpqua River Lighthouse State Park, 
which has an elevation of 100 feet and is located 6.5 miles southeast PowerBuoy array. 

 
As a simple estimate of visibility, the visible distance to the horizon from these two locations 
was calculated.  Using a Distance to the Horizon table (Bowditch 1995), a person with a 5-foot 
(1.5 meter) height of eye on the beach sees the horizon as 3.0 statute miles (4.5 kilometers) 
away.  A person atop the cliffs near Umpqua River Lighthouse State Park with a height of eye of 
105 feet (32 meters) can see approximately 13 statute miles (21 kilometers).  Therefore, the 
entire 27-foot PowerBuoy (maximum height above water surface) would theoretically be visible 
from all the selected locations. 
 
Having established that the wave farm would be within the horizon viewscape, OPT then 
considered how visible the PowerBuoys would be.  As a simple assessment, using a 
measurement at arm’s length for scale, the PowerBuoys will measure as follows from the 
selected viewing sites: 
 

View point 
Approximate distance from 

PowerBuoy array 
(statute miles) 

Size of PowerBuoy as measured at 
arm’s length 

(for scale; in mm) 
Beach 2.5 1.6 

Top of 70-foot dune behind beach 2.75 1.5 
Top of 150-foot dune behind beach 3.0 1.4 
Top of cliffs near Umpqua River 

Lighthouse 
6.5 0.6 

 
A PowerBuoy would therefore appear to be between 0.6 and 1.6 mm, at arm’s length, depending 
on where one is viewing the array from.  In addition, the openness of the upper portion of the 
PowerBuoy (Photograph 3 above) would result in the PowerBuoy being less visible from shore. 
 
The project would add an obscured built element to the existing daytime views of the seascape.  
However, it should be noted that this assessment is based on clear sky conditions.  Considering 
1) the distance of the PowerBuoys from shore, 2) the resulting small size of the PowerBuoys as 
viewed from shore, and 3) the potential for fog and haze present along the Oregon Coast much of 
the year, it is anticipated that the proposed project will be visually unobtrusive. 
 
At night, all 10 PowerBuoys will be lit for navigation safety.  These lights would create a visual 
change to the relatively unbroken nighttime view off of the Oregon coast, in the form of 
pinpoints of light on the horizon.  Greatest nighttime visibility would occur in undeveloped or 
lightly developed areas, such as the Oregon Dunes National Recreation Area, as ambient light 
would diminish the contrast of the navigation lighting against the night sky.  Due to uncertainties 
around the degree of impact that can be reasonably expected from the PowerBuoy array, OPT 
recommends that the subgroup visual analysis include both daytime and nighttime visitations. 
 
OPT concludes that the project will not negatively effect the aesthetic values of this area, and 
that the proposal to conduct the Visual Assessment Review involving the interested members of 
the Recreation/Public Safety Implementation Committee viewing the single PowerBuoy from the 
beach, the top of a dune near the beach, and Umpqua Lighthouse, within the framework of the 
Adaptive Management Plan will allow stakeholders to confirm the validity of this conclusion. 
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4.0 Need for Additional Information 
 
From the analysis presented above, there are no known negative visual impacts from this project.  
OPT will conduct a Visual Assessment Review, involving viewing the project from the beach, 
the top of a dune near the beach, and Umpqua Lighthouse with interested members of the 
Recreation and Public Safety Subgroup following the installation of the first PowerBuoy, which 
will be deployed prior to the array. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 14 - Transport Moratorium/Transit Lanes 

 
1.0 Description of Issue 
 
The Crabbing/Fishing Subgroup has expressed the following concerns: 
 
■ Need for transport moratorium during the beginning of the Dungeness crab season to 

minimize damages to crab pot buoys from the movement of vessels, barges, and 
PowerBuoys. 

■ Need for vessel transit lanes in larger wave parks. 
■ Need for predetermined transit lane from port to wave park for wave park-related vessels 

during construction and maintenance. 
 
2.0 Relevant Existing Information 
 
Dungeness crab are an important tribal, commercial and recreational component of Oregon’s 
economy (ODFW 2006b).  Dungeness crab represent a $150 million dollar contribution to the 
state’s economy and are the single most valued species on the coast (Pers. comm. Nick Furman, 
Oregon Dungeness Crab Commission, February 14, 2008).  Currently, there are more than 350 
vessels engaged in the Dungeness crab fishery (Oregon Dungeness Crab Commission, undated).  
The average commercial Dungeness crab fishing boat utilizes between 300 to 500 pots at depths 
between 30 and 600 feet of water (Oregon Dungeness Crab Commission, undated).  Although 
commercial Dungeness crab fishing pots are typically set at depths between 30 and 600 feet of 
water, the Dungeness crab is tolerant of salinity changes and can be found in the shallowest parts 
of lower estuaries to depths of 1,200 feet of water (ODFW, 2008). 
 
3.0 Project Effects 
 
3.1 Transport Moratorium 
 
The construction and maintenance of the wave park will require a number of vessels transiting to 
and from the wave park from the Port of Umpqua as well as other ports of commerce.  The 
movement of large vessels, including towed barges and PowerBuoys, has been identified as a 
potential risk to crab pots.  Specifically, crabbers have identified that large “strings” of lines of 
pots could be damaged by such vessel movement. 
 
The Crabbing/Fishing subgroup discussed how best to deal with PowerBuoy movement between 
the port and project area at an October 3, 2007 meeting.  Seventy-five percent of the annual 
harvest reportedly is landed in the first eight weeks of the season (which normally begins in early 
to mid-December) (October 3, 2007 Crab/Fish Meeting).  There was concern that the movement 
of PowerBuoys, vessels, and barges from the port to the wave park could damage the crab pots 
and thereby impact the harvest.  The Crabbing/Fishing subgroup has suggested a “transport 
moratorium” during the first eight weeks of the crabbing season, a recommendation that was 
endorsed by the Recreation/Public Safety subgroup. 
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3.2 East-West Transit Lanes 
 
For larger wave parks East-West transit lanes have been proposed that would allow vessels to 
transit from one side of the park to the other.  The proposed project is for only 10 PowerBuoys 
and will occupy a site covering a surface area of approximately 30 acres.  Given the small 
footprint, stakeholders have agreed that transit lanes were not needed but should be considered 
for larger wave parks  
 
3.3 Transit Lanes from Port to Wave Park during Construction and Maintenance 
 
Although a majority of the crab harvest happens in the first eight weeks of the season, it is likely 
that during the term of the license during the balance of the season (which ends in mid-August) it 
will be periodically necessary to move a PowerBuoy for installation or maintenance.  Crab pots 
are likely to be placed in the area immediately surrounding the project area and between the 
project area and the mouth of the Umpqua River.  During its October 3 2007 meeting, the 
Crabbing/Fishing subgroup suggested that fixed transit lanes for maintenance boats and 
PowerBuoy movement be established, using existing east-west and north-south tow lanes to the 
greatest extent possible.  The existing and new transit lanes, which would be known to local 
fishermen through communications associated with the notification to mariners process for the 
No Fishing and Restricted Area Designations, would be used by OPT during times of 
construction and maintenance. 
 
The Crabbing/Fishing Subgroup has also suggested that OPT provide up to two weeks notice of 
PowerBuoy movement associated with scheduled maintenance.  Such notice would allow 
crabbers to minimize the number of pots that were set in the transit lanes.  For unscheduled 
maintenance or emergencies, no notice would be required but OPT will use a vessel with vessel 
monitoring system capability.  OPT may not provide two-week advance notice in the event that it 
is necessary to take advantage of a period of good weather. 
 
4.0 Need for Additional Information 
 
To address stakeholder concern, in addition to initiating a transport moratorium during the first 
eight weeks of the Dungeness crab season (starts in December) to minimize damages to crab pot 
buoys, OPT also proposes to establish a predetermined transit lane from the port to the project 
for project-related vessels during construction and maintenance, and provide two weeks notice of 
PowerBuoy transport associated with scheduled maintenance.  As stated above, unscheduled 
maintenance, emergencies, and weather may prevent OPT from complying with the two-week 
advanced notice.  OPT believes that these measures, which will developed as part of the 
Crabbing and Fishing Protection Plan, will appropriately mitigate for potential negative effects 
of project construction and operation on area vessel movement. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 15 - Lost Productivity and Gear 

 
1.0 Description of Issue 
 
The proposed project is located in an area that is known to have a beneficial use to the fishing 
community.  Local crabbers have raised the issue that they may experience a loss of productivity, 
as they view the proposed project site as being located in preferred crabbing grounds close to the 
Umpqua River.  Fishermen have also raised this concern based on the reduction of the area that 
is available for them to crab and fish. 
 
2.0 Relevant Existing Information 
 
Dungeness crabs are caught in circular steel traps called pots.  Weighing anywhere from 60 to 
125 pounds and measuring 36 to 48 inches in diameter, each pot has a length of line and a buoy 
attached to mark its position for retrieval.  The pots are baited with squid or razor clams to attract 
the crabs, and set on the ocean floor following the contour of the adjacent coastline.  They are 
allowed to “soak” for a one- to four-day period, depending on the fishing conditions, weather, 
and time of year.  The average crabbing vessel manages 300 to 500 pots in depths of 30 to 
600 feet of water (Oregon Dungeness Crab Commission 2007), though area crabbers have stated 
that the best fishing in the project area is from 150 to 240 feet.  After being brought to the 
surface by a hydraulic power-block, the crabs are sorted and kept alive onboard the vessel in 
circulated seawater until they are delivered to shore-side processing plants. 
 
3.0 Project Effects 
 
Crabbers have suggested that the proposed PowerBuoy array area will reduce the overall number 
of crabs that will be caught and that at the end of the season, there will be a large population of 
legal male crabs left in the proposed PowerBuoy array area.  Other members of the local fleet 
have suggested that there will be no decrease in the number of crabs harvested, but that the 
presence of the project will make it more inconvenient for the crabbers to fish in the area.  These 
same fishermen have suggested that when bait is placed around the perimeter of the wave park, 
that all or most of the crabs in the array area will be drawn to the bait.  It has also been suggested 
that one of the best places to crab will be the perimeter of the project as there will be a “captive” 
population of crabs under the wave park and that the crabber that is first to set pots will catch the 
crabs that are in the vicinity of the wave park. 
 
The mooring lines and the PowerBuoy itself represent a potential entanglement obstacle as crab 
pots may move and drift during large storm events.  Members of the Crabbing/Fishing Subgroup 
have stated that pots have been known to move several miles during a storm and in many cases 
are never found.  Members of the Crabbing/Fishing Subgroup have expressed particular concern 
about lost productivity from lost pots and interest in developing procedures for timely recovery 
of tags and gear.  Recently-implemented pot limits inhibit a crabber’s ability to replace a lost pot, 
as the current process to replace a lost tag is 45 days, a significant portion of the crabbing season 
(Crabbing/Fishing Subgroup Meeting, March 8, 2007).  If the floats on the pots remain on the 



 

 Appendix E - 46 Issue No. 15 - Lost Productivity and Gear 

surface, the pots may be recoverable.  It is difficult to predict how long it would take for a crab 
pot to become so entangled that it would not be recoverable.  Because the subsea transmission 
cable will be buried to a depth of at least 3 to 6 feet, trawlers will not snag the transmission 
cable. 
 
Members of the Crabbing/Fishing Subgroup discussed the scale of potential impacts due to lost 
gear associated with operation of the proposed project.  Members of this subgroup hypothesized 
that it would be reasonable to expect three or four storm events a year, resulting in 300 pots lost 
in the park, mostly from the south side of the project due to typical weather patterns.  Each pot 
costs between $200 and $300 and would likely contain approximately 20 crabs (November 12, 
2007 Crabbing/Fishing subgroup meeting). 
 
4.0 Need for Additional Information 
 
As part of the Fish and Invertebrates Study (Appendix C, APEA), OPT will evaluate if the 
project affects the local (scale:  tens of meters) distribution and abundance of adult Dungeness 
crab.  This will allow for determination of whether there is an effect of the project on the crab 
fishery.  OPT also proposes to work with the crabbing industry (post-license issuance) to:  
1) identify ways to minimize the potential for loss of gear; and 2) develop a protocol to recover 
or provide compensation for gear that becomes entangled in project mooring lines. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 16 - National Security 

 
1.0 Description of Issue 
 
Stakeholders expressed concern regarding National Security. 
 
2.0 Relevant Existing Information 
 
The proposed project will supply clean, renewable power to the Nation’s electricity grid.  The 
project is believed to be located in an area that could be exposed to acts of terrorism. 
 
3.0 Project Effects 
 
Stakeholders have discussed the proposed project in regard to national security.  Stakeholders 
agree that due to the small size and remote location, the proposed project does not pose a threat 
to national security.  Should there be an interruption of power production, it is expected that 
other sources of power that will make up for the lost generation.  
 
4.0 Need for Additional Information 
 
Because the risk to national security is low, OPT does not propose to gather any additional 
information in addition to what has been collected and proposed to date. 
 
5.0 References 
 
Not applicable. 
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Issue Assessment 
Issue No. 17 - Wave, Current, and Sediment Transport 

 
See Appendix C, Marine Resources Study Plans. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 18 - Cultural Resources 

 
1.0 Description of Issue 
 
The Terrestrial/Cultural Resource Subgroup identified project effects on cultural resources as 
any ground disturbances associated with the placement of the underground transmission cable or 
interconnection must follow appropriate measures to assure that cultural resources are addressed 
appropriately. 
 
2.0 Relevant Existing Information 
 
There are no Indian reservation lands within the project boundary or immediate project vicinity.  
The ancestral lands of the Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw Tribes 
(CTCLUSI) extend over the central and southern coast of Oregon (Figure 1) encompassing the 
Reedsport OPT Wave Park project area.  The CTCLUSI’s ancestral lands extend from Tenmile 
Creek in Lane County south to Fivemile Point in Coos County, and from the crest of the Coast 
Range to 12 nautical miles beyond the continental shelf (Letter from Howard Crombie, Director, 
Dept. of Natural Resources, CTCLUSI, October 9, 2006). 
 
Cultural resources include prehistoric and historic-period archaeological sites, objects, historic 
structures, and traditional cultural properties (TCPs).  TCPs are places that may or may not have 
human alterations, but are important to maintaining the cultural identity of a community such as 
an Indian tribe.  The FERC regulations follow Section 106 of the National Historic Preservation 
Act of 1966, as amended, in requiring that the Commission evaluate potential effects of a 
proposed project on cultural resources listed or eligible for listing in the National Register of 
Historic Places and to afford the Advisory Council on Historic Preservation a reasonable 
opportunity to comment on the proposed undertaking.  Cultural resources listed or considered 
eligible for the National Register of Historic Places are called historic properties.  Pursuant to 
Section 106, if potential adverse effects are identified within the proposed project’s Area of 
Potential Effects (APE), the Commission needs to seek ways to avoid, reduce, or mitigate such 
adverse effects in consultation with the State Historic Preservation Officer (SHPO), and with any 
other interested parties, including Indian tribes.  When the APE involves Indian reservation 
lands, the Commission seeks the concurrence of the Tribal Historic Preservation Officer (THPO) 
in lieu of the SHPO. 
 
Historically, at least four tribal groups inhabited the Umpqua River Basin.  The Southern Molalla 
Tribe inhabited areas that surrounded the headwaters of the South Umpqua River.  The Lower 
Umpqua Tribe (Kalawatset) occupied the coastal lands and tributaries from the Siltcoos River 
south to Tenmile Creek.  The Upper Umpqua Tribe and the Cow Creek Band of the Umpqua 
Tribe lived along the Umpqua River, occupying the majority of the basin (Barnes & Associates 
2006). 
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FIGURE 1 
ANCESTRAL TERRITORY OF THE CONFEDERATED TRIBES OF COOS, LOWER 

UMPQUA, AND SIUSLAW INDIANS 

 
Map from testimony in the Court of Claims of the United States, No. K-345, 32Q et seq., 9 April 
1935. (Confederated Tribes 2007). 
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It remains unknown when these area tribes settled their respective lands.  Archaeological remains 
suggest that the Native American settlement in the Umpqua watershed began at least some 8,000 
years before the arrival of early European/American settlers and explorers in the late 1700s.  
Beginning in the middle of the sixteenth century, foreign diseases such as small pox were 
introduced through contact and trade with Spanish explorers sailing the Pacific Coast from 
Mexico.  In the early 1800s, the estimate of Native Americans in the Umpqua Watershed was 
3,000 to 4,000 in the Umpqua Valley and about 500 people at the coast and estuaries.  It is 
unclear whether introduced disease significantly reduced the population prior to census.  By the 
mid-1800s, white settlers began building permanent housing and promoting wide-scale 
settlement in the river basin (Confederated Tribes 2007). 
 
As white settlers populated the Umpqua Watershed, relations with the Tribes deteriorated. 
Relocation and neglect of treaty agreements resulted in the Coos, Lower Umpqua, and Siuslaw 
tribes collaborating in their efforts to pursue land claims beginning in 1916.  The CTCLUSI 
weathered the changing political landscape over the following decades, including termination 
initiatives to cease government-to-government relations with the federal government.  In 1984, 
federal recognition was restored and today, the CTCLUSI have a 6.1-acre reservation and tribal 
hall in Empire, as well as the Three Rivers Casino in Florence, Oregon (Confederated Tribes 
2007). 
 
OPT contacted the Confederated Tribes regarding the siting of the proposed transmission line.  
Mr. Crombie, the Director of Natural Resources for the CTCLUSI, stated the following in a letter 
dated October 9, 2006: 
 

The Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians have known the 
meaning of sustainability since Time Immemorial.  We understand that environmental 
integrity and economic stability are inseparable, and we honor diversity in all of its 
manifestations, including cultural diversity, biological diversity, and economic 
diversity.  For these reasons, based on the information currently available to the Tribes, 
we support the concept of using wave energy, and we conditionally support the 
proposed project. 

 
3.0 Project Effects 
 
An APE, as defined in the implementing regulations for Section 106, means the geographic area 
within which a proposed undertaking (such as constructing and operating the Reedsport Project 
shore station) may cause changes in the character of, or use of historic properties.  Consistent 
with current FERC policy, the APE proposed for this licensing will include the area within the 
FERC project boundary and any areas outside the project boundary where the project is found to 
be affecting historic properties.  The proposed APE for this proposed project consists of the 
following: 
 
■ An approximate ½-mile-by-½-mile area in the Pacific Ocean (PowerBuoy array area) 

about 2.5 nautical miles west of the coast at Gardiner. 
■ An approximately 2.3-statute-mile-long corridor for a subsea transmission cable (that will 

be buried under the seabed to a minimum depth of 3 to 6 feet) from the PowerBuoy array 
to the outfall of an effluent discharge pipe located at a water depth of 35 feet about 
½ statute mile from shore. 
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■ From shore, the subsea cable then runs through the effluent pipe beneath the intertidal 
zone, the beach and the sand dunes, to the demarcation point located at the turn-around at 
the end of Sparrow Park Road, just inland of the sand dunes.  At the demarcation point, the 
subsea transmission cable transitions to an underground transmission cable and continues 
underground within an existing roadway. 

■ The underground transmission cable continues within the existing effluent pipe for 3 miles 
before reaching the shore station. 

■ The transmission will run from the shore station, to the grid connection at a Douglas 
Electric Cooperative transmission line which is located in close proximity to the shore 
station.  The estimated terrestrial transmission cable run is 3 miles. 

 
The dynamic nature of the Oregon coast, where beaches, dunes, cliffs and headlands are subject 
to erosion and flooding, can quickly erase evidence of the older cultures along the Oregon Coast 
(OPRD 2005).  As such, there are no known historic or archaeological sites along the shore in 
the project area.  There are no records of artifacts being deposited in the marine waters off the 
coast of Oregon.  Therefore, the project marine and sand dune portions of the project site are not 
anticipated to pose a threat to historic artifacts or burial grounds.  OPT will construct and operate 
the project consistent with the revised MOU with the CTCLUSI and SHPO requirements. 
 
A systematic Marine Geophysical Survey of the ocean seafloor and sub-bottom in the offshore 
area that includes the APE was conducted using methods approved for archaeological 
investigations (Sea Engineering 2007).  These surveys were conducted from September 11, 2007 
to September 14, 2007.  The survey covered the 800-meter-by-800-meter PowerBuoy array site 
and along a 200-meter-wide corridor centered on the cable route from the end of the effluent pipe 
outfall to the array site.  The scope of work for the Marine Geophysical Survey included 
bathymetric, side scan sonar, magnetometer, sub-bottom, sediment sampling, towed video, and 
diver surveys.  The final study report is included in this license application as Appendix D. 
 
Results of the Marine Geophysical Survey documented that the seabed in the project area is 
generally flat and featureless, with depths ranging from approximately 165 feet to 225 feet.  The 
bottom is uniformly sandy with no rocky outcroppings or ledges.  The effluent pipe, a concrete-
encased steel pipe located approximately 0.5 miles from shore, was the only magnetic anomaly 
detected in the survey area.  The side scan sonar survey identified no objects on the seabed, other 
than sand.  The sub-bottom survey yielded results similar to those described above.  The cable 
corridor and PowerBuoy array area has a defined substrate comprised of sand to the depth of 
sub-bottom penetration (greater than 65 feet).  No sub-bottom structure was detected in the 
proposed PowerBuoy array area or subsea transmission cable corridor, apart from the effluent 
pipe (Sea Engineering 2007).  The geophysical study was reviewed by an archaeologist to further 
evaluate the potential archaeological impacts of the proposed project.  It was concluded that the 
offshore portion of the project was unlikely to have any effects on submerged archaeological 
resources (Davis 2009. see Volume IV, consultation record). 
 
4.0 Need for Additional Information 
 
On August 30, 2007, OPT submitted a letter and map of the project area showing the 
transmission line route, to the CTCLUSI Cultural Resource Protection Coordinator to initiate 
consultation regarding the siting and construction of the proposed transmission line for the 
terrestrial portion of the project.  Since that time, OPT has decided to bury the terrestrial 
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transmission cable for its entire length within the existing effluent pipe to minimize potential 
effects to cultural, environmental, and visual resources.   
 
On December 29, 2009, OPT’s consultant sent the CTCLUSI Cultural Resource Protection 
Coordinator the revised project description, proposed APE, and the geoarchaeological review 
(Davis 2009) for her review.  The CTCLUSI Cultural Resource Protection Coordinator 
researched their database for cultural resources, and in a letter to OPT dated January 14, 2010, 
stated that “There are no recorded sites within the transmission line route and there will be no 
impacts to any potentially unknown cultural resources along this route.”  The CTCLUSI Cultural 
Resource Protection Coordinator did identify three sites in the vicinity of the proposed shore 
station and noted that ground disturbance associated with installation of both the vault buried at 
the demarcation point and the shore station should be monitored.  Therefore, OPT will have a 
qualified archaeologist on site to monitor these activities.  In the January 14, 2010 letter to OPT 
the CTCLUSI Cultural Resource Protection Coordinator also concurred with the findings from 
the geoarchaeological review.   
 
Based on the findings of the marine archaeologist and the CTCLUSI Cultural Resource 
Protection Coordinator, OPT concludes that the proposed project, both marine and terrestrial 
components, will not have an effect on cultural resource that would be eligible for the National 
Register. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 19 - Decommissioning/Anchor Removal 

 
1.0 Description of Issue 
 
Stakeholders expressed concern on the financial ability of the developer to remove the project at 
the end of the license term. 
 
2.0 Relevant Existing Information 
 
A FERC hydropower license will permit the proposed project to operate for 35 years.  On 
December 14, 1994, FERC issued a policy statement concerning relicensing and 
decommissioning of hydropower projects.  In this policy statement, FERC stated that it would 
look at funding decommissioning costs on an individual basis, taking into account the condition 
and expected lifespan of the project in question as well as the applicant’s financial ability to fund 
such an action at the end of the term of any license issued.  The Oregon State Legislature passed 
legislation that will require “an owner or operator of a facility or device sited within Oregon’s 
territorial sea, as defined in ORS 196.405, that converts the kinetic energy of waves into 
electricity shall maintain cost estimates of the amount of financial assurance that is necessary, 
and demonstrate evidence of financial assurance, for: 
 

(2)(a) The costs of closure and post-closure maintenance, excluding the removal of 
anchors that lie beneath submerged lands in Oregon’s territorial sea, of the 
facility or device; and 

(b) Any corrective action required to be taken at the site of the facility or device. 
(3) The financial assurance requirements established by subsection (2) of this 

section may be satisfied by any one or a combination of the following: 
(a) Insurance; 
(b) Establishment of a trust fund; 
(c) A surety bond; 
(d) A letter of credit; 
(e) Qualification as a self-insurer; or 
(f) Any other method set forth in rules adopted by the director.”  (Senate Bill 875) 

 
The Oregon Division of State Lands (DSL) have also proposed draft rules for proposed financial 
guarantees that will be required to assure that the project developer has adequate resources to 
remove the project.  The DSL rules are consistent with the recently-enacted legislation. 
 
3.0 Project Effects 
 
Decommissioning effects are likely to be similar to those for project construction (Scott Wilson 
Ltd. and Downie 2003; ABPmer 2005).  Disturbances associated with decommissioning may 
include removal activities, physical presence of people and equipment, noise, vibration, effects to 
and loss of benthic habitat, and disposal of removed structures  (Scott Wilson Ltd. and Downie 
2003; RGU 2002).  The USACE (2004) concluded that, during decommissioning of an offshore 
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wind energy project, specific effects from removal of transmission cables, turbine foundations, 
and other project features as well as the anchoring of construction vessels, may result in 
temporary re-suspension of seabed sediments similar to project construction.  Removal of project 
facilities may disrupt seabirds or pinnipeds that have become accustomed to their use for nesting 
or hauling out, respectively (EPRI 2004c) and to finfish that are attracted to structure-oriented 
habitat (USACE 2004). 
 
Each PowerBuoy will be moored with three anchor lines arranged symmetrically around the 
PowerBuoy.  The anchors are expected to be steel-reinforced pre-cured concrete and have 
dimensions of approximately 32.8 feet in diameter by 24.6 feet in height.  The anchors are 
expected to settle into the sediment and extend above the seabed 18 feet (5.5 m).  Thus, the 
embedded anchor will result in a weight far in excess of 320 tons, and there are questions as to 
whether it is even physically possible to remove the anchors once embedded. 
 
The generated power will be transmitted to shore for interconnection to the grid via an armored 
subsea cable (13.8 kV, subject to change).  The cable will be connected to the array and will 
follow an easterly course about two miles to the underwater outlet of an existing wastewater 
discharge pipe located about 0.5 miles from shore.  This portion of the cable, seaward of the 
discharge pipe outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet. 
 
Areas of shelter, structure, or cover are typically sought by fish for protection from predators 
(Johnson and Stickney 1989).  Artificial structures such as docks can represent attractive sources 
of cover and refuge, especially hard substrate having a vertical orientation (USACE 2004) in 
many marine areas have comparably little structure associated with the seabed.  Colonization by 
marine life that otherwise would not occur in a particular area, in turn, attracts other predatory 
fish (Ogden 2005).  Sampling conducted before and after installation of the Vindeby offshore 
wind farm along the Danish Coast found that fish abundance increased and that other flora and 
fauna generally improved (Robert Gordon University [RGU] 2002).  As such, the structures 
associated the project anchors may likely provide habitat for fish and other marine organisms.  
The Mineral Management Service’s Rigs to Reefs program reported 20 to 50 times more fish 
near artificial reefs with biofouling than in the surrounding waters (MMS 2007a).  The state of 
Hawaii deployed fish aggregation devices (FAD) off the coast of the Hawaiian Islands starting in 
the late 1970s with a considerable increase in fish catch around the buoys (University of Hawaii 
2007).  Previous environmental assessments for wave energy projects have referred to marine 
biofouling as a potential direct benefit to marine biological resources (Department of the Navy 
2003). 
 
In the event of a decommissioning either at the end of the license term, or as a result of a 
Surrender Request being granted by FERC, OPT would remove all project components as 
required by state law.  The resulting loss of structure and hard substrate may result in a loss of 
habitat for organisms attracted to the area due to the presence of these features. 
 
4.0 Need for Additional Information 
 
As part of the Fish and Invertebrates Study, OPT will monitor the extent to which the marine 
community changes following deployment of the project. 
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5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 20 - Economic Impacts/Additional Uses 

 
1.0 Description of Issue 
 
The Aquatic Species Subgroup expected that jobs will be created related to the design, 
construction, operation, and maintenance of the proposed project.  In order to ensure safety of the 
public and to prevent damage to the project, OPT desires that its State Land Lease provide OPT 
the exclusive use of the site for renewable energy production. 
 
2.0 Relevant Existing Information 
 
This project includes new construction and it will have a direct socioeconomic effect on Douglas 
County and more specifically the Reedsport/Gardiner area.  The project will be located in a 
sparsely populated area on the coast of Douglas County, Oregon.  The terrestrial portion of the 
project will be in the unincorporated town of Gardiner.  The nearest incorporated municipality is 
the city of Reedsport, which is located on the southwest bank of the Umpqua River, 10 miles 
upstream of the river mouth.  The town of Reedsport is a station on the railroad and the principal 
town in the area.  The unincorporated community of Winchester Bay is located 4 miles south of 
Reedsport.  The combined area of the Reedsport, Gardiner, and Winchester Bay is referred to as 
the Lower Umpqua Area (Reedsport/Winchester Bay Chamber of Commerce 2007).  Coastal 
portions of the project area will be adjacent to the Oregon Dunes National Recreation Area. 
 
2.1 Demographics 
 
Information on recent population trends, median household income, per capita income, 
geographic area, housing units, poverty levels, and unemployment rates for Douglas County and 
the City of Reedsport is presented in Table 1.  The total population for Douglas County is 
100,399, and the population for the city of Reedsport is 4,378.  The town of Winchester Bay has 
488 people and Gardiner has 283 people.  While the population for Douglas County has 
increased 6.1 percent over the prior decade, the city of Reedsport has seen an 8.7 percent 
decrease in population over the same time period (U.S. Census Bureau 2007). 
 

TABLE 1 
PROJECT AREA DEMOGRAPHIC INFORMATION 

Item Douglas County Reedsport 
1990 Total Population 94,649 4,796 
2000 Total Population 100,399 4,378 
Percent Change in Population 1990 -2000 6.1% - 8.7% 
Housing Units 2000 43,284 2,178 
Area in Square Miles:   

Total 5,135 2.3 
Water 97 0.2 
Land 5,038 2.1 
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Item Douglas County Reedsport 
Density Per Square Mile of Land Area:   

Population 19.9 2,127 
Housing Units 8.6 1,057 

Median Household Income, 2000 $33,223 $26,054 
Per Capita Income - 1999 $16,581 $16,093 
Poverty Status, Percent of Population, 2000 13.1% 16.0% 
Annual Average Unemployment Rate 4.3% 4.6% 

Source:  U.S. Census Bureau 2007. 
 
Reedsport’s per capita income in 1999 was $16,093, compared to $16,581 in Douglas County, 
$20,940 in the state of Oregon, and $21,587 for the U.S.  The median household income for 
Reedsport in the same year was $26,054, compared to the $33,223 for Douglas County, $40,916 
for the state of Oregon, and $41,994 for the U.S. (U.S. Census Bureau 2007). 
 
2.2 Overall Economy 
 
The area’s industry is primarily resource-based in nature, shifting in recent years from marine 
commerce, logging and commercial fishing interests to primarily tourism-related activities (Port 
of Umpqua 2007).  OPRD (2004) summarized project area regional economic trends as follows: 
 

Historically the regional economy was dominated by the timber products industry, with 
agriculture, commercial fishing and tourism also playing significant roles.  This area of 
the coast is somewhat removed from major population centers and, as a result, the 
growth of tourism has been less pronounced here than in some coastal communities.  
Nevertheless, the significance of the tourism, together with second home and retirement 
income, in the local economy has grown proportionally as other natural resource-based 
industries have declined.  Recent growth in the local tourism industry is attributed in 
large part to the efforts of local community in promoting tourism development. 

 
In Douglas County, manufacturing, health care, and retail trade are the largest employment 
sectors, together providing more than 15,000 jobs or over 50 percent of jobs in the county.  The 
forest products industry is also important; major employers within this industry include a number 
of sawmills, veneer plants, a pulp and particle board plant, and shingle, shake, pole, and other 
wood plants.  It is estimated the timber industry is responsible for 1,478 jobs and $12.8 million in 
total income for the county (The Research Group 2006).  Agriculture in the county includes field 
crops, orchards, and livestock (Douglas County 2007).  Tourism and tourism-related retail 
enterprises have been estimated to generate almost $93 million in wages and salaries and 
$7.2 million in personal income (The Research Group 2006). 
 
In Reedsport, retail trade (14.7 percent), hospitality and recreation services (13.9 percent), and 
health care and social assistance (12.0 percent) are the top three employment sectors.  These 
service industries provide over 900 jobs and make up over 47 percent of the employed workforce 
(U.S. Census Bureau 2007).  The tourism industry is an important component of the economy, 
particularly since the decline of the timber industry in the 1990s.  The Oregon Dunes National 
Recreation Area headquarters is located in this community, an organization that oversees the 
53-mile stretch of sand dunes extending from Florence to Coos Bay.  The dunes offer hiking 
trails, beaches, 30 lakes, fishing, interpretive exhibits, and wildlife watching. 
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2.3 Commercial Fishing 
 
The Port of Umpqua is one of 22 coastal and river port districts established by the state of 
Oregon.  The shallow-draft port extends from the mouth of the Umpqua River upstream to the 
town of Reedsport at river mile 11 (Port of Umpqua 2007).  Regular dredging activities maintain 
the navigable channel at a depth of between 22 and 26 feet (EPRI 2004a).  The Port of Umpqua 
owns two docks, one in the Reedsport shipyard and the other in Winchester Bay, where a small 
commercial fishing fleet is housed.  East Basin, located on the east side of the Umpqua River, 
2.3 miles upstream of the river mouth, also has port facilities. 
 
In 2000, there were 19 commercial fishing vessels owned by Reedsport residents, and these 
vessels participated in the following West Coast fisheries: nine in the Oregon crab fishery, 11 in 
the Washington salmon fishery, one in the California salmon fishery, and one in the Oregon 
shrimp fishery (NOAA 2007j).  Winchester Bay had 17 registered commercial fishing vessels 
operating along the West Coast that participated in the following fisheries: seven in the Oregon 
crab fishery, 14 in the Washington salmon fishery, and two in the California salmon fishery. 
 
As of 2000, Winchester Bay had two commercial processors which serviced 57 vessels during 
that same year.  Five fish buyers purchase salmon, tuna, crab, and groundfish from the boats that 
moor in Salmon Harbor (Port of Umpqua 2007).  There are no processors located in Reedsport 
so no vessels delivered their landings to this location.  Table 2 shows the landings for Winchester 
Bay in 2000.  By contrast, overall salmon landings for all of Douglas County were 50 tons in 
2003, for a value of $163,000 (The Research Group 2006).  The Research Group also notes that 
there has been a statewide shift in harvesting patterns from salmon and groundfish to Dungeness 
crab, Pacific whiting, and sardines.  Dungeness crabs represent a $50 million dollar contribution 
to the coastal community and are the single most valued species on the coast (ODFW 2007b).  In 
2005 the total value of fish and crabs sold in Winchester Bay was $1,471,911; $1,277,072 in 
2006, and $1,414,088 as of November 1 for the year of 2007 (December 17, 2007 letter from the 
Port of Umpqua to Dr. George Taylor, OPT). 
 

TABLE 2 
COMMERCIAL FISH LANDINGS IN WINCHESTER BAY, 2000 

Fishery 
Landings 

(Metric Tons) 
Value of Landing 

($) 
Number of Vessels 

Landing 
coastal pelagic confidential confidential 1 
crab 250.8 1,170,610 23 
groundfish 33.6 129,193 20 
highly migratory species 44.4 105,495 10 
salmon 44.1 159,668 33 
shellfish confidential confidential 3 
shrimp .1 711 4 
other species 30.8 196,940 12 

Source:  NOAA 2007j. 
 
2.4 Recreational Fishing 
 
Winchester Bay and Salmon Harbor, both located at the mouth of the Umpqua River, primarily 
support the area’s economically-important recreational fishing interests although they also 
provide for some commercial vessels (EPRI 2004a).  Salmon Harbor has one of the largest and 
most modern recreational facilities on the Oregon Coast, with 900 moorage slips, 300 RV 
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camping sites, 27 land leases and two boat launch stations (Reedsport/Winchester Bay Chamber 
of Commerce 2007).  Annual moorage fees for 2007/2008 are in the amount of $37,513 
(December 17, 2007 letter from Port of Umpqua to Dr. George Taylor, OPT). 
 
In 2003, there were four registered outfitters and four charter vessels operating out of Reedsport.  
In the same year, Winchester Bay had only one outfitter guide but five charter vessels.  Agents 
sold 2,059 licenses at a value of $34,526 to Reedsport residents in 2000, while no licenses were 
sold in Winchester Bay during that same year (NOAA 2007j). 
 
The ODFW and Oregon Coastal Zone Management Association sponsored a study of the 
economic contributions of Oregon’s marine recreational fisheries (Davis and Radtke 2005).  
According to this study, in 2004 the total economic contributions for Oregon ocean (non-estuary) 
recreational fisheries were $13.1 million (2005 dollars), with $7.9 million for ocean salmon 
recreational fishing, $1.6 million for halibut, and $3.7 million for other groundfish species such 
as rockfish.  For the $7.9 million generated by oceanic salmon recreational fishing, 27 percent or 
$2.1 million was attributed to the port region between Bandon and Florence (including 
Reedsport) while the remaining 63 percent was ascribed to areas further north (Davis and Radtke 
2005). 
 
3.0 Project Effects 
 
The primary positive project effects that stakeholders have identified include economic 
development and development of renewable energy generation.  The primary potential negative 
effects identified by stakeholders are related to the potential for conflict with competing uses of 
the project’s ocean space.  In their review of environmental concerns related to wave power, 
EPRI (2004b) noted that coastal waters are subject to a wide variety of uses including 
commercial and sport fishing, recreation and tourism, and navigation and marine traffic4.  The 
following potential socioeconomic effects of the project are discussed below: 
 
■ Economic development/production of renewable energy; 
■ Commercial and sport fishing; 
■ Recreation and tourism; and 
■ Navigation and marine traffic. 
 
3.1 Economic Development/Production of Renewable Energy 
 
In terms of the socioeconomic environment, the proposed project’s primary known effect would 
be to develop a new source of energy that is cost efficient, environmentally friendly, and reliable.  
Wave energy is also sustainable in the long run, as compared to inherently limited sources such 
as oil, gas, and coal.  The Federal Energy Policy Act of 2005 encouraged the development of 
renewable energy resources, including ocean energy, as a means of reducing the country’s 
dependence on foreign oil and other fossil fuel energy sources.  The state of Oregon has also 
implemented a number of initiatives to promote renewable energy and wave energy specifically, 
including the Oregon Wave Energy Trust (OWET) and the Oregon Renewable Portfolio 
Standard. 
 

                                                 
4  This same report identified other activities such as submarine and other communication cables, designated 

dump sites, national marine sanctuaries, and scientific research reserves, although none of these currently apply 
to the project site. 
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In addition to producing clean energy, the proposed project offers other positive economic 
outcomes.  As part of a series of studies related to the feasibility of wave energy projects in 
North America, EPRI concluded that the use of this technology offered a host of public benefits 
such as job creation (construction, operation, and maintenance of wave power plants), economic 
development, and increased energy self-sufficiency (EPRI 2005).  It is anticipated that the 
project will create three to six full-time jobs.  In December 2009 Ocean Power Technologies and 
Oregon Iron Works signed a contract for the single PowerBuoy at Reedsport.  The single 
PowerBuoy will provide jobs for 30 employees at Oregon Iron Works.  The potential work 
generated by the additional nine PowerBuoys, which are the subject of this application, can 
provide work for an additional 180 skilled workers at OIW.  These figures do not include the 
jobs affected by the 250 tons of American steel procured for the single PowerBuoy.  It also does 
not include the jobs which will be created during the fabrication of the anchoring and mooring 
systems or construction of the project.  The Oregon Innovation Council recently recommended 
investing $5.23 million in wave energy investments, in anticipation of creating 243 new jobs and 
generating more than $9 million in new labor income by 2025.  Based on recommendation of 
Oregon State Legislature, $4.2 million was appropriated to be directed by the OWET.  OWET’s 
mission is to cultivate and share the expertise needed to develop the wave energy industry in a 
responsible manner.  The City of Reedsport5 expressed its support for the proposed project based 
on the potential local economic and national energy supply benefits. 
 
3.2 Commercial and Sport Fishing 
 
The project boundaries fall within the larger Coos Bay port area, which is defined as including 
the cities and towns of Coos Bay, Florence, Charleston, Winchester Bay, and Bandon.  In 2004, 
the economic contribution of commercial fishing for the Coos Bay port area was approximately 
$5.7 million while the recreational contribution was $2.1 million (The Research Group 2005).  
Vessels within this port zone may travel in the vicinity of the project area. 
 
Commercial and sport fishing activities are not restricted to a particular area and commercial 
vessels tend to shift the species they target from year to year depending on current prices and 
population levels.  It is therefore not possible to determine how heavily the Project Boundary is 
fished.  While fishermen have stated in scoping sessions that there may be a loss in productivity, 
the small size of the project (the actual array area will measure 30 acres [0.12 km2] - possibly 
more than 30 acres for crabbing [discussed below]) and the ease in which vessels could move to 
other potential fishing grounds makes it unlikely that the project of 10 Powerbuoys poses any 
significant economic harm.  To mitigate the potential for trawlers to come into contact with the 
cable connecting the project to the grid, OPT will consult with the Oregon Fisherman’s Cable 
Committee as to the best management of subsea power cables.  It is expected that associated 
activities will include an education campaign for area fleets. 
 
Local Dungeness crabbers have stated that the proposed project may be located near or in the 
prime crabbing grounds associated with the Umpqua River.  As stated by members of the 
Crabbing/Fishing Subgroup during the October 3, 2007 meeting, the area around Reedsport is 
some of the most productive crabbing area along the coast, and the depth range of 150 to 
240 feet (25 to 40 fathoms) corresponds to the best crabbing depths (in terms of productivity, 
durability of gear, and efficiency).  At the November 12, 2007 meeting, OPT suggested locating 
the array within the northwest corner of the ½-mile-by-½-mile project area, where depths range 

                                                 
5  Letter to FERC dated September 19, 2006. 
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from approximately 204 to 225 feet (62 to 69 meters) (as opposed to areas as shallow as 165 feet 
on the eastern side of the larger ½ mile-by-½-mile project area). 
 
It is unclear if this situation would result in an economic impact, as some sources have stated that 
bait placed around the perimeter of the project would attract the crabs located within the 
PowerBuoy array while others feel the project will reduce the overall number of crabs caught.  
As part of the Fish and Invertebrates Study, OPT will evaluate if the project affects the local 
(scale:  tens of meters) distribution and abundance of adult Dungeness crab (see Fish and 
Invertebrates Study, Issue Assessment No. 4, Appendix C). 
 
While, as mentioned above, the actual footprint for the PowerBuoy array will measure 30 acres 
(0.12 km2), there is uncertainty whether the area of impact to crabbers will be greater than 
30 acres.  Some crabbers have stated they will deploy pots next to the array, while others have 
expressed concern with deploying pots next to the array for risk of drift and entanglement with 
project components.  Each of these pots weigh anywhere from 60 to 125 pounds and is attached 
to a line and buoy.  Wind and wave action can cause the pots to move and locals report that pots 
have been known to travel several miles during severe storms.  While pots caught in the outer 
mooring lines may be recoverable, locals have suggested that they could become so entangled 
that rescue is not possible.  No information is available as to how long it takes for the crab pot to 
reach this level of entanglement.  However, because 1) the project will now be located to the 
west of (in deeper water than) optimal crabbing areas, and 2) the likely travel path of crab pots 
driven by storm conditions would be to the northeast (based on wave and wind directions), it is 
anticipated that most crab pots would not be subject to entangling in the project mooring system 
following a storm.  Nonetheless, prior to the deployment of the PowerBuoys, OPT will work 
with the crabbing industry to:  1) identify ways to minimize the potential for loss of gear; and 
2) develop a protocol to recover or provide compensation for gear that becomes entangled in 
project mooring lines. 
 
On a similar note, the construction and maintenance of the wave park will require a number of 
vessels transiting to and from the wave park from the Port of Umpqua as well as other ports of 
commerce.  The movement of large vessels, including towed barges and PowerBuoys, has been 
identified as a potential risk to Dungeness crab pots as large “strings” of lines of pots could be 
damaged by such vessel movement.  The crab harvest season runs from early to mid-December 
through mid-August, with an estimated 75 percent of the harvest occurring in the first eight 
weeks of the season.  A “transport moratorium”—a period in which no PowerBuoys would be 
moved outside of the project area—will be imposed during the first eight weeks of the season, 
and OPT will establish “transit lanes” for moving PowerBuoys during the remainder of the 
season.  These lanes would be known to local fishermen.  The Crabbing/Fishing Subgroup has 
also suggested that OPT provide up to two weeks notice of PowerBuoy movement associated 
with scheduled maintenance.  Such notice would allow crabbers to minimize the number of pots 
that were set in the transit lanes.  Unscheduled maintenance, emergencies, and weather may 
prevent OPT from complying with the two-week advanced notice.  These issues are also 
discussed in Issue Assessments No. 12, 14, and16. 
 
Recreation and Tourism 
 
A potential positive effect of the project is that it may represent the first commercial-scale wave 
energy project in the U.S., and as such, it may attract people to the shore to view it.  OPT 
proposes to develop, in consultation with OPRD, an Interpretive and Education Plan, which will 
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include the design and installation of an interpretive display on shore near the Sparrow Park 
Road terminus. 
 
A potential effect of the project on recreation and tourism is its visual impact on the seascape.  
This is discussed further in Issue Assessment No. 13.  Stakeholders have also raised the concern 
that the number of gray whales visible from the Umpqua Lighthouse may be reduced if whales 
avoid the project because of noise generated by the PowerBuoys or if the results from the 
Cetacean Study (see Appendix C, APEA) result in deployment of acoustic guidance devices to 
deter whales around the wave park.  This is discussed further in Issue Assessments No. 1 and 11. 
 
Navigation and Marine Traffic 
 
Coast Pilot 7 (NOAA 2007k) recommends that vessels traveling along the Oregon Coast proceed 
along rhumb lines from 42.83333°N, -124.73333°W off of Cape Blanco (approximately 65 miles 
south of the project site) to 46.18333°N, -124.20000°W at the Columbia River entrance.  This 
suggested travel path falls approximately 17 miles to the west of proposed boundary for the 
10-PowerBuoy array.  The approximate coordinates of the PowerBuoy array are 43.75501°N, 
-124.23521°W.  Vessels of 300 gross tons or larger are encouraged by the West Coast Offshore 
Vessel Traffic Risk Management Project to voluntarily stay a minimum distance of 25 miles 
from the shoreline or well outside the Project Boundary. 
 
To provide for navigational safety, OPT plans to request designation of the PowerBuoy array 
area as a Restricted Navigation Area and a No Fishing Area.  Requirements for this designation 
have been defined and will be applied for as appropriate.  While an east-west transit lane is not 
appropriate for the size of this proposed project, OPT agrees that they should be considered for 
larger wave parks. 
 
4.0 Need for Additional Information 
 
OPT believes the benefits of development of the Reedsport OPT Wave Park to the Reedsport 
area and Oregon are substantial and will outweigh any negative effects, such as exclusion of 
crabbing in the 30-acre PowerBuoy array area. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 21 - Terrestrial Effects 

 
1.0 Description of Issue 
 
Stakeholders have identified potential effects of the project on terrestrial resources as a concern. 
 
2.0 Relevant Existing Information 
 
2.1 Terrestrial Vegetation 
 
Upland vegetation types occurring within 0.25 miles of the proposed underground transmission 
cable buried within the existing effluent pipe are depicted in Figure 1 and summarized in Table 1 
based on data and descriptions from the Oregon GAP Analysis Project (Oregon GAP 2007).  
These are coarse-scale data prepared with remote-sensing techniques; finer-scale datasets 
maintained by the Siuslaw National Forest (USFS 2007) do not extend to the project vicinity. 
 

TABLE 1 
ACREAGE AND PERCENT COVERAGE OF GAP VEGETATION TYPES WITHIN 

0.25 MILES OF THE PROPOSED UNDERGROUND TRANSMISSION CABLE 
Vegetation Type Acres % of Total 

Sitka spruce/western hemlock maritime forest  686 67 
Mixed conifer /deciduous forest 42 4 
Grass-shrub-sapling / Regenerating young forest  43 4 
Coastal dunes 105 10 
Unmapped 145 14 
Total 1,021 100 

 
Major upland vegetation communities in the project area include Sitka spruce-western hemlock 
maritime forest, grass-shrub-sapling/regenerating young forest, coastal dunes, and mixed 
conifer/deciduous forest.  These upland communities support a variety of different flora. 
 
Sitka Spruce-Western Hemlock Maritime Forest6 
 
The Sitka spruce-western hemlock forest is bordered inland by the Douglas fir/western 
hemlock/western red cedar forests.  This forest type is frequently battered by high winds from 
Pacific Ocean storms with overstory trees showing evidence of wind shear and the effects of salt 
spray along the coastal margin.  This forest type will also extend inland for several miles on river 
floodplains. 
 

                                                 
6  Habitat description from Oregon GAP (2007). 
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FIGURE 1 
OREGON GAP ANALYSES - VEGETATION TYPE 
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Sitka spruce and western hemlock dominate the overstory, often in conjunction with lodgepole 
pine (Pinus contorta var. contorta).  Douglas fir (Pseudotsuga menziesii) and western red cedar 
(Thuja plicata) become more frequent as the type grades into inland forest covers.  Shrub cover 
is diverse and often dominates the understory.  Evergreen huckleberry (Vaccinium ovatum), salal 
(Gaultheria shallon), vine maple (Acer circinatum), pacific rhododendron (Rhododendron 
macrophyllum), salmonberry (Rubus spectabilis), and elderberry (Sambucus racemosa) are 
common associates.  Herbaceous cover is diverse and typically contains several fern species.  
Swordfern (Polystichum munitum) is the most common fern with deerfern (Blechnum spicant), 
bracken (Pteridium aquilinum), and chainfern (Woodwardia fimbriata).  Other common forbs are 
devils club (Oplopanax horridum), false lily-of-the-valley (Maianthemum dilatatum), inside-out-
flower (Vancouveria hexandra), and Oregon oxalis (Oxalis oregana). 
 
Grass-Shrub-Sapling / Regenerating Young Forest Type7 
 
This vegetation type captures the range of successional conditions following timber harvest.  Site 
preparation following timber harvest is a ground scarification and burning of slash and large 
woody debris, followed by seeding of a mix of annual grasses to retard soil erosion and planting 
conifer seedlings.  As the stand matures, there may be a phase where resprouting shrub 
vegetation, or dormant shrub seeds germinated by prescription fire.  Later in the successional 
phase, the conifer saplings have emerged through the shrub canopy and formed continuous 
canopies.  A variety of shrubs and forbs can be present in this cover type based on regional flora 
and site history. 
 
Coastal Dunes8 
 
Coastal dunes can appear as a mosaic with coastal forest, estuarine, and palustrine wetlands and 
coastal strand vegetation.  The most commonly encountered plants on these dunes are European 
beach grass (Ammophila arenaria), seashore bluegrass (Poa macrantha), American dune grass 
(Elymus mollis), and large-headed sedge (Carex macrocephala).  Other forbs are beach morning 
glory (Convolvulus soldanella), beach knotweed (Polygonum paronychia), yellow abronia 
(Abronia latifolia), and silver beach weed (Franseria chamissonis). 
 
Mixed Conifer / Deciduous Forest 
 
This forest type is common throughout the Coast Range and its coastal plain forests, often as a 
patchwork mosaic with younger clear-cuts and established forests.  The overstory canopy is 
composed of co-dominant conifer trees, primarily Douglas fir, and deciduous trees, generally red 
alder (Alnus rubra) and/or big leaf maple (Acer macrophyllum).  Forest canopies are single story 
and closed.  The deciduous component is a remnant of earlier clearcut succession where red alder 
and big leaf maple can dominate the overstory.  Over time, conifers outcompete the deciduous 
trees relegating them to a minor component in the mature conifer forests of western Oregon.  The 
most common overstory conifer in this type is Douglas fir, as it is replanted in monotypic stands 
following timber harvest.  Western hemlock (Tsuga heterophylla), western red cedar (Thuja 
plicata), grand fir (Abies grandis), and Sitka spruce (Picea sitchensis) will naturally reseed into 
the clear-cuts depending on geographic location within the types regional distribution.  

                                                 
7  Habitat description from Oregon GAP (2007). 
8  Habitat description from Oregon GAP (2007). 



 

 Appendix E - 67 Issue No. 21 - Terrestrial Effects 

Understory vegetation is negligible, as the tightly-crowded canopy casts deep and continuous 
shade upon the forest floor. 
 
Wetlands, Riparian, and Littoral Habitats 
 
Wetland, riparian, and littoral habitats occurring within 0.25 miles of the project’s underground 
transmission cable are described below based on USFWS National Wetland Inventory (NWI) 
maps, which provide information on wetland habitats using remote sensing and aerial photo 
interpretation techniques.  Within 0.25 miles of the project’s underground transmission cable, a 
total of 1,094 acres of wetlands are identified in current NWI mapping, the vast majority of 
which (1,022 acres) are associated with the marine portion of the project.  Freshwater systems 
(some tidally influenced) account for 72.3 acres, or 6.6 percent of the area within 0.25 miles of 
the project’s underground transmission cable.  NWI-identified riverine wetlands total 0.6 acres 
within this area.  No littoral wetlands occur in this area (Table 2) (Figure 2). 
 

TABLE 2 
NWI-IDENTIFIED WETLANDS IDENTIFIED WITHIN 0.25 MILES OF THE 

PROJECT UNDERGROUND TRANSMISSION CABLE 
Type Definition Acres % of Area 

Estuarine 
E1UBL Estuarine subtidal, unconsolidated bottom 139.9 7.5 
E2ABN Estuarine intertidal, aquatic bed, regularly flooded 9.6 0.5 
E2USN Estuarine intertidal, unconsolidated shore, regularly flooded 8.6 0.5 

Marine 
M1UBL Marine subtidal, unconsolidated bottom 832.8 44.5 
M2USN Marine intertidal, unconsolidated shore, regularly flooded 18.3 1.0 
M2USP Marine intertidal, unconsolidated shore, irregularly flooded 12.4 0.7 

Palustrine 
PEMC Palustrine emergent, seasonally flooded 2.8 0.1 

PEMCb Palustrine emergent, seasonally flooded, beaver 6.4 0.3 
PEMCx Palustrine emergent, seasonally flooded, excavated 4.9 0.3 
PEMFb Palustrine emergent, semipermanently flooded, beaver 6.3 0.3 
PFOR Palustrine forested 1.7 0.1 
PSSC Palustrine scrub-shrub, seasonally flooded 32.4 1.7 
PSSR Palustrine scrub-shrub, seasonal - tidal 3.8 0.2 

PUBFH Palustrine unconsolidated bottom, semipermanently-permanently 
flooded 

1.5 0.1 

PUBKx Palustrine unconsolidated bottom, artificially flooded, excavated 11.9 0.6 
Riverine 

R1UBV Riverine tidal, unconsolidated bottom, permanent - tidal 0.6 0.1 
 Area of Total 0.25 Mile Buffer 1,870.4  
 Total freshwater 72.3 3.9 
 Total marine 1,021.6 54.6 
 Grand total 1,093.9 58.5 
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FIGURE 2 
NATIONAL WETLAND INVENTORY FOR PROJECT AREA 
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State Special-Status Plants 
 
Known and potentially-occurring state special-status plants in the project vicinity listed below 
(Table 3) are based on a query of the Oregon Natural Heritage Information Center database 
(ONHIC) (ONHIC 2004b).  Queries of the ONHIC database included the entire Oregon coastal 
range ecosystem.  Federally-listed plant species are discussed in the APEA. 
 

TABLE 3 
STATE SPECIAL-STATUS PLANTS KNOWN FROM THE COASTAL RANGE 

ECOREGION OF DOUGLAS COUNTY 

Scientific Name Common Name 
Habitat/Known Occurrences in Project 

Vicinity 
State 

Status1 
Abronia umbellata ssp. 
breviflora 

pink sandverbena Beaches and foredune on open sand. / No 
known occurrences. 

LE 

Bensoniella oregana Bensonia Moist forests along edges and roadside, often 
north slopes with big-leaf maple. / No known 
occurrences. 

C 

Cimicifuga elata var. elata tall bugbane Wet meadows, bogs, and deflation plains in 
dune habitats. / Known from bog 
approximately 3.4 miles north of transmission 
cable. 

C 

Montia howellii Howell's montia Moist forests along edges and roadside, often 
north slopes with big-leaf maple. / No known 
occurrences. 

C 

1 Special-status definitions: 
 LE =  Oregon Listed Endangered 
 C =  Oregon Candidate 
Source:  ONHIC 2007; ONHIC 2004b; Thorsen 2003; Habitat Information: Stein 2007; and Hoover and Holmes 

1998. 
 
Noxious Weeds 
 
Representative noxious weed plants occurring in the project vicinity include butterfly bush 
(Buddleja davidii), meadow knapweed (Centaurea pratensis), purple loosestrife (Lythrum 
salicaria), Japanese knotweed (Polygonum cuspidatum), and tansy ragwort (Senecio jacobaea).  
A comprehensive list of noxious weed species in the vicinity of the project area is provided in 
Appendix G of the APEA.  They are based on a query of the ODA county-level noxious weed 
database (ODA 2007) and a local-level database (Weedmapper 2006), as well as an informal list 
of species of concern provided by Siuslaw National Forest staff (Pers. comm. Marty Stein, 
Siuslaw National Forest botanist, May 2007). 
 
2.2 Terrestrial Wildlife 
 
No directed wildlife surveys or assessments in the project vicinity are known.  A partial list of 
representative terrestrial wildlife, potentially occurring in the project vicinity and within 
0.25 miles of the proposed underground transmission cable (Figure 3), is listed below.  These 
species are compiled from Atlas of Oregon Wildlife (Csuti et al. 2001) and Johnson (2001).  A 
comprehensive list of the potentially-occurring wildlife species in the project vicinity is located 
in Appendix H of the APEA.  In all, 198 vertebrate wildlife species are predicted to potentially 
occur in the project vicinity. 
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FIGURE 3 
HABITAT TYPES 
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Representative amphibians in the project area include northwestern salamander (Ambystoma 
gracile), western toad (Bufo Boreas), and bull frog (Rana catesbeiana).  Representative reptiles 
in the project area include western pond turtle (Clemmys marmorata), common garter snake 
(Thamnophis sirtalis), and western rattlesnake (Crotalus viridis). 
 
Representative birds in the project area include great blue heron (Ardea herodias), red-tailed 
hawk (Buteo jamaicensis), black oystercatcher (Haematopus bachmani), great horned owl (Bubo 
virginianus), black-capped chickadee (Poecile atricapilla), white-breasted nuthatch (Sitta 
carolinensis), hermit thrush (Catharus guttatus), yellow warbler (Dendroica petec), dark-eyed 
junco (Junco hyemalis), and American goldfinch (Carduelis tristis). 
 
Representative mammals in the project area include big brown bat (Eptesicus fuscus), North 
American porcupine (Erethizon dorsatum), coyote (Canis latrans), grey fox (Urocyon 
cinereoargenteus), black bear (Ursus americanus), and black-tailed deer (Odocoileus hemionus 
columbianus). 
 
State Special-Status Wildlife 
 
Terrestrial state special-status wildlife potentially occurring in the project vicinity are listed in 
Table 4 based on the ONHIC listing of special-status vertebrates of Oregon, as modified to 
include only those species reported to occur in the Coastal Range ecoregion (Thorsen 2003) of 
Douglas County (ONHIC 2004a).  The resulting list of species was then cross referenced against 
the list compiled from Atlas of Oregon Wildlife (Csuti et al. (2001).  Non-avian species not 
described in the project vicinity were dropped from the list, as were avian species as distribution 
maps presented by Csuti et al. only address breeding habitats.  As a result, the list of potentially-
occurring special-status species should be regarded as conservative. 
 

TABLE 4 
STATE SPECIAL-STATUS VERTEBRATES REPORTED TO OCCUR IN THE 

COASTAL RANGE ECOREGION OF DOUGLAS COUNTY, OREGON1 

Scientific Name Common Name 
State 

Status2 
Habitat Requirements3 

Amphibians 
Aneides ferreus Clouded salamander SU Found in moist areas of the forest under 

downed logs and other debris. 
Ascaphus truei Coastal tailed frog SV Lives in cold, fast-flowing permanent 

streams from sea level to near timberline. 
Bufo boreas Western toad SV Found in a variety of habitats as long as 

there is some source of water for breeding. 
Rana aurora aurora Northern red-legged frog SV/SU Lives in meadows, woodlands, and forests, 

but is usually found near ponds, marshes 
and streams. 

Rhyacotriton variegatus Southern torrent 
salamander 

SV Found in shallow, cold waters of perennial, 
high-gradient streams within humid 
coniferous forests. 

Reptiles 
Emys marmorata 
marmorata 

Northwestern pond turtle SC Lakes, marshes, and sluggish streams and 
rivers. 

Birds 
Accipiter gentilis Northern goshawk SC Nests in mature, large, coniferous forests. 
Brachyramphus 
marmoratus 

Marbled murrelet LT Nests in mature forests within 50 miles of 
the coast. 
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Scientific Name Common Name 
State 

Status2 
Habitat Requirements3 

Bucephala albeola Bufflehead SU Nests near mountain lakes surrounded by 
open woodlands containing snags. 

Charadrius alexandrinus 
nivosus 

Western snowy plover LT Nests on sand spits near river outlets and 
level sandy beaches. 

Chordeiles minor Common nighthawk SC Forage in nearly every habitat in Oregon 
and nest in open areas. 

Contopus cooperi Olive-sided flycatcher SV From sea level to subalpine prefers open 
coniferous forests 

Empidonax traillii brewsteri Little willow flycatcher SV Found in willows at the edges of meadow 
streams and in the edges of forest clearings 
near water. 

Eremophila alpestris 
strigata 

Streaked horned lark SC Lives near coastal dunes and beaches. 

Falco peregrinus anatum American peregrine 
falcon 

LE Usually nest in cliffs near seacoasts, 
marshes, lakes, and cities. 

Haliaeetus leucocephalus Bald eagle LT Associated with coasts, rivers, lakes, and 
marshes. Needs mature trees or cliffs for 
nesting. 

Histrionicus histrionicus Harlequin duck SU Breeds in low gradient, remote, forested 
mountain streams. Winters off rocky ocean 
shorelines 

Icteria virens Yellow-breasted chat SC Breeds in brushy areas and in riparian 
woodlands along streams. 

Melanerpes lewis Lewis's woodpecker SC Lives in open forests at lower elevations. 
Oreortyx pictus Mountain quail SU Lives in open forests and woodlands with 

an ample undergrowth of brushy 
vegetation. 

Pelecanus occidentalis 
californicus 

California brown pelican LE Lives near lakes, coastlines, estuaries, and 
bays. 

Podiceps auritus Horned grebe SP Lives in areas with open water and 
emergent vegetation. 

Podiceps grisegena Red-necked grebe SC Breeds in lakes and ponds, usually in 
forested areas. 

Pooecetes gramineus affinis Oregon vesper sparrow SC Live in a variety of open habitats. 
Progne subis Purple martin SC Need a mix of trees with holes for nesting 

and open areas for foraging. 
Sialia Mexicana Western bluebird SV They breed in nest holes or boxes and like 

open habitats. 
Strix occidentalis caurina Northern spotted owl LT Nests in large stands of  mature mixed 

coniferous forest. 
Mammals 

Arborimus albipes White-footed vole SU Live in riparian areas of coniferous forests, 
also like small clearings with forbs. 

Canis lupus Gray wolf LE Use nearly all habitat types, in Oregon 
mostly dense coniferous forests. 

Lasionycteris noctivagans Silver-haired bat SU Usually associated with mature coniferous 
forests near water. 

Martes americana American marten SV Live at any elevation with mature closed 
canopy forests and occasional open areas. 

Martes pennanti Fisher SC Live in mature closed-canopy coniferous 
forests with some deciduous along riparian 
corridors. 

Myotis evotis Long-eared myotis SU Lives primarily in forested habitats and 
forested edges. Can live in shrublands if 
roosting sites are available 
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Scientific Name Common Name 
State 

Status2 
Habitat Requirements3 

Myotis volans Long-legged myotis SU Lives in coniferous forests. Roosts in cliff 
face crevices, buildings, caves, and mines. 

1 Occurrence data source:  ONHIC 2007; Miller 2006; and Csuti et al. 2001. 
2 State status definitions:  SC:  Sensitive-Critical, SV:  Sensitive-Vulnerable, SP:  Peripheral or Naturally Rare, 

SU:  Undetermined Status.  LE:  Listed as Endangered, LT:  Listed as Threatened.  
3 Habitat requirements sources:  Csuti et al. 2001 and Miller 2006. 
 
3.0 Project Effects 
 
Construction of the terrestrial portion of the Reedsport Project will involve some limited 
vegetation clearing for the shore station and a general construction presence.  Vegetation and 
animal disturbance during project operations are expected to be minimal, localized, and limited 
to periodic site maintenance possibly consisting of occasional clearing of vegetation next to the 
shore station. 
 
In order to minimize environmental effects, OPT will bury the entire transmission cable within 
the existing effluent pipe along the existing easement.  The proposed transmission cable will run 
through an existing effluent pipe from its outfall ½ mile off shore, continuing underground to the 
demarcation point located at the turn-around at the end of Sparrow Park Road, just inland of the 
sand dunes.  The demarcation point will consist of a buried concrete vault where the subsea cable 
exits the effluent pipe and transitions to an underground transmission line.  The underground line 
will reenter the existing effluent pipe and continue underground within the existing effluent pipe 
for 3 miles before reaching the shore station.  The shore station will measure 100 square feet to 
200 square feet (comparable to the size of a typical residential garage).  From the shore station, 
the underground transmission cable will interconnect with the existing Douglas Electric 
Cooperative transmission line, which is in close proximity to the shore station. 
 
Since the terrestrial transmission cable will be buried underground within the existing effluent 
pipe  the USFWS statement that OPT should follow avian and raptor protection guidelines for 
transmission lines (Edison Electric Institute’s Avian Power Line Interaction Committee [APLIC] 
1996), in constructing and maintaining the transmission lines, is no longer applicable (originally 
OPT had proposed overhead transmission lines). 
 
To avoid disturbance of the new transmission cable on wetland, riparian, and littoral habitats, 
OPT proposed to bury the terrestrial transmission cable within the existing effluent pipe.  On a 
number of dates the USFS has mentioned that they preferred the cable be buried for the portion 
of the route that crosses their land and that if this was done, they saw no impacts. 
 
The underground transmission cable would be buried within the existing effluent pipe within the 
existing roadway, minimizing potential effects to habitat and vegetation.  OPT expects that there 
will be no disturbance to upland and wetland habitats during installation of the new underground 
transmission cable within the existing effluent pipe. 
 
Terrestrial construction and maintenance of the proposed project will require staging and the use 
of heavy construction machinery.  It is expected that these construction activities will be 
restricted to developed areas and will not affect currently undisturbed habitats. 
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The roadway under which the effluent pipe runs, does not represent wildlife habitat.  During 
construction, wildlife in the immediate vicinity of the road is expected to be temporarily 
displaced or exhibit avoidance behavior.  Wildlife is expected to return to a normal state after 
construction is completed.  By running the seaward portion of the transmission cable crossing the 
beach and sand dunes through the existing effluent pipe, OPT will avoid disturbing the sensitive 
habitats associated with these nearshore, intertidal, and dune communities.  Disturbance of 
vegetation and animals is expected to be minimal and limited during periodic site visits and 
maintenance.  OPT concludes that the proposed project will result in minimal changes to the 
terrestrial resources in the project area.  The shore station is located near the existing outfall 
pumps on the property owned by International Paper.  This property is zoned for industrial use. 
 
4.0 Need for Additional Information 
 
OPT will follow local, county, state, and federal regulations pertaining to wetlands and other 
terrestrial resources to minimize effects of construction of the terrestrial portion of the project. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 22 - Miscellaneous 

 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation and subsequent meetings, the subgroups identified 
concerns regarding the following: 
 
1. beach access; 
2. open aquaculture; 
3. system survivability; 
4. emergency response/recovery plan; 
5. insurance; 
6. ground fault protection; and 
7. site security. 
 
2.0 Relevant Existing Information 
 
The bulk of the Reedsport OPT Wave Park is located offshore of the south-central portion of the 
Oregon coast, at the southern end of nearly 23 miles of continuous, undeveloped beach settings.  
A portion of the proposed transmission cable will be located within an existing effluent discharge 
pipe which is within an easement that traverses the Oregon Dunes National Recreation Area 
(administered by Siuslaw National Forest).  The Oregon Dunes National Recreation Area 
extends approximately 55 miles from Florence to Coos Bay (Oregon Parks and Recreation 
Department [OPRD] 2005). 
 
All of the project’s terrestrial transmission cable will be buried underground and within an 
effluent pipe easement, part of which lies under Sparrow Creek Road, and continues within an 
existing roadway.  Sparrow Creek Road provides the only access to the shoreline in the project 
area.  A small parking area is located at the end of the road, just inland of the dunes. 
 
Information regarding the other items listed in Section 1 are discussed below. 
 
3.0 Project Effects 
 
3.1 Beach Access 
 
The subsea cable will pass under the intertidal zone and beach within an existing effluent pipe, to 
the demarcation point, located just inland of the sand dunes.  No disturbance to the beach is 
expected during installation of this segment of the transmission cable nor during project 
operation.  Except for the temporary construction period, there will be no effect to beach access. 
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3.2 Open Aquaculture 
 
Potential project effects on aquaculture were discussed during the Oregon Solutions process.  It 
was agreed that the proposed project does not conflict with any known proposed open 
aquaculture project. 
 
3.3 System Survivability 
 
OPT has designed the PowerBuoy mooring system based on proven engineering techniques that 
are commonly utilized in the oil and gas industry for designing mooring system of floating 
platforms.  Further, OPT has designed the PowerBuoys to be moored with three anchor lines, and 
the mooring system is designed in accordance with Lloyds standards (Rules and Regulations for 
the Classification of a Floating Offshore Installation at a Fixed Location, May 1999.  Fixed 
Platform Accident rates for the 1980 to 1995 time period were excerpted from Table 1 of Safety 
of Offshore Structures (Moan, 2005) and are shown below.   
 

Initiating Event Accident Rate 
Capsizing/ foundering 19.5 

Grounding 3.3 

 
Test data suggest that the polyester rope design curve has a similar slope as the steel rope curve, 
but the polyester rope has a fifty-fold superior fatigue performance (Report of Committee V.2 of 
the 16th International Ship and Offshore Structures Congress, 2006).  The mooring lines will be 
a suitable commercially available synthetic polyester material, having minimum breaking loads 
twice that of the design maximum and measuring five to six inches (128 to 152 mm) in diameter.  
OPT believes its risk analysis for the PowerBuoy mooring is similar to the risk profile in the 
above table, based on the generally accepted marine design practices.  In addition to “Rules and 
Regulations for the Classification of a Floating Offshore Installation at a Fixed Location” 
(1999), the design criteria also includes Recommended Practice for Manufacture, Installation, 
and Maintenance of Synthetic Fiber Ropes for Offshore Mooring (API RP 2SM, American 
Petroleum Institute, First Edition, 2001). 
 
Failure analysis has been conducted to verify that the PowerBuoys will remain intact with only 
two of three lines to ensure that the PowerBuoy system does not sink or move from its moored 
location. 
 
The requirements of the mooring system are: 
 
■ Maintaining the PowerBuoy on station for normal operating loads and storm conditions, 

maintaining mooring integrity with only two intact lines simulating severe damage 
scenarios; 

■ Adequate system compliance to limit loads during 100-year storms9 on the PowerBuoy, the 
power takeoff cable, and the mooring system foundations to acceptable levels; 

■ Permits PowerBuoy operation over the site tidal range; 
■ Maintains proper orientation of the PowerBuoy for maximum power generation; 
■ Eliminate contact of the mooring lines with the seabed; and 

                                                 
9  A 100-year storm has a 50 percent chance of occurring in a 100-year period. 
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■ Designed to Lloyds standards.  (Rules and Regulations for the Classification of a Floating 
Offshore Installation at a Fixed Location, May 1999). 

 
3.4 Emergency Response/Recovery Plan 
 
Although the system is designed to withstand severe weather, OPT developed, response to 
specific stakeholder requests and in coordination with the USCG, OPRD, USFS, NMFS, and 
USFWS, an emergency response and recovery plan in the unlikely event of a PowerBuoy 
drifting or become detached from its mooring lines.  A copy of the plan is included in the APEA 
(Appendix I).  OPT will be responsible for the cost and liability associated with emergency 
response and recovery, and each PowerBuoy will be equipped with a beacon and GPS unit to 
allow for monitoring of the PowerBuoy location. 
 
3.5 Insurance 
 
Insurance may be required to comply with state and federal laws.  OPT’s PowerBuoys are 
currently insured with Lloyds.  This includes coverage for the following:  (a) physical damage to 
the PowerBuoys; (b) liability for loss of life, personal injury, or illness; (c) liability for loss of, or 
damage to, other vessels or craft, or to their freight or property on such vessel or craft, whether 
caused by collision or other reason; (d) liability for damage to any docks, pier, jetty, bridge, 
buoy, lighthouse, beacon, cable, structure, or to any fixed or moveable object or property (except 
another vessel or craft); and (e) liability for costs and expenses of, or incidental to, the removal 
of a grounded PowerBuoy when such removal is compulsory by law. 
 
3.6 Ground Fault Protection 
 
During pre-filing consultation meetings, stakeholders have raised concerns regarding the risk of 
electrocution.  The potential dangers of an underwater electrical leak associated with operation of 
wave energy converters were evaluated by the Office of Naval Research in the Environmental 
Assessment for the installation of up to six 40 kW OPT PowerBuoys offshore a Marine Corps 
base in Kaneohe Bay, Hawaii.  As summarized in that environmental assessment (Department of 
the Navy 2003), an electrical fault or short could result from damage to the cable.  This could 
result in a short period of time, measured in milliseconds, during which the electrical current 
generated by the PowerBuoy system would leak to seawater.  The PowerBuoy system is, 
however, equipped with an electrical fault detection and circuit interruption system, which would 
shunt the leaked electrical current to the load resistors within 6 to 20 milliseconds, limiting the 
duration of the electrical fault current to a duration proven to cause only mild transient 
discomfort to divers at fault currents of up to 5 millivolts (Department of the Navy 2003). 
 
To prevent electrical faults or shorts from occurring, the PowerBuoy subsea cable would be 
armored to make it resistant to damage.  Protection from electrical leakage has been designed 
into the transmission system, as a computer-controlled fault detection and interruption system 
would divert the electric current from the cable and store it in load resistors in the event of a fault 
(Department of the Navy 2003).  Because the PowerBuoy system and subsea transmission cable 
are ground fault protected and designed to prevent the risk of electrocution in the event of the 
electrical system coming in contact with the seawater, the project would not be an electrical 
hazard to marine recreationists. 
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3.7 Site Security 
 
Each PowerBuoy has GPS units to monitor PowerBuoy location and on-board sensors to enable 
OPT to determine whether tampering is occurring.  Currently, no security buffer zone around the 
project area is proposed.  The proposed project does not pose a threat to national security.  This 
renewable technology enhances the energy security and reliability of the U.S.  A security buffer 
zone around the PowerBuoy array area in which navigation and fishing would be prohibited is 
unnecessary for project security and vessel safety.  Such a buffer zone would restrict navigation 
beyond the necessary No Fishing and Restricted Navigation boundary that would be established 
around the project footprint.  Both OPT and the Crabbing/Fishing Subgroup oppose any 
additional buffer area, as it would needlessly limit crabbing and fishing access. 
 
4.0 Need for Additional Information 
 
OPT believes that no additional information is needed for the above-listed issues. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
APEA. 
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GENERAL INFORMATION 
 

This Spill Prevention Control and Countermeasures (SPCC) Plan covers equipment owned by 

Reedsport OPT Wave Park LLC. 

 

1. Name of Facilities:  Reedsport OPT Wave Park 

2. Type of Facility: Offshore wave energy facility 

3. Location of Facility: Refer to Figure 1 - Facilities Location Map in 

the Plan. 

4. Name and address of owner/operator: 

 

Reedsport OPT Wave Park, LLC 
1590 Reed Road 
Pennington, NJ 08534 
Phone:  609 730-0400 
NAICS Code: 221119 

 

5. William Powers, Vice President, Marine Operations has overall responsibility for oil spill 

prevention at this facility.  Site-specific responders and contact information is provided in 

Section 7. 
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Section 1 

Introduction 
 

1.1 General 

 

Reedsport OPT Wave Park, LLC is currently seeking licensing to establish the proposed 

Reedsport OPT Wave Park, which will use floating wave energy conversion devices to capture 

wave energy and convert it into electricity.  The project would consist of the deployment and 

operation of 10 of Ocean Power Technologies, Inc.’s (OPT) PowerBuoy® wave energy 

converters (WECs) approximately 2.5 miles off the coast of Gardiner in Douglas County, 

Oregon. 

 

The facility covered by this plan is the Reedsport OPT Wave Park.  This facility includes  oil-

filled equipment which have a total capacity up to 2,640 gallons and could discharge to the 

Pacific Ocean; therefore, this facility is required to have a Spill Prevention, Control and 

Countermeasure (SPCC) Plan in accordance with 40 CFR Part 112.  The following SPCC Plan 

has been prepared to specifically address this wave energy generating and transmission facility.  

This SPCC Plan has been prepared in accordance with standard engineering practice and has the 

full approval of Reedsport OPT Wave Park, LLC management at a level with the authority to 

commit the necessary resources to prevent or mitigate release to the environment. 

 

This facility does not meet the criteria for substantial harm requiring a Facility Response Plan.  

See Appendix A for certification. 

 

1.2 Plan Amendment and Review 

 

This SPCC Plan shall be amended within six months following a change in facility design, 

construction, operation, or maintenance which materially affects the facility’s potential for the 

discharge of oil into or upon the navigable waters of the U.S. or adjoining shorelines.  Such 

amendments shall be fully implemented as soon as possible, but no later than six months 

following preparation of the amendment. 
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This SPCC Plan shall be reviewed every five years by management.  As a result of this review 

and evaluation, the SPCC Plan shall be amended within six months of the review and such 

amendments logged in Table II.  A Professional Engineer (P.E.) must certify the amendments. 

 

1.3 Plan Organization 

 

The SPCC Plan for this facility is divided into seven sections plus appendices.  Section 1 is the 

introduction and organization of the plan.  The plan summary is outlined in Table 1 which 

provides a cross-reference to the 40 CFR 112 requirements.  Section 2 provides management 

approval and certification.  Section 3 addresses the facility-specific information, including:  

facility description, oil-filled equipment descriptions, containment, and transfer operations.  The 

remaining sections of the SPCC Plan include procedures and other spill prevention activities. 

 

TABLE 1 
PLAN SUMMARY 

Regulatory Requirement Summary and/or Plan Location 
Location of SPCC Plan 112.3(3) Provided in Section 1. 
SPCC Record of Changes and Review Summary 112.5 Not Applicable.  This facility has not yet been 

constructed.  Once construction begins, the changes to 
the Plan will be recorded in Appendix E. 

Management Approval & Certification 112.7 Provided in Section 2. 
Discussion of Facility’s Conformance 112.7(a)(1) This plan summary provides a cross-reference to all of 

the SPCC requirements of 40 CFR 112. 
Deviations from Plan Requirements 112.7(a)(2) This plan meets all the requirements of 40 CFR 112. 
Facility Characteristics 112.7(a)(3) Provided in Section 3. 
Emergency Procedures and Phone Contacts 
112.7(a)(3)(iv)-5 

Provided in Section 7. 

SPCC Spill Reporting 112.4(a) Provided in Section 1. 
Potential Discharge Volumes and Direction of Flow 
112.7(b) 

Provided in Section 3. 

Secondary Containment and Diversionary Structures 
112.7(c) 

Provided in Section 3. 

Contingency Planning 112.7(d) Provided in Section 7. 
Inspection, Tests, and Records 112.7(e) Provided in Section 4. 
Personnel, Training, and Discharge Prevention 
Procedures 112.7(f)(1-3) 

Provided in Section 5. 

Site Security 112.7(g)(1-5) Provided in Section 6. 
Loading and Unloading Operations 112.7(h)(1-3) Provided in Section 3. 
Brittle Fracture Evaluation 112.7(i) Not Applicable.  There are no field-erected 

aboveground tank at this facility. 
Conformance with State Requirements 112.7(j) Provided in Section 1. 
Certification of Substantial Harm Determination 
112.20(e) 

Appendix A. 
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1.4 Maintenance and Location of the SPCC Plan 

 

Once the facility is established, it is expected that visits to the facility for maintenance activities 

will be infrequent (approximately twice a year).  Therefore, per the regulations, a copy of the 

SPCC Plan is not required to be located at the Facility.  A complete copy of the SPCC Plan is 

kept at Reedsport OPT Wave Park’s Operations Center. 

 

1.5 Spill History and Amendment of SPCC Plan by Regional 

Administrator 

 

The facility is proposed to be installed in the fall of 2010, so there is no spill history at this point.  

Therefore, there has been no requirement to notify the Environmental Protection Agency (EPA) 

Regional Administrator about spills from the facility covered under this SPCC plan. 

 

1.6 Conformance with Applicable State and Local Requirements 

 

This SPCC was written to conform to 40 CFR Part 112 as well as local and state requirements. 
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Section 2 

Certifications 
 

Professional Engineer Certification 

 

I am familiar with the requirements of 40 CFR Part 112; I or my agent have reviewed the plans 

for this facility.  This SPCC Plan is prepared in accordance with good engineering practice 

including consideration of applicable industry standards and the requirements of 40 CFR 

Part 112.  The procedures for the required inspections and testing have been established.  This 

plan is adequate for the facility.  Based on the observation of and being familiar with the 

provisions of 40 CFR, Part 112, I attest that the SPCC Plan has been prepared in accordance with 

good engineering practice. 

 

 Name:    

 Signature:    

 Registration No. and State:    

 Date:    

 

Management Approval and Commitment 

 

This SPCC Plan is hereby fully supported by the management of Reedsport OPT Wave Park, 

LLC, which will implement this Plan and amend it as needed due to expansions, modifications, 

and improvements at these facilities.  Reedsport OPT Wave Park, LLC further commits the 

necessary resources to fully implement this Plan. 

 

 Approved by:     Date:    
Reedsport OPT Wave Park LLC 
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Section 3 

Facilities Information 
 

The Reedsport OPT Wave Park is located in the Pacific Ocean approximately 2.5 nautical miles 

off the coast of Douglas County, Oregon, in the area west of the towns of Gardiner and 

Reedsport (Figure 1).  The structures in the project include 10 PowerBuoy WECs and associated 

moorings, a subsea pod, a subsea transmission cable, a shore station, and a new terrestrial 

transmission line to connect to the existing power system.  The project will have a combined 

capacity of 1.5 megawatts (MW). 

 

Specifications of the project are presented in Table 2.  The Reedsport OPT Wave Park will 

consist of 10 of OPT’s PowerBuoy WECs (Figure 2).  Each PowerBuoy has a diameter of 

36 feet, extends 29.5 feet above water, and has a draft of 115 feet.  The PowerBuoys will be 

deployed in an array of three rows, approximately in an east-west orientation and perpendicular 

to the beach.  Two rows will consist of three PowerBuoys and one row will consist of four 

PowerBuoys.  The PowerBuoys will be spaced approximately 330 feet apart.  OPT anticipates a 

maximum footprint for the field of 10 PowerBuoys of approximately 0.25 square miles (800 

meters by 800 meters).  The approximate coordinates of the wave farm will be -124.23521°, 

43.75501°. 

 

Table 3 includes an inventory of the oil storage equipment at the facility that is greater than 

55 gallons in volume.  Each of the 10 proposed PowerBuoys contains 198 to 264 gallons (750 to 

1,000 liters) of hydraulic oil (capacity will be confirmed based on final design).  A copy of the 

Materials Safety Data Sheet (MSDS) is contained in Appendix C.  In the remote case where the 

hydraulic oil does leak, the alarm will alert the Reedsport OPT Wave Park Operations Center, 

and the response protocol will be initiated. 
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FIGURE 1 
PROJECT LOCATION MAP 
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TABLE 2 
PRELIMINARY SPECIFICATIONS OF PROJECT COMPONENTS 

Number of PowerBuoys: 10 
WEC Type: PowerBuoy  
Rated Capacity: PB150 PowerBuoy, maximum of 1.5 MW total 
Grid Connection: Douglas Electric Cooperative at Gardiner Substation 
Water Depth: 165 to 225 feet (50 to 69 meters) 
Footprint (max): 0.25 sq mile (800-meters x 800-meters) 
Configuration: 2 rows of 3 PowerBuoys, and 1 row of 4 PowerBuoys 
Distance from Coast: 2.5 miles (4 kilometers) 
Float Diameter: 36 feet (11-meters) 
Float Height: 9.8 feet (3 meters) 
Height Above Water: 29.5 feet (9 meters) 
Draft: 115 feet (35 meters) 
Subsea Pod: 6 feet diameter (1.9 m), 15 feet long (4.6 m) 
Number of Anchors: 16 total 
Anchor Type: Mass, steel-reinforced, pre-cured concrete 
Anchor Mass: 320 tons (290 metric tons) 
Anchor Dimensions: 32.4 feet diameter x 24.6 feet high (10 meters diameter x 7.5 meters high) 

 



Section 3 Facilities Information 
 
 

8 

FIGURE 2 
OPT, INC. POWERBUOY WAVE ENERGY CONVERTER 

 

 
Dimensions in feet. 

Ballast tanks 

Enclosed hydraulic fluid 
Ballast tanks  

Float 

Steel Truss Provision for an 
access point 
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TABLE 3 
OIL STORAGE FACILITIES 

Number Description 
Approximate 

Volume 
Contents Direction 

10 PowerBuoy Wave Energy 
Converter 

198 to 264 
gallons 

Shell Tellus hydraulic oil Tidal (east/west) 

 

■ PowerBuoy Wave Energy Converter 

 

Number: 10 Units 

Contents: Shell Tellus Oils T hydraulic oil 

Location: Approximately 2.5 miles off the coast of town of Gardiner, 

Oregon. 

Capacity: 198 to 264 gallons 

Description: Equipment to generate electricity from the rising and 

falling of ocean waves.  Hydraulic fluid is stored in the 

spar, which is located approximately 10 to 40 feet below 

the float.  The three sources of spills would be: 1) release 

during installation of PowerBuoys or maintenance; 2) leak 

from hydraulic cylinders; or 3) rupture of spar.  No 

hydraulic components are located external to the 

PowerBuoy. 

Secondary Containment: 1) In the unlikely event of a spill during installation or 

maintenance, active secondary containment would be 

employed as all vessels have spill response equipment; 2) If 

a hydraulic leak was to occur, the most likely place is at the 

hydraulic cylinder seals and each seal is backed up with an 

end cap that captures any fluid leakage so that the spill 

would be contained in the PowerBuoy spar; and 

3) Although  the hydraulic system is protected by a steel 

structure, it is possible that a massive impact could rupture 

the spar. 
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Impracticability: Due to their functions, the PowerBuoys are necessarily 

located directly in the ocean.  As there is a possibility, 

however remote, of a complete rupture of the spar, true 

secondary containment is impractical.  An oil spill 

contingency plan is provided in Section 7 of this SPCC 

Plan.  In Section 2, management provided a written 

commitment of manpower, equipment, and materials to 

expeditiously control and remove any quantity of oil that 

may be harmful. 

Low-Level Alarms: The volume of hydraulic fluid is monitored by the 

PowerBuoy computer and available via radio and fiber 

optic link.  In the case that any fluid leaks at the end cap, or 

any other place in the hydraulic circuit, fluid is contained 

inside the spar and, again, measured at the bottom for 

alarming.  This will be monitored at the Operations Center 

for the proposed project.  In the remote case where the 

hydraulic fluid does leak, the alarm will sound and the 

response protocol will be initiated. 

 

3.1 Spills During Installation and Maintenance 

 

During the installation and subsequent maintenance of the wave power park, a number of 

vessels, including tugs, barges, cranes, and workboats will be employed.  Vessels will also be 

employed during maintenance activities.  Each of these vessels contains fuel, hydraulic fluid, and 

potentially other hazardous materials, and therefore, there is a risk of a spill of such materials.  

OPT will require that all marine construction contractors utilized be licensed and insured and that 

they have their own spill response plans and equipment on board. 
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Section 4 

Inspections and Records 
 

Sensors on the PowerBuoy continuously monitor the performance of the various subsystems and 

surrounding ocean environment.  Data is available to the shore station or a remote-control station 

in real time.  The control systems inherent to the PowerBuoy are used to monitor its position, to 

measure and regulate the flow of electricity, to open and close the hydraulic valving which 

regulates the flow of fluid through the motors, and to keep the power output consistent.  Also 

monitored are hydraulic pressures, temperatures, positions, voltages, and leak detectors.  The 

controls are able to be monitored and operated remotely via radio/internet link in real time.  

Alarms can be received and attended to remotely as well.  In the event of storm conditions, the 

PowerBuoy automatically locks-up and ceases power production.  When the wave heights return 

to normal, the system unlocks and recommences energy conversion and transmission of the 

electrical power ashore.  The PowerBuoy has the ability to electronically “tune” their 

performance to maximize efficiency in changing wave conditions. 

 

Routine project operations and controls will occur remotely from Reedsport OPT Wave Park’s 

Operations Center.  The instrumentation allows remote monitoring of project systems and 

functionality.  Management anticipates visiting a PowerBuoy approximately every six months 

for unscheduled maintenance.  Every four to five years, each PowerBuoy will be removed for 

scheduled maintenance.  Each unit will be inspected for evidence of any noticeable leaks, and if 

oil is present, the unit will be removed for repairs.  Integrity testing is not required for oil-filled 

operating equipment.  The PowerBuoy will be shipped to a port facility where a thorough 

maintenance program will be performed. 

 

A report will be filed with Reedsport OPT Wave Park’s Operation Center after each maintenance 

visit.  These logs will be kept on file for a period of not less than three years and will be 

reviewed by management. 

 



 

12 

Section 5 

Personnel, Training, and Spill Prevention 
 

Reedsport OPT Wave Park, LLC will review the SPCC plans for all marine contractors hired to 

install and maintain the PowerBuoys.  Management will also ensure that all personnel have been 

given training and orientation on how to respond to minor oil spills and leaks.  The training will 

include, at a minimum, techniques to recognize existing or potential oil releases, release 

containment, release remediation, management practices applicable to transfer operations, and 

the appropriate release notification requirements. 

 

Discharge Prevention Briefings 

 

Prior to the installation of the PowerBuoys and any maintenance activities, a meeting will be 

held to discuss discharge prevention and response topics.  The briefing will include maintenance 

requirements, revisions to existing discharge prevention protocols and also review known 

discharges, failures, or malfunctioning components, and any other recently-developed 

precautionary measures are covered. 

 

Materials Handing and Spill Prevention Procedures 

 

a. Petroleum products, including hydraulic fluids, should be considered a potential spill 

hazard at all times during transportation, unloading, storage, and use. 

b. Prior to loading or unloading any petroleum product, sufficient quantities of cleanup 

material should be readily available in the event of a spill. 

c. When transferring hydraulic fluid, oil, etc., the following should be checked: 

■ During filling operation, piping is in proper position and gauge levels are monitored 

to prevent overfilling. 

■ Equipment and surrounding areas are cleaned after completion of the transfer. 

d. Containers for waste hydraulic fluids should be properly labeled and all caps and bungs are 

in place when not in use.  Once waste drums are onshore, they must be stored on spill 

containment pallets until collected by a licensed hauler. 
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Section 6 

Security 
 

The PowerBuoys are sealed, so there are no readily-accessible entry points to the hydraulic oils 

within the structure.  All drums and oil containment vessels will be sealed and appropriately 

labeled.  All containers will be stored in a well lighted and ventilated space with appropriate 

signage. 

 

Due to the nature of the facility, it is impractical to install fencing around the facility.  However, 

the Reedsport OPT Wave Park is located in the Pacific Ocean approximately 2.5 miles off the 

coast of state of Oregon.  The spar portion of the PowerBuoy (where the hydraulic fluids are 

stored) is located approximately 10 to 40 feet (3 to 12 meters) below the float.  The remote 

location and difficulties associated with accessing the spar therefore provide environmentally 

equivalent security. 

 

The wave power array will be lit at night in accordance with U.S. Coast Guard (USCG) 

regulations, including NVICO2-07, to aid the navigation of mariners.  The perimeter 

PowerBuoys in the array (8 of the 10 PowerBuoys) will have a navigation light similar in color, 

intensity, and flash frequency to traditional navigational lights.  This lighting would be sufficient 

to assist in the discovery of any discharges in the night.  In addition, each unit is monitored at the 

Reedsport OPT Wave Park Operations Center, and any disruption in the operation of the system 

(such as would occur if there was a leak of hydraulic fluid) would trigger an alarm.  This system 

therefore allows OPT to detect hydraulic fluid discharges remotely without requiring lighting to 

assist in visual detection. 
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Section 7 

Contingency Plan 
 

This document provides the key information needed in the event of an off-shore oil spill 

associated with the Reedsport OPT Wave Park, located approximately 2.5 miles offshore of the 

coast of Oregon.  It provides an overview of potential spill scenarios, establishes a spill response 

protocol, and lists spill response contacts with phone numbers. 

 

The following federal and state laws apply in the event of an oil or hazardous substance spill. 

 

Federal Law: 40 CFR 112 

State Law: Oregon Revised Statutes (ORS) 466.605  466.680 and 468B.300-335/340-425 

 Oregon Administrative Rules (OAR) 340-122, 340-142 

 

7.1 Overview 

 

The spill scenarios considered in this document include the following: 

 

■ Fuel leak from vessel installing or servicing PowerBuoys (worst case = fuel tank capacity 

of approximately 200 gallons is assumed). 

■ PowerBuoy is discovered to be leaking hydraulic fluid by OPT (through remote alarm 

system) or by passing vessel (worst case = leakage from one PowerBuoy with a capacity of 

198 to 264 gallons). 

 

Reedsport OPT Wave Park, LLC has the primary responsibility for providing the initial response 

to all spills that are not caused directly or indirectly by one of its contractors.  The Spill 

Response Coordinator (one of the individuals listed on Table 4 below) has the authority to 

commit the necessary resources and equipment to respond to a spill and to request assistance 

from fire / police departments, professional environmental service providers, and others as 

necessary.  The Spill Response Coordinator will play the central coordinating role in the event of 

a release by directing OPT personnel, coordinating with professional environmental clean-up 
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contractors (Table 5), and other outside response agencies, and ensuring the safety of all 

involved persons.  

 

TABLE 4 
SPILL RESPONSE COORDINATORS 

Oil Spill / Facility 
Response Coordinator 

Title Business Phone Number 
Cell Phone 

Number 
William Powers Vice President Marine Ops. (609) 730-0400 ext. 217 (609) 865-1159 

Chris Bukosky Marine Operations Coordinator (609) 730-0400 ext. 219 (609) 510-7719 

 

TABLE 5 
ENVIRONMENTAL CLEAN-UP CONTRACTORS 

Firm Name Contact 
Business Phone 

Number 
Cell Phone 

Number 
Marine Spill Response Corp. 
(Contact Via Sause Brothers) 

Dale Sause (541) 269-1116 (503) 805-0808 

See Response Contractors in Appendix D    

 

Reedsport OPT Wave Park, LLC personnel and contractors are trained to respond to “minor 

discharges” in and around the facility.  Minor discharges can generally be described as those 

where the quantity of oil discharged is small and the discharged material can be easily stopped 

and controlled.  In the event of a major discharge, the professional environmental clean-up 

contractors identified in Table 5 will be contacted.  These contractors represent themselves as 

having sufficient response equipment to contain and recover the maximum possible discharge 

from this facility. 

 

The primary water use at risk in the event of a spill is the Pacific Ocean.  While this water body 

is not used as a public drinking water supply, it hosts a variety of commercial and recreational 

activities.  It is highly unlikely that there would be a release of hydraulic fluid from the 

PowerBuoy; however, in the event that release did occur, dispersal of the hydraulic fluid could 

have immediate effects to offshore birds and minor impacts to marine mammals.  The working 

fluid proposed for the PowerBuoy’s power generating system is Shell Tellus Oil T, which is 

formulated to maintain viscosity over a range of temperatures and maintain chemical stability in 

the presence of moisture.  A technical data sheet for Shell Tellus Oils T is included in 

Appendix C. 
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Prior to the installation of the facility, Reedsport OPT Wave Park, LLC will provide a copy of 

this SPCC Plan to the USCG and the Oregon Department of Environmental Quality’s 

Emergency Response Division. 

 

7.2 Spill Response Protocol 

 

7.2.1 On-Site Discovery 

 

1. If Reedsport OPT Wave Park, LLC personnel and/or their marine contractors discover a 

spill during installation or maintenance activities, every effort will be made to: 

a. Safely shut off ignition sources, and allow no smoking, sparks, or flames in the 

hazard area. 

b. Stop the spill or leak if safely possible. 

c. Contain the spill with the spill containment equipment, pads, or other material 

available to prevent the spreading of the spill. 

2. At the same time, a call will be made to Operations Control at ((609) 730-0400 ext. 217).  

The System Operator on duty will record the following information: 

a. Date and time of call. 

b. From whom the call was received and contact information (e.g., cell phone). 

c. Background / how incident occurred and estimated volume or extent of spill. 

d. Location / time of incident. 

e. Severity of incident - threat to people, property, or the environment. 

f. Description of actions taken. 

3. The System Operator will then begin to call the Spill Response Coordinators listed in 

Table 4 in the order listed ANY TIME DAY OR NIGHT until contact is made. 

4. The Spill Response Coordinator will make contact with the reporting personnel, and once 

an assessment of the situation has been made, complete any required reporting to the 

National Response Center and/or Oregon Department of Environmental Quality. 

5. If the extent of the spill is beyond the available personnel’s ability to contain and mitigate, 

the Spill Response Coordinator will call one of the professional clean-up firms listed on 
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Table 5 or, in the event that no member of management has been contacted by the time of 

the request, the System Operator is authorized to retain one of these firms.  The Spill 

Response Coordinator will also notify the U.S. Coast Guard and the National Marine 

Fisheries Services of the situation and consult with these agencies as appropriate.  Contact 

information can be found in Appendix D of this document. 

6. The Spill Response Coordinator will establish the Incident Command System which 

organizes the functions, tasks, and staff within the overall emergency response.  The Spill 

Response Coordinator will act as the Incident Commander in the initial stages of the spill 

event.  Under the Oregon Emergency Response System Plan, the “first public safety 

official on the scene” normally assumes control of the site during the “emergency phase” 

of an incident.  The Spill Response Coordinator will ensure that responsible parties are 

identified for the following five areas: 

■ Command - setting response objectives and undertaking coordination 

■ Operations - undertaking tactical response actions 

■ Planning - investigating and establishing technical basis for action plans 

■ Logistics - providing equipment and services 

■ Finance - managing finances and administration 

 The Spill Response Coordinator shall ensure that all personnel work cooperatively with 

state and federal agencies. 

7. If the spill appears as if it will reach landfall, the Spill Response Coordinator will consult 

with the Oregon Parks and Recreation Department and the U.S. Forest Service.  Contact 

information can be found in Appendix D of this document.  The Spill Response 

Coordinator will consult with these agencies as to potential impact on Snowy Plover, as 

described in the Snowy Plover Habitat Management Plan, prior to any vehicles accessing 

beach locations. 

 

7.2.2 Off-Site Discovery 

 

1. If Operations Control is notified of a spill through communication from an external party 

(e.g., USCG or private individual), the System Operator on duty will record the following 

information: 
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a. Date and time of call. 

b. From whom the call was received and contact information (e.g., cell phone). 

c. Background / how incident occurred and estimated volume or extent of spill. 

d. Location / time of incident. 

e. Severity of incident - threat to people, property, or the environment. 

f. Description of actions taken. 

2. Once alerted of a spill by an external party or by the remote monitoring system, the System 

Operator will dispatch a contractor from one of their contracted environmental services 

companies to investigate the spill. 

3. The System Operator will then begin to call the Spill Response Coordinators listed in 

Table 4 in the order listed ANY TIME DAY OR NIGHT until contact is made. 

4. The Spill Response Coordinator will make contact with the contractor and, once an 

assessment of the situation has been made, complete any required reporting to the National 

Response Center and/or the Oregon Department of Environmental Quality. 

5. The contractor will ensure that all personnel have appropriate clothing for the hazardous 

and weather conditions and the vessel is carrying adequate spill containment material. 

6. Once arriving on site, the contractor will: 

a. Safely shut off ignition sources, and allow no smoking, sparks, or flames in the 

hazard area. 

b. Stop the spill or leak if safely possible. 

c. Contain the spill with the spill containment equipment, pads, or other material 

available to prevent the spreading of the spill. 

d. Dispose of all spilled and clean-up material in accordance with the requirements of 

state and federal environmental regulations. 

7. If the extent of the spill is beyond the contractor’s ability to contain and mitigate, the 

contractor will contact the Operations Center to request that a professional clean-up 

contractor be retained as soon as possible.  The Spill Response Coordinator will call one of 

the firms listed on Table 5 or, in the event that no member of management has been 

contacted by the time of the request, the System Operator is authorized to retain one of 

these firms.  The Spill Response Coordinator will also notify the U.S. Coast Guard and the 
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National Marine Fisheries Services of the situation and consult with these agencies as 

appropriate.  Contact information can be found in Appendix D of this document. 

8. If the spill appears as if it will reach landfall, the Spill Response Coordinator will attempt 

to consult with the Oregon Parks and Recreation Department, U.S. Forest Service and the 

United States Fish and Wildlife Service.  Contact information can be found in Appendix D 

of this document.  Prior to any vehicles accessing beach locations, the Spill Response 

Coordinator will consult with these agencies as to potential impact on Snowy Plover based 

on information provided in the Snowy Plover Habitat Management Plan. 

9. The Spill Response Coordinator will establish the Incident Command System which 

organizes the functions, tasks, and staff within the overall emergency response.  The Spill 

Response Coordinator will act as the Incident Commander in the initial stages of the spill 

event.  Under the Oregon Emergency Response System Plan, the “first public safety 

official on the scene” normally assumes control of the site during the “emergency phase” 

of an incident.  The Spill Response Coordinator will ensure that responsible parties are 

identified for the following five areas: 

■ Command - setting response objectives and undertaking coordination 

■ Operations - undertaking tactical response actions 

■ Planning - investigating and establishing technical basis for action plans 

■ Logistics - providing equipment and services 

■ Finance - managing finances and administration 

 The Spill Response Coordinator shall ensure that all personnel work cooperatively with 

state and federal agencies and that the clean-up operation adheres to state and federal 

standards. 

 

7.2.3 Required Agency Notification 

 

1. The Spill Response Coordinator contacted by the System Operator or an individual 

identified by management will make the required contacts with the regulatory and 

emergency response agencies.  The Oregon Department of Environmental Quality defines 

a reportable quantity of oil as being:  a) If spilled into waters of the state, or escape into 

waters of the state is likely, any quantity of oil that would produce a visible oily slick, oily 
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solids, or coat aquatic life, habitat or property with oil, but excluding normal discharges 

from properly operating marine engines; or b) if spilled on land, any quantity of oil over 42 

gallons (one barrel). 

2. The Environmental Protection Agency defines a reportable quantity as such quantities that 

the Administrator has determined may be harmful to the public health or welfare or the 

environment of the U.S. include discharges of oil that:  (a) violate applicable water quality 

standards; or (b) cause a film or sheen upon or discoloration of the surface of the water or 

adjoining shorelines or cause a sludge or emulsion to be deposited beneath the surface of 

the water or upon adjoining shorelines. 

3. If a reportable quantity of oil / hydraulic fluid as defined by the Oregon Department of 

Environmental Quality is spilled into the Pacific Ocean, the Spill Response Coordinator or 

a designated person will notify the Oregon Department of Environmental Quality through 

the Oregon Emergency Response System (OERS) 24-hour oil spill reporting hotline at 

1-800-452-0311 (in-state) or 1-503-378-4124 (out-of-state) as soon as possible but within 

two hours.  The following information will be required when reporting the spill: 

a. Your name, title, and phone number. 

b. Type of incident and the materials involved. 

c. Location/time of incident. 

d. Background/how the incident occurred. 

e. On-scene contact and how to reach them. 

f. Severity of incident - threat to people, property, or the environment. 

g. Actions taken - containment, evacuation. 

h. Responsible party and telephone number. 

 The Spill Response Coordinator or a designated person shall obtain the name of the 

individual taking the call and the incident reporting number. 

4. If a reportable quantity of oil / hydraulic fluid as defined by EPA regulations is spilled into 

the Pacific Ocean, the Spill Response Coordinator or a designated person shall 

immediately notify the National Response Center 24-hour center (1-800-424-8802) to 

provide the following information: 

a. Location of the spill. 

b. Time the spill was first noted. 
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c. Type of oil spilled. 

d. Quantity spilled. 

e. Cause of the spill. 

f. Actions being taken to contain the spill. 

g. Estimate of damage. 

h. Name and telephone number. 

 The Spill Response Coordinator or a designated person shall obtain the name of the 

individual taking the call and the incident reporting number. 

 

7.3 Post-Spill Response 

 

1. The Spill Response Coordinator for the spill or an individual designated by Reedsport OPT 

Wave Park, LLC shall work with the appropriate government agency during any reporting 

and corrective action investigations.  State and/or federal agencies (most likely the Oregon 

Department of Environmental Quality or the USCG, respectively) will assume the lead role 

in directing clean-up and site restoration activities once the emergency phase is over. 

2. Following stabilization, control, and cleanup, Reedsport OPT Wave Park, LLC shall 

conduct a complete investigation into the root cause of the incident.  Appropriate steps will 

be taken to minimize or eliminate the possibility of a reoccurrence. 

3. The Spill Response Coordinator for the spill or an individual designated by Reedsport OPT 

Wave Park, LLC will complete the Spill / Release Report required by the Oregon 

Department of Environmental Quality.  This document describes all aspects of the incident 

as well as the steps taken to prevent a recurrence, and a copy is provided in Appendix B. 

4. In addition to the aforementioned reporting requirements, within 60 days of a discharge 

that results in a one-time release of more than 1,000 U.S. gallons of oil as described in 

§112.1(b) (i.e., a discharge to waters of the state or shoreline), or in the event that two 

releases of greater than 42 U.S. gallons each within a 12-month period as described in 

§112.1(b), Reedsport OPT Wave Park, LLC shall submit the following to the Regional 

Administrator of the USEPA and to Oregon Department of Environmental Quality. 

a. Name of the Facility; 

b. Name of the Owner or Operator of the Facility; 
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c. Location of the Facility; 

d. Maximum storage and handling capacity of the facility and normal daily throughput; 

e. The corrective actions and/or countermeasures taken including an adequate 

description of equipment repairs and/or replacements; 

f. An adequate description of the facility, including maps, flow diagrams, and 

topographic maps, as necessary; 

g. The cause of such discharge as described in §112.1(b) including a failure analysis of 

the system or subsystem in which the failure occurred; 

h. Additional preventative measures taken or contemplated to minimize the possibility 

of recurrence; and 

i. Such other information the USEPA Regional Administrator may reasonably require 

pertinent to the Plan or release. 
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APPENDIX A 

CERTIFICATION OF THE APPLICABILITY OF THE SUBSTANTIAL 

HARM CRITERIA CHECKLIST 



 

Appendix A - 1 

CERTIFICATION OF THE APPLICABILITY OF THE SUBSTANTIAL 
HARM CRITERIA CHECKLIST 

 
 
Facility Name: Reedsport OPT Wave Park 
 
Facility Address: Off-shore of Town of Gardiner, Oregon 
 
1. Does the facility transfer oil over water to or from vessels and does the facility have a total 

oil storage capacity greater than or equal to 42,000 gallons? 
 

Yes ____ No__X__ 
 
2. Does the facility have a total storage capacity greater than or equal to 1 million gallons and 

does the facility lack secondary containment that is sufficiently large to contain the 
capacity of the largest aboveground oil storage tank plus sufficient freeboard to allow for 
precipitation within any aboveground oil storage tank area? 

 
Yes ____ No__X__ 

 
3. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons 

and is the facility located at a distance (as calculated using the formula in Attachment C-
III, Appendix C, 40 CFR 112 or a comparable formula ) such that a discharge from the 
facility could cause injury to fish and wildlife and sensitive environments?  For further 
description of fish and wildlife and sensitive environments, see Appendices I, II, and III to 
DOC/NOAA’s “Guidance for Facility and Vessel Response Environments” (Section 10, 
Appendix E, 40 CFR 112 for availability) and the applicable Area Contingency Plan. 

 
Yes ____ No__X__ 

 
4. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons 

and is the facility located at a distance (as calculated using the appropriate formula 
(Attachment C-III, Appendix C, 40 CFR 112 or a comparable formula1) such that a 
discharge from the facility would shut down a public drinking water intake2? 

 
Yes ____ No__X__ 

 
5. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons 

and has the facility experienced a reportable oil spill in an amount greater than or equal to 
10,000 gallons within the last five years?  

 
Yes ____ No__X__ 

                                                 
1  If a comparable formula is used, documentation of the reliability and analytical soundness of the comparable 

formula must be attached to this form. 
2  For the purposes of 40 CFR part 112, public drinking water intakes are analogous to public water systems as 

described at 40 CFR 143.2(c). 
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CERTIFICATION 
 
I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document, and that based on my inquiry of those individuals 
responsible for obtaining this information, I believe that the submitted information is true, 
accurate, and complete. 
 
 
 
William Powers    
Name  Signature 
 
 
Vice President, Marine Operations of  
Member, Ocean Power Technologies, Inc. 
Reedsport OPT Wave Park, LLC    
Title Date 
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1 - GENERAL INFORMATION         OERS No. ____________ 

a. Company/Individual Name: ________________________________ 

b. Address: _________________________________________________ 

    _________________________________________________ 

c. Company Contact Person: ___________________________________ 

d. Phone Number(s): _________________________________________ 

e. Specific on-site location of the release (and address if different from above): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 Please provide a map of the site showing area(s) where the release occurred, any sample 
collection locations, location of roads/ditches/surface water bodies, etc. 

 
2 - RELEASE INFORMATION 

a. Date/Time Release started:__________________  Date/Time stopped:_________________ 

b. Release was reported to (specify Date/Time/Name of Person contacted where applicable): 

   ODEQ _________________________________________________ 

   OERS  _________________________________________________ 

   NRC  _________________________________________________ 

   Other (describe):___________________________________________ 

c. Person(s) reporting release:________________________________________ 

d. Name, quantity and physical state (gas, liquid, solid or semi-solid) of material(s) released: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 Please attach copies of material safety data sheets (MSDS) for released material(s). 
e. The release affected:  ____Air  ____Groundwater  ____Surface Water  ____Soil ____Sediment 
f. Name and distance to nearest surface water body(s), even if unaffected (include locations of 

creeks, streams, rivers and ditches that discharge to surface water on maps): 
 ___________________________________________________________________________ 

 Has the release reached the surface water identified above?:  ____Yes  ____No 
 Could the release potentially reach the surface water identified above?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

g. Depth to nearest aquifer/groundwater:_____________ 

 Is nearest aquifer/groundwater potable (drinkable)?  ____Yes  ____No 
 Has the release reached the nearest aquifer/groundwater?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________

SPILL/RELEASE REPORT 
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h. Release or potential release to the air occurred?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

i. Was there a threat to public safety?  ____Yes  ____No 
j. Is there potential for future releases?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

k. Describe other effects/impacts from release (emergency evacuation, fish kills, etc.): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

l. Describe how the release occurred.  Include details such as the release source, cause, 
contributing weather factors, activities occurring prior to or during the release, dates and 
times of various activities, first responders involved in containment activities, etc.: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 
3 - SITE INFORMATION 
a. Adjacent land uses include (check all that apply and depict on site maps): 
 ____Residential  ____Commercial  ____Light Industrial  ____Heavy Industrial 

____Agricultural  ____Other (describe):_________________________________________ 
b. What is the population density surrounding the site:_______________ 
c.  Is the site and/or release area secured by fencing or other means?  ____Yes  ____No 
d.  Soil types (check all that apply):  ____alluvial  ____ bedrock  ____ clay  ____sandy 
 ____silt  ____ silty loam  ____artificial surface (cement/asphalt/etc.) 

e.  Describe site topography:______________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________
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4 - CLEANUP INFORMATION 

a. Was site cleanup performed?  ____Yes  ____No 

 If No, explain:_______________________________________________________________ 

 ___________________________________________________________________________ 

b. Who performed the site cleanup? 

 Company Name: ____________________________ 

 Address: ____________________________________ 

    ____________________________________ 

 Cleanup Supervisor: _________________________ 

 Phone Number(s): ____________________________ 

c. Has all contamination been removed from the site?  ____Yes  ____No 

 If No, explain:______________________________________________________________ 

 ___________________________________________________________________________ 

d. Estimated volume of contaminated soil removed:______________ 

e. Estimated volume of contaminated soil left in place:______________ 

f. Was a hazardous waste determination made for cleanup materials?  ____Yes  ____No 

g. Based on the determination, are the cleanup materials hazardous wastes? 

 ____Yes  ____No     If Yes, list all waste codes:__________________________________ 

h. Was contaminated soil or water disposed of at an off-site location?  ____Yes  ____No 

 If yes, attach copies of receipts/manifests/etc., and provide the following information: 

 Facility Name: _______________________________   

 Address: _____________________________________ 

    _____________________________________ 

 Facility Contact: ________________________________ 

 Phone Number(s): _____________________________ 

i. Is contaminated soil or water being stored and/or treated on-site?  ____Yes  ____No 
 If yes, please describe the material(s), storage and/or treatment area, and methods utilized 

(attach additional sheets if necessary): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

j. Describe cleanup activities including what actions were taken, dates and times actions were 
initiated and completed, volumes of contaminated materials that were removed, etc. (attach 
additional sheets or contractor reports if necessary or more convenient): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 
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5 - SAMPLING INFORMATION 
 Attach copies of all sample data and indicate locations of sample collection on maps. 
 
a. Were samples of contaminated soil collected?  ____Yes  ____No  ____N/A 
b. Were samples of contaminated water collected?  ____Yes  ____No  ____N/A 
c. Were samples collected to show that all contamination had been removed? 
 ____Yes  ____No  ____N/A 
d. Describe sampling activities, results and discuss rationale for sampling methods: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 
6 - SPILL REPORT CHECKLIST 
 
To ensure that you have gathered all the information requested by the Department in this 
Spill/Release Report, please complete the following checklist: 
____ Map(s) of the site showing buildings, roads, surface water bodies, ditches, waterways, 

point of the release, extent of contamination, areas of excavation and sample collection 
locations attached. 

 
____ Material Safety Data Sheet (MSDS) for released material(s) attached. Note:  an MSDS is 

not required for motor fuels. 
 
____ Sampling data/analytical results attached. 
 
____ Receipts/manifests (if any) for disposal of cleanup materials attached. 
 
____ Contractor reports (if any) attached. 
 
Reports can be submitted electronically to: DOSPILLS@deq.state.or.us 
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  «Sector» Safety Data Sheet

Issued: June 11, 1996 

SDS No. SN07M030 SHELL TELLUS OIL T 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY 

Product name: SHELL TELLUS OIL T 

Product type: Hydraulic oil 

Supplier: «Supplier» 

Address: «Add1» 
«Add2» 

Contact numbers: 

Telephone: 
Telex: 
Fax: 

 

«ContactNo» 
«ContactTlx» 
«ContactFax» 

Emergency telephone number:  

«EmergencyCover» «ENT24Hour» 

 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Preparation description: Blend of highly-refined mineral oils and additives. 

Dangerous 
components/constituents: 

On the basis of available information, the components of this 
preparation are not expected to impart hazardous properties to 
this product. 

 

3. HAZARDS IDENTIFICATION 

Human health hazards: No specific hazards under normal use conditions. Contains 
mineral oil for which an exposure limit for oil mist applies.. 
Prolonged or repeated exposure may give rise to dermatitis. 
Used oil may contain harmful impurities. 

Safety hazards: Not classified as flammable, but will burn. 

Environmental hazards: Not readily biodegradable. Expected to have a high potential to 
bioaccumulate. 

Other information: Not classified as dangerous for supply or conveyance. 
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  SHELL TELLUS OIL T 

SN07M030.DOC 

Issued: June 11, 1996  Page 2 of 6 

 

4. FIRST AID MEASURES 

Symptoms and effects: Not expected to give rise to an acute hazard under normal 
conditions of use. 

First Aid - Inhalation: In the unlikely event of dizziness or nausea, remove casualty to 
fresh air. If symptoms persist, obtain medical attention. 

First Aid - Skin: Remove contaminated clothing and wash affected skin with 
soap and water. If persistent irritation occurs, obtain medical 
attention. 

If high pressure injection injuries occur, obtain medical attention 
immediately. 

First Aid - Eye: Flush eye with copious quantities of water. If persistent irritation 
occurs, obtain medical attention. 

First Aid - Ingestion: Wash out mouth with water and obtain medical attention. DO 
NOT INDUCE VOMITING. 

Advice to physicians: Treat symptomatically. Aspiration into the lungs may result in 
chemical pneumonitis. Dermatitis may result from prolonged or 
repeated exposure. 

 

5. FIRE FIGHTING MEASURES 

Specific hazards: Combustion is likely to give rise to a complex mixture of airborne 
solid and liquid particulates and gases, including carbon 
monoxide, oxides of sulphur, and unidentified organic and 
inorganic compounds. 

Extinguishing media: Foam and dry chemical powder.  Carbon dioxide, sand or earth 
may be used for small fires only. 

Unsuitable extinguishing 
media: 

Water in a jet. Use of Halon extinguishers should be avoided for 
environmental reasons. 

Protective equipment: Proper protective equipment including breathing apparatus must 
be worn when approaching a fire in a confined space. 

 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions: Avoid contact with:  skin and eyes. 

Personal protection: Wear impermeable gloves and boots. 

Environmental precautions: Prevent from spreading or entering into drains, ditches or rivers 
by using sand, earth, or other appropriate barriers. Inform local 
authorities if this cannot be prevented. 

Clean-up methods - small 
spillage: 

Absorb liquid with sand or earth. Sweep up and remove to a 
suitable, clearly marked container for disposal in accordance 
with local regulations. 

Clean-up methods - large 
spillage: 

Prevent from spreading by making a barrier with sand, earth or 
other containment material. Reclaim liquid directly or in an 
absorbent. Dispose of as for small spills. 
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7. HANDLING AND STORAGE 

Handling: When handling product in drums, safety footwear should be 
worn and proper handling equipment should be used. Prevent 
spillages. 

Storage: Keep in a cool, dry, well-ventilated place. Use properly labelled 
and closable containers. Avoid direct sunlight, heat sources, and 
strong oxidizing agents. 

Storage temperature: 0°C minimum to 50°C maximum. 

Recommended materials: For containers or container linings, use: mild steel or high density 
polyethylene. 

Unsuitable materials: For containers or container linings, avoid: PVC. 

Other information: Polyethylene containers should not be exposed to high 
temperatures because of possible risk of distortion. 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering control 
measures: 

Use local exhaust ventilation if there is a risk of inhalation of 
vapours, mists or aerosols. 

Occupational exposure 
standards: 

Threshold limit values are given below. Lower exposure limits 
may apply locally: 

Component name Limit type Value Unit Other information 

Oil mist, mineral 8-hour TWA 5 mg/m3 ACGIH 

 15-min STEL 10 mg/m3 ACGIH 

Hygiene measures: Wash hands before eating, drinking, smoking and using the 
toilet. 

Respiratory protection: Not normally required. If oil mist cannot be controlled, a 
respirator fitted with an organic vapour cartridge combined with 
a particulate pre-filter should be used. 

Hand protection: PVC or nitrile rubber gloves. 

Eye protection: Wear safety glasses or full face shield if splashes are likely to 
occur. 

Body protection: Minimise all forms of skin contact. Wear overalls to minimise 
contamination of personal clothing. Launder overalls and 
undergarments regularly. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical state: Liquid at ambient temperature. 

Colour: Amber 

Odour: Characteristic mineral oil 

Initial boiling point: Expected to be above 280°C 

Vapour pressure: Expected to be less than 0.5 Pa at 20°C 

Density: See Table 1 

Kinematic viscosity: See Table 1 
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Vapour density (air=1): Greater than 1 

Pour point: See Table 1 

Flash point: See Table 1 

Flammability limit - lower: 1% v/v 

Flammability limit - upper: 10% v/v 

Auto-ignition temperature: Expected to be above 320°C 

Solubility in water: Negligible 

n-octanol/water partition 
coefficient: 

Log Pow expected to be greater than 6 

 

10. STABILITY/REACTIVITY 

Stability: Stable 

Conditions to avoid: Extremes of temperature and direct sunlight. 

Materials to avoid: Strong oxidizing agents 

Hazardous decomposition 
products: 

Hazardous decomposition products are not expected to form 
during normal storage. 

 

11. TOXICOLOGICAL INFORMATION 

Basis for assessment: Toxicological data have not been determined specifically for this 
product. Information given is based on a knowledge of the 
components and the toxicology of similar products. 

Acute toxicity - oral: LD50 expected to be above 2000 mg/kg 

Acute toxicity - dermal: LD50 expected to be above 2000 mg/kg 

Acute toxicity - inhalation: Data not available. 

Eye irritation: Expected to be slightly irritant. 

Skin irritation: Expected to be slightly irritant. 

Respiratory irritation: If mists are inhaled, slight irritation of the respiratory tract may 
occur. 

Skin sensitization: Not expected to be a skin sensitizer 

Carcinogenicity: Product is based on mineral oils of types shown to be non-
carcinogenic in animal skin-painting studies. Other components 
are not known to be associated with carcinogenic effects. 

Mutagenicity: Not considered to be a mutagenic hazard. 
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Other information: Prolonged and/or repeated contact with this product can result 
in defatting of the skin, particularly at elevated temperatures.  
This can lead to irritation and possibly dermatitis, especially 
under conditions of poor personal hygiene.  Skin contact should 
be minimised. 

Used oils may contain harmful impurities that have accumulated 
during use. The concentration of such impurities will depend on 
use and they may present risks to health and the environment on 
disposal. ALL used oil should be handled with caution and skin 
contact avoided as far as possible. 

 

12. ECOLOGICAL INFORMATION 

Basis for assessment: Ecotoxicological data have not been determined specifically for 
this product. Information given is based on a knowledge of the 
components and the ecotoxicology of similar products. 

Mobility: Liquid under most environmental conditions. Floats on water. If 
it enters soil, it will adsorb to soil particles and will not be 
mobile. 

Persistence/degradability: Not readily biodegradable. Major constituents are expected to be 
inherently biodegradable, but the product contains components 
that may persist in the environment. 

Bioaccumulation: Has the potential to bioaccumulate. 

Ecotoxicity: Poorly soluble mixture. Product is expected to be practically 
non-toxic to aquatic organisms, LC/EC50 > 100 mg/L. May 
cause physical fouling of aquatic organisms. 

(LC/EC50 expressed as the nominal amount of product required 
to prepare aqueous test extract) 

Sewage treatment:  

 

13. DISPOSAL CONSIDERATIONS 

Waste disposal: Recycle or dispose of in accordance with prevailing regulations, 
preferably to a recognised collector or contractor. The 
competence of the contractor to deal satisfactorily with this 
type of product should be established beforehand. 

Product disposal:  

Container disposal: 200 litre drums should be emptied and returned to the supplier 
or sent to a drum reconditioner without removing or defacing 
markings or labels. 

Non-reusable small metal and plastic containers should be 
recycled where possible, or disposed of as domestic refuse. 

Local legislation:  

 

14. TRANSPORT INFORMATION 

Not dangerous for conveyance under UN, IMO, ADR/RID and IATA/ICAO codes. 
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15. REGULATORY INFORMATION 

EC Classification: Not classified as Dangerous under EC criteria 

EINECS (EC): All components listed or polymer exempt. 

TSCA (USA): Please consult suppliers. 

Other information: For listing on other inventories, eg MITI (Japan), AICS 
(Australia) and DSL (Canada), please consult suppliers. 

 

16. OTHER INFORMATION 

Uses and restrictions: For hydraulic applications over a wide temperature range. 

Technical contact point: «TechPoint» 

Technical contact number: 

Telephone: 
Telex: 
Fax: 

 

«TechNo» 
«TechTlx» 
«TechFax» 

SDS history: Edition No.: 5 

First Issue: 17-02-89 

Revised: 30-06-89 
 14-03-94  EC format  
 25-07-94  Generic SDS for Shell Tellus Oil T 
 June 11, 1996 

 

Revisions highlighted: New format and minor editorial changes. 

 

This information is based on our current knowledge and is intended to describe the product for the purposes 
of health, safety and environmental requirements only.  It should not be construed as guaranteeing any 
specific property of the product. 

 

TABLE 1: SHELL TELLUS OIL T  

 

 Product Codes and Typical properties 

 

SHELL TELLUS OIL T  15  22  32  37  46  

Product Codes      

K. Viscosity mm2/s, at 20°C 31  48  73  90  110  

Density, kg/m3 at 15°C 871  872  872  871  872  

Pour point, °C  -42  -42  -42  -39  -39  

Flash point, °C (COC) 160  176  170  220  210  

 

TABLE 1: Continued 

 

SHELL TELLUS OIL T  68  100  
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Product Codes   

K. Viscosity mm2/s, at 20°C 173  265  

Density, kg/m3 at 15°C 877  889  

Pour point, °C  -36  -30  

Flash point, °C (COC) 230  176  
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APPENDIX D 
AGENCY CONTACT NUMBERS 

 
Oregon Emergency Response System .................................................. 1-800-452-0311 (in-state) 
........................................................................................................... 1-503-378-4124 (out-of-state) 
 
(If spill enters water of state and is likely to produce visible oily slick, excluding normal 
discharges from property operating marine engines OR if over 42 gallons [one barrel] is spilled 
on land.)  OERS will notify all appropriate State of Oregon Agencies in accordance with their 
procedures. 
 
EPA National Response Center  ...........................................................................1-800-424-8802 
 
(If spill is potentially harmful to public health or environment, including sheen or film on surface 
of water) 
 
U.S. Coast Guard (Portland Watchstander)… ....................................................(503) 240-9301 
 
National Marine Fisheries Service ........................................................................(503) 231-6268 
 
U.S. Forest Service ....................................................................................... (541) 750-7025 (Day) 
...................................................................................................................... (541)750 -7024 (Other) 
 
U.S. Fish and Wildlife Service ...............................................................................(503) 705-5749 
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APPENDIX G

NOXIOUS WEED SPECIES IN VICINITY OF PROJECT AREA

Scientific Name Common Name
ODA

Classification1

SNF
Watch
List2

Documented or
Suspected in

Project Vicinity3

Buddleja davidii Butterfly bush B Yes
Carduus pycnocephalus Italian thistle B Yes
Carthamus lanatus Woolly distaff thistle A,T Yes
Centaurea diffusa Diffuse knapweed B Yes
Centaurea stoebe (= C.
maculosa, C. biebersteinii)

Spotted knapweed B,T Yes Yes

Centaurea pratensis Meadow knapweed B Yes
Centaurea solstitialis Yellow starthistle B,T Yes
Chondrilla juncea Rush skeletonweed B,T Yes
Cirsium arvense Canada thistle B,T Yes
Cirsium vulgare Bull thistle B,T Yes Yes
Clematis vitalba Old man's beard B Yes
Cytisus scoparius Scotch broom B Yes Yes
Cytisus striatus Portuguese broom B,T Yes Yes
Echium plantagineum Paterson's curse A Yes
Euphorbia esula Leafy spurge B,T Yes
Genista monspessulanas French broom B,T Yes
Hedera helix English ivy B Yes Yes
Hypericum perforatum St.Johnswort (Klamath

weed)
B Yes Yes

Iris pseudacorus Yellow flag iris B Yes Yes
Lathyrus latifolius Perennial peavine B Yes
Linaria vulgaris Yellow toadflax B Yes
Lythrum salicaria Purple loosestrife B,T Yes
Onopordum acanthium Scotch thistle B Yes
Polygonum cuspidatum Japanese knotweed B Yes Yes
Polygonum polystachyum Himalayan knotweed B Yes Yes
Polygonum sachalinense Giant knotweed B,T Yes Yes
Rubus armeniacus (= R.
discolor)

Himalayan blackberry B Yes Yes

Senecio jacobaea Tansy ragwort B,T Yes
Silybum marianum Milk thistle B Yes
Spartium junceum Spanish broom B Yes
Ulex europaeus Gorse B,T Yes Yes
1

ODA 2007.
2

Siuslaw National Forest, Weedmapper 2006.
3

SNF 2006; Pers. comm. Marty Stein, SNF botanist, May 2007.
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APPENDIX H

POTENTIALLY-OCCURRING WILDLIFE SPECIES IN THE PROJECT

VICINITY

Common Name Scientific Name
Westside Lowland
Conifer-Hardwood

Forest

Westside
Riparian
Wetlands

Herbaceous
Wetlands

Coastal
Dunes and

Beaches

Bays and
Estuaries

Amphibians
Northwestern
Salamander

Ambystoma gracile X X X

Pacific Giant
Salamander

Dicamptodon tenebrosus X X

Southern Torrent
Salamander

Rhyacotriton variegatus X X

Rough-skinned Newt Taricha granulosa X X X
Dunn's Salamander Plethodon dunni X X
Western Red-backed
Slaamander

Plethodon vehiculum X

Ensatina Ensatina eschscholtzii X X X
Clouded Salamander Aneides ferreus X
Tailed Frog Ascaphus truei X X
Western Toad Bufo Boreas X X X
Pacific Chorus (Tree)
Frog

Pseudacris regilla X X X

Red Legged Frog Rana aurora X X X
Bull Frog Rana catesbeiana X X X

Reptiles
Western Pond Turtle Clemmys marmorata X X X
Northern Aligator Lizard Elgaria coreulea X X X
Western Skink Eumeces skiltonianus X
Rubber Boa Charina bottae X X
Northwestern Garter
Snake

Thamnophis ordinoides X X X

Common Garter Snake Thamnophis sirtalis X X X X
Western Rattlesnake Crotalus viridis X X

Birds
Common Loon Gavia immer X X
Pied-billed Grebe Podilymbus podiceps X X X
Brandt's Cormorant Phalacrocorax

penicillatus
X X

Double-crested
Cormorant

Phalacrocorax auritus X X X X

Pelagic Cormorant Phalacrocorax pelagicus X
Great Blue Heron Ardea herodias X X X X X
Great Egret Ardea alba X X X X
Green Heron Butorides virescens X X X
Turkey Vulture Cathartes aura X X X X X
Canada Goose Branta canadensis X X X
Wood Duck Aix sponsa X X X
Mallard Anas platyrhynchos X X X
Blue-winged Teal Anas discors X X
Cinnamon Teal Anas cyanoptera X X
Hooded Merganser Lophodytes cucullatus X X X X
Common Merganser Mergus merganser X X X
Osprey Pandion haliaetus X X X
Bald Eagle Haliaeetus X X X X X
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Common Name Scientific Name
Westside Lowland
Conifer-Hardwood

Forest

Westside
Riparian
Wetlands

Herbaceous
Wetlands

Coastal
Dunes and

Beaches

Bays and
Estuaries

Leucocephalus
Northern Harrier Circus cyaneus X X X X
Sharp-shinned Hawk Accipiter striatus X X
Cooper's Hawk Accipiter cooperii X X X X
Red-tailed Hawk Buteo jamaicensis X X X X
American Kestral Falco sparverius X X X X X
Merlin Falco columbarius X X X X X
Ruffed Grouse Bonasa umbellus X X
Blue Grouse Dendragapus obscurus X X
Wild Turkey Meleagris gallopavo X X
Mountain Quail Oreortyx pictus X X
California Quail Callipepla californica X X
Virginia Rail Rallus limicola X X
American Coot Fulica americana X X
Snowy Plover Charadrius alexandrinus X X
Killdeer Charadrius vociferus X X X X X
Black Oystercatcher Haematopus bachmani X X
Greater Yellowlegs Tringa melanoleuca X X X X
Spotted Sandpiper Actitis macularia X X X X
Western Gull Larus occidentalis X X
Common Mure Uria aalge X
Pigeon Guillemot Cepphus columba X
Marbled Murrelet Brachyramphus

marmoratus
X X

Band-tailed Pigeon Columba fasciata X X X X
Mourning Dove Zenaida macroura X X
Western Screech-Owl Otus kennicottii X X X
Barn Owl Tyto alba X X X X
Great Horned Owl Bubo virginianus X X X X
Northern Pygmy-Owl Glaucidium gnoma X X X
Spotted Owl Strix occidentalis X
Barred Owl Strix varia X X
Northern Saw-whet Owl Aegolius acadicus X X
Common Nighthawk Chordeiles minor X X X X X
Vaux's Swift Chaetura vauxi X X X X X
Anna's Hummingbird Calypte anna X X X
Rufous Hummingbird Selasphorus rufus X X X X
Belted Kingfisher Ceryle alcyon X X X
Red-breasted Sapsucker Sphyrapicus ruber X X
Downy Woodpecker Picoides pubescens X X
Hairy Woodpecker Picoides villosus X X
Northern Flicker Colaptes auratus X X X
Pileated Woodpecker Dryocopus pileatus X X
Olive-sided Flycatcher Contopus cooperi X X
Western Wood-Pewee Contopus sordidulus X X
Willow Flycatcher Empidonax traillii X X
Pacific-slopoe
Flycatcher

Empidonax difficilis X X

Cassin's Vireo Vireo cassinii X
Hutton's Vireo Vireo huttoni X X
Warbling Vireo Vireo gilvus X X
Gray Jay Perisoreus canadensis X X
Steller's Jay Cyanocitta stelleri X X X
American Crow Corvus brachyrhynchos X X X X X
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Common Name Scientific Name
Westside Lowland
Conifer-Hardwood

Forest

Westside
Riparian
Wetlands

Herbaceous
Wetlands

Coastal
Dunes and

Beaches

Bays and
Estuaries

Common Raven Corvus corax X X X X X
Purple Martin Progne subis X X X X
Tree Swallow Tachycineta bicolor X X X X X
Violet-green Swallow Tachycineta thalassona X X X X X
Norther Rough-winged
Swallow

Stelgidopteryx
serripennis

X X X X X

Cliff Swallow Petrochelidon
pyrrhonota

X X X X X

Barn Swallow Hirundo rustica X X X X X
Black-capped Chickadee Poecile atricapilla X X X
Chestnut-backed
Chickadee

Poecile rufescens X X

Bushtit Psaltriparus minimus X X X
Red-breasted Nuthatch Sitta canadensis X X
White-breasted Nuthatch Sitta carolinensis X
Brown Creeper Certhia americana X X
Bewick's Wren Thryomanes bewickii X X X X
Marsh Wren Cistothorus palustris X X
House Wren Troglodytes aedon X X
Winter Wren Troglodytes troglodytes X X X
American Dipper Cinclus mexicanus X X X
Golden-crowned Kinglet Regulus satrapa X X
Western Bluebird Sialia mexicana X
Townsend's Solitaire Myadestes townsendi X X
Swainson's Trush Catharus ustulatus X X X
Hermit Thrush Catharus guttatus X X X
American Robin Turdus migratorius X X X X
Varied Thrush Ixoreus naevius X
Wrentit Chamaea fasciata X X
European Starling Sturnus vulgaris X X X X X
Cedar Waxwing Bombycilla cedrorum X X X
Orange-crowned
Warbler

Vermivora celata X X X

Nashville Warbler Vermivora ruficapilla X X
Yellow Warbler Dendroica petec X
Yellow-rumped Warbler Dendroica coronata X X X X
Black-throated Gray
Warbler

Dendroica nigrescens X X

Hermit Warbler Dendroica occidentalis X X
MacGillivray's Warbler Oporornis tolmiei X X
Common Yellowthroat Geothylypis trichas X X X X
Willson's Warbler Wilsonia pusilla X X X
Western Tanager Piranga ludoviciana X X
Spotted Towhee Pipilo maculatus X X X
Chipping Sparrow Spizella passerina X X
Savannah sparrow Passerculus

sandwichensis
X X X X

Song Sparrow Melospiza melodia X X X X X
White-crowned Sparrow Zonotrichia leucophrys X X X X X
Dark-eyed Junco Junco hyemalis X X
Red-winged Blackbird Agelaius phoeniceus X X X X
Black-headed Grosbeak Pheucticus

melanocephalus
X X

Brewer's Blackbird Euphagus X X X
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Common Name Scientific Name
Westside Lowland
Conifer-Hardwood

Forest

Westside
Riparian
Wetlands

Herbaceous
Wetlands

Coastal
Dunes and

Beaches

Bays and
Estuaries

cyanocephalus
Brown-headed Cowbird Molothrus ater X X X X X
Purple Finch Carpodacus purpureus X X
House Finch Carpodacus mexicanus X X X X
Red Crossbill Loxia curvirostra X X
Pine Siskin Carduelis pinus X X X
American Goldfinch Carduelis tristis X X X X X
Evening Grosbeak Coccothraustes

vespertinus
X X

Mammals
Virginia Opossum Didelphis virginiana X X X
Fog Shrew Sorex sonomae X X
Pacific Water (Marsh)
Shrew

Sorex bendirii X X X

Pacific Shrew Sorex pacificus X X
Trowbridge's Shrew Sorex trowbridgii X
Vagrant Shrew Sorex vagrans X X X X
Shrew-mole Neurotrichus gibbsii X X X
Coast Mole Scapanus orarius X X
Townsend's Mole Scapanus townsendii X X X
California Myotis Myotis californicus X X X X X
Yuma Myotis Myotis yumanensis X X X X X
Little Brown Myotis Myotis lucifugus X X X X X
Long-Legged Myotis Myotis volans X X X X X
Long-eared Myotis Myotis evotis X X X X X
Silver-haired Bat Lasionycteris

noctivagans
X X X

Big Brown Bat Eptesicus fuscus X X X X X
Hoary Bat Lasiurus cinereus X X X
Brush Rabbit Sylvilagus bachmani X X X
Snowshoe Hare Lepus americanus X X
Mountain Beaver Aplodontia rufa X X
Townsend's Chipmunk Tamias townsendii X X
California Ground
Squirrel

Spermophilus beecheyi X X

Douglas's Squirel Tamiasciurus douglasii X
Northern Flying Squirel Glaucomys sabrinus X X
Western Pocket Gopher Thomomys mazama X
American Beaver Castor canadensis X X X
Deer Mouse Peromyscus maniculatus X X X X
Bushy-tailed Woodrat Neotoma cinerea X X
Western Red-backed
Vole

Clethrionomys
californicus

X X

White-footed Vole Arborimus albipes X X
Red Tree Vole Arborimus longicaudus X X
Townsend's Vole Microtus townsendii X X X X
Long-tailed Vole Microtus longicaudus X X X
Creeping vole Microtus oregoni X X X
Muskrat Ondatra zibethicus X X
Pacific Jumping Mouse Zapus trinotatus X X X
North American
Porcupine

Erethizon dorsatum X X X

Nutria Myocastor coypus X X
Black Rat Rattus rattus X
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Common Name Scientific Name
Westside Lowland
Conifer-Hardwood

Forest

Westside
Riparian
Wetlands

Herbaceous
Wetlands

Coastal
Dunes and

Beaches

Bays and
Estuaries

Coyote Canis latrans X X X X
Grey Fox Urocyon

cinereoargenteus
X X

Black Bear Ursus americanus X X X
Northern Raccoon Procyon lotor X X X X X
American Marten Martes americana X X
Fisher Martes pennanti X X
Ermine Mustela erminea X X
Long-tailed Weasel Mustela frenata X X X X
American Mink Mustela vison X X X X X
Western Spotted Skunk Spilogale gracillis X X X
Striped Skunk Mephitis mephitis X X X X
Northern River Otter Lontra canadensis X X X X
Mountain Lion (Cougar) Puma concolor X X X
Bobcat Lynx rufus X X X X
Elk Cervus elaphus X X X
Black-tailed Deer Odocoileus hemionus

columbianus
X X X X
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Section 1 

Notification Flowchart and Response Flowchart 
 

In the event of a potential system failure or unexpected event, the System Operator will begin to 

call the Response Coordinators on the Notification Flowchart (Figure 1) in the order listed ANY 

TIME DAY OR NIGHT until contact is made. 

 

The Response Coordinator will assess whether a system failure has occurred.  If the Response 

Coordinator verifies that one of the six incidents covered in this Plan has occurred, the Response 

Coordinator will contact appropriate agencies based on the Notification Flowchart and take 

action according to the Response Flowchart (Figure 2). 
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FIGURE 
1 NOTIFICATION FLOWCHART 
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FIGURE 
2 RESPONSE FLOWCHART 
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Section 2 

Statement of Purpose 
 

The purpose of Reedsport OPT Wave Park, LLC’s Response and Recovery Plan (Plan) is to 

minimize hazards to human health and safety or the environment from system failures.  This Plan 

establishes specific procedures for the notification of agencies that have jurisdiction over some 

or all of the resources that may be affected by an unexpected event.  The Plan also establishes 

responses in the event of a system failure. 

 

This Plan provides notification procedures and preparedness actions for six types of situations: 

 

■ PowerBuoy has moved outside of pre-set boundaries or PowerBuoy has sunk; 

■ Electrical Fault has occurred either offshore or onshore; 

■ Oil has outside of the PowerBuoy; 

■ Navigation light is not working; 

■ Electrical cable has been damaged or exposed on-shore; and 

■ Vessel collision with one or more PowerBuoy components. 
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Section 3 

Project Description 
 

The Reedsport OPT Wave Park is located in the Pacific Ocean approximately 2.5 miles off the 

coast of Douglas County, Oregon, in the area west of the towns of Gardiner and Reedsport 

(Figure 3).  The structures in the project include:  10 PowerBuoy wave energy converters 

(WECs) and associated moorings, a subsea pod, a subsea transmission cable, a shore station, and 

a new terrestrial transmission line to connect to the existing power system.  The project will have 

a combined capacity of 1.5 megawatts (MW). 

 

The Reedsport OPT Wave Park will consist of 10 of OPT’s PowerBuoy WECs.  Each 

PowerBuoy has a diameter of 36 feet, extends 29.5 feet above water, and has a draft of 115 feet.  

The PowerBuoys will be deployed in an array of three rows, approximately in a north-south 

orientation and parallel to the beach.  The outside rows will consist of three PowerBuoys, and the 

middle row will consist of four PowerBuoys.  The PowerBuoys will be spaced approximately 

330 feet apart.  The Project Boundary will encompass an area of 0.25 square miles (800 meters 

by 800 meters) where the water depth is approximately 165 feet to 225 feet (50 meters to 

69 meters).  However, the actual footprint of the constructed array is expected to be only about 

1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres (0.12 km2).  The 

approximate coordinates of the PowerBuoy field will be -124.23521°, 43.75501°. 

 

Facility Contact Information: 

Reedsport OPT Wave Park, LLC 
1590 Reed Road 
Pennington, NJ 08534 
Phone:  609 730-0400 

 

Key Contact: 

William Powers, Response Coordinator, has overall responsibility for responding to 

unexpected events at this facility.  (See Figures 1 and 2 for reference.) 

Work Number: (609) 730-0400 ext. 217 

Mobile Number: (609) 865-1159 

Home Number: To be available in final document 
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FIGURE 3 
PROJECT LOCATION MAP 
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Section 4 

Detection and Evaluation 
 

It is imperative that detection and evaluation of a system failure that threatens human health and 

safety and/or the environment be carried out expediently so that the response measures contained 

in this Plan can be effectively implemented. 

 

4.1 Discovery 

 

An incident will be discovered through:  a) activation of a system alarm; b) observation by 

responsible personnel during maintenance or operation activities; or c) notification by an outside 

agency. 

 

The most likely method of discovering a failure event would be through the array’s sensor 

system.  Sensors on the PowerBuoy continuously monitor the performance of the various 

subsystems and surrounding ocean environment.  The control systems inherent to the 

PowerBuoy are used to monitor its position, to measure and regulate the flow of electricity, to 

open and close the hydraulic valving which regulates the flow of fluid through the motors, and to 

keep the power output consistent.  Also monitored are hydraulic pressure, temperature, position, 

voltage, and leak detectors.  The controls are able to be monitored and operated at the Operation 

Center or remotely via radio/internet link in real time.  Alarms can be received and attended to 

remotely as well.  The applicable system alarm codes are listed in Table 1. 

 

TABLE 1 
SYSTEM ALARM CODES 

Alarm Number Incident Function 
1A PowerBuoy Position Activated when PowerBuoy drifts outside pre-set “watch circle” 
2A Offshore Electric Fault Activated when breaker in control building trips 
3A Onshore Electric Fault Activated when breaker in control building trips 
4A Oil Pressure Activated if internal oil pressure drops

 

Responsible operations and maintenance personnel are instructed to report any conditions that 

may indicate a system failure to the Operation Center. 
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Reedsport OPT Wave Park, LLC has provided contact information for its Operations Center to 

the following agencies: 

 

■ U.S. Coast Guard (USCG); 

■ Oregon Office of Emergency Management; 

■ Oregon Parks and Recreation Department (OPRD); and 

■ U.S. Forest Service (USFS). 

 

These agencies were chosen as the most likely to be contacted by a member of the general public 

who witnesses an unexpected event or system failure.  OPT provides regular updates to these 

agencies as to their contact information, to allow for personnel changes. 

 

4.2 Evaluation of Detection Data 

 

Upon receipt of any information that indicates unusual or abrupt changes in operating conditions, 

the System Operator will evaluate conditions, including a review of supporting data from the unit 

sensors.  If the potential for a system failure exists, the System Operator is responsible for 

immediately contacting and reporting the finding to a Response Coordinator. 
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Section 5 

General Responsibilities 
 

This section describes the general responsibilities of Reedsport OPT Wave Park, LLC personnel 

and public agencies under this plan. 

 

5.1 Reedsport OPT Wave Park, LLC Responsibilities 

 

Reedsport OPT Wave Park, LLC has the primary responsibility for providing the initial response 

to all incidents that are not caused directly or indirectly by one of its contractors. 

 

5.1.1 System Operator 

 

The System Operator is responsible for monitoring the sensor and alarm systems and identifying 

when a potential unexpected event or system failure has occurred. 

 

The System Operator is the first point of contact for notification by operations and maintenance 

personnel, regulatory agencies, and the general public of a potential incident.  When notified of 

the potential for an unexpected event, the System Operator on duty will record the following 

information: 

 

a. Date and time of call. 

b. From whom the call was received and contact information (e.g., cell phone). 

c. Background / how incident occurred and estimated volume or extent of spill. 

d. Location / time of incident. 

e. Severity of incident - threat to people, property, or the environment. 

f. Description of actions taken. 

g. Weather conditions. 

 

Upon receiving notice of a potential system failure or unexpected event, the System Operator 

will begin to call the Response Coordinators on the Notification Flowchart (Figure 1) in the 

order listed ANY TIME DAY OR NIGHT until contact is made.  The System Operator is then 
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responsible for continuing to monitor system operations, informing the Response Coordinator of 

any change in conditions, and taking other actions as instructed by the notified Response 

Coordinator. 

 

5.1.2 Response Coordinator 

 

Upon receiving notice of a potential system failure or unexpected event, the Response 

Coordinator is responsible for verifying that an operations failure has occurred.  This assessment 

should be completed in coordination with the System Operator and any outside agencies who can 

provide relevant information. 

 

After making a determination that an operations failure has occurred, the Response Coordinator 

is responsible for notifying or assigning personnel to notify individuals and the agencies of 

current conditions in accordance with the Notification Flowchart (Figure 1).  In the event of 

multiple operations failures, the Response Coordinator will prioritize activities based on the level 

of threat first to human health and safety and then to the environment. 

 

The Response Coordinator is responsible for coordinating appropriate mitigation actions in 

accordance with the Response Flowchart (Figure 2) and the descriptions provided below.  The 

Response Coordinator will establish an Incident Command System which organizes the 

functions, tasks, and staff within the overall response.  The Response Coordinator will act as the 

Incident Commander in the initial stages of the spill event but under the Oregon Emergency 

Response System Plan the “first public safety official on the scene” will normally assume control 

of the site during the “emergency phase” of an incident.  The Response Coordinator will ensure 

that responsible parties are identified for the following five areas: 

 

■ Command - setting response objectives and undertaking coordination 

■ Operations - undertaking tactical response actions 

■ Planning - investigating and establishing technical basis for action plans 

■ Logistics - providing equipment and services 

■ Finance - managing finances and administration 
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The Response Coordinator shall ensure that all OPT personnel and contractors work 

cooperatively with state and federal agencies. 

 

To ensure all activities are carried out in an efficient and safe manner, the Response Coordinator 

is responsible for obtaining information on conditions at the array including existing and 

forecasted precipitation, storm events, and predicted wind speeds as needed.  Key sources of 

information include: 

 

■ Weather Data including 20-minute precipitation, wind direction and wind speed1 

http://www.wunderground.com/history/airport/KOTH/2007/12/28/DailyHistory.html?req_

city=Reedsport&req_state=OR&req_statename=Oregon 

■ National Weather Service’s 1- to 5-day precipitation forecast 

 http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml 

■ National Weather Service’s Warning Forecasts 

 http://www.nws.noaa.gov/  

 

5.1.2.1 PowerBuoy has Moved Outside of Pre-Set Boundaries / PowerBuoy has Sunk 

 

If the PowerBuoy has moved outside of the pre-set boundaries and is still in the water, or if the 

PowerBuoy has sunk or partially sunk, the Response Coordinator will engage a subcontractor to 

secure the unit and tow it to a suitable location.  A list of pre-screened contractors is provided in 

Table 2 below.  The Response Coordinator will also notify the USCG of the failure and:  

a) consult with them as to the best course of action; b) request that a navigation notice be posted; 

c) and obtain any necessary approvals and permits.  The Response Coordinator will also contact 

the National Marine Fisheries Service (NMFS) to apprise them of the situation and responses to 

date. 

 

                                                 
1  Data is acquired from Southwest Oregon Regional Airport, which is located in North Bend, Oregon 

approximately 25 miles south of Reedsport. 
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TABLE 2 
MARINE CONTRACTORS 

Firm Name Contact Business Phone Number Cell Phone Number 
Sause Brothers Dale Sause (541) 269-1116 (503) 805-0808 

 

If the PowerBuoy has made landfall or it appears that landfall is possible, the Response 

Coordinator will contact the USFS and the OPRD to consult as to the best course of action.  The 

Response Coordinator will either assign personnel or engage a contractor to provide crowd 

control and deploy appropriate warning indicators (e.g., fencing, construction tape, warning 

lighting).  OPT will also obtain any necessary approvals and/or permits and consult with the 

agencies as to appropriate level of contact with the media.  In addition to OPT personnel and/or 

contractors, the Response Coordinator may request assistance from the USFS, the OPRD, and /or 

the Oregon State Police and Reedsport Police Department for crowd control assistance. 

 

The Response Coordinator will attempt to consult with the USFS, OPRD, and USFWS Newport 

Field Office as to potential impact on snowy plover of the situation, based on the information 

provided in the Snowy Plover Habitat Management Plan.  Prior to any vehicles accessing beach 

locations, the Response Coordinator will consult access descriptions, road maps, maps of snowy 

plover habitat, and (if within nesting period) specific nest site maps (see Appendix A) to identify 

the access pathway that minimizes contact with snowy plover, their habitat and other 

ecologically-sensitive regions with a particular emphasis on avoiding nesting sites.  The 

Response Coordinator will confirm the proposed route with the USFS, OPRD, and USFWS as 

available. 

 

If the PowerBuoy has made landfall, the Response Coordinator will engage a subcontractor to 

determine the best method of removing the PowerBuoy.  The preferred method will be to float it 

back out into the ocean, where it can be brought to an appropriate location.  If the PowerBuoy 

cannot be floated, then it must be dismantled and removed using flatbed trucks or other suitable 

vehicles.  The Response Coordinator will attempt to confirm the proposed response and 

vehicular route with the USFS, OPRD USFWS, and NMFS so as to minimize any snowy plover 

resource concerns. 
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5.1.2.2 Electrical Fault has Occurred Either Offshore or Onshore 

 

The most likely cause of this system failure is a defect in the subsea cable, subsea connector, or 

an electrical component.  The Response Coordinator will engage a subcontractor to identify and 

correct the problem once weather conditions permit.  The Response Coordinator will also notify 

Douglas Electric Cooperative of the failure and likely time until system conditions return to 

normal. 

 

5.1.2.3 Oil has Leaked Outside of the PowerBuoy 

 

If there is evidence that hydraulic oil has leaked out of the PowerBuoy, the Response 

Coordinator will follow the protocols established in the Contingency Plan of the facility’s Spill 

Prevention, Control and Countermeasure (SPCC) Plan.  Contractors will be alerted to watch for 

sheens on the water or other signs that an oil leak has occurred.  While the SPCC Plan will be 

utilized to direct mitigation actions, the primary elements of the Contingency Plan are: 

 

■ Stop spill or leak if possible and contain spilled materials; 

■ Contact the U.S. Coast Guard, Oregon Emergency Response System (OERS) Oil Spill 

Reporting Hotline, and the National Response Center; and 

■ Engage a professional environmental firm to assist with clean-up operations as necessary. 

 

A Materials Safety Data Sheet (MSDS) for the hydraulic oil contained in the PowerBuoy is 

contained in Appendix B of this document. 

 

5.1.2.4 Navigation Light is not Working 

 

The most likely cause of this system failure is either an electrical failure or structural damage.  

The Response Coordinator will engage a subcontractor to inspect and repair the instrument once 

weather conditions permit.  The Response Coordinator will also notify the USCG of the failure 

and consult with them as to the best course of action. 
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5.1.2.5 Electrical Cable has been Damaged or Exposed Onshore 

 

The most likely cause of this system failure is a storm or other extreme environmental condition.  

The Response Coordinator will notify the USFS, the OPRD, and the USCG of the situation and 

consult as to the best course of action.  The Response Coordinator will either assign personnel or 

engage a contractor to provide crowd control and deploy appropriate warning indicators (e.g., 

fencing, construction tape, warning lighting).  In addition to OPT personnel and/or contractors, 

the Response Coordinator may request assistance from the USFS, the OPRD, and /or the Oregon 

State and Reedsport Police Departments for crowd control assistance. 

 

5.1.2.6 Vessel Collision with One or More PowerBuoy Components 

 

In the unlikely event of an impact to a PowerBuoy by a vessel, the Response Coordinator will 

engage a subcontractor to inspect and either repair or remove the instrument once weather 

conditions permit.  Contractors will be alerted to watch for sheens on the water or other signs 

that an oil leak has occurred.  The Response Coordinator will also notify the USCG of the failure 

and consult with them as to the best course of action. 

 

Once the incipient situation has been abated, the Response Coordinator will supervise the 

completion of the response action.  This activity includes, at a minimum, the following: 

 

1. Ensure that operations and equipment are restored to previous status; 

2. Notify any regulatory agencies contacted that the situation has been corrected; and 

3. Prepare incident investigation report (see Section 6.7). 

 

5.2 Federal, State, and Local Agencies 

 

The Response Coordinator or a designated individual will notify federal, state, and local agencies 

in accordance with the Notification Flowchart (Figure 1).  Agency responses may include, but 

are not limited to, those outlined in Table 3 below. 
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TABLE 3 
AGENCY RESPONSES 

Condition Response 
PowerBuoy has drifted outside of pre-set “watch 
circle” 

USCG will provide guidance on best course of action to 
secure / retrieve PowerBuoy. 

 USCG will provide navigation notices. 
 NMFS will consult as appropriate. 
 USFS and OPRD will consult on best course of action if 

landfall is possible. 
 USFS and OPRD may provide crowd control measures. 
 USFS, OPRD and USFWS (as available) will consult on 

vehicular routes to avoid sensitive habitat associated with 
snowy plover. 

 USFS, USFWS, NMFS and OPRD will consult on removal 
strategies and vehicular routes if PowerBuoy is land-bound 

Electrical Fault Douglas Electric Cooperative will provide guidance as 
required. 

Oil Leakage inside / outside of the Buoy If leak outside of the PowerBuoy, USCG will assist in 
implementing Spill Contingency Plan in SPCC document. 

Navigation light not operating USCG will provide guidance on best course of action while 
lighting in inactive; 

 USCG will provide navigation notices 
Vessel Collision with one or more PowerBuoy 
components 

USCG will provide guidance on best course of action to 
ensure repair operations are completed in safe and efficient 
manner. 

Exposed or damaged cable on-shore USCG, OPRD, and USFS will provide guidance on best 
course of action while repairs are being undertaken.
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Section 6 

Preparedness 
 

6.1 Surveillance 

 

Personnel at the Reedsport OPT Wave Park continuously monitor the operating units through the 

use of sensors on key operating parameters, including position, hydraulic pressures, 

temperatures, voltages, and leak detectors. 

 

6.2 Response During Periods of Darkness 

 

The wave power array will be lit at night in accordance with USCG regulations, including 

NVICO2-07, to aid the navigation of mariners.  Each of the PowerBuoys in the array will have a 

navigation light similar in color, intensity, and flash frequency to traditional navigational lights.  

Operating and maintenance personnel would utilize vessel and portable hand-held floodlights to 

illuminate any unlit or poorly lit areas of the site if required. 

 

6.3 Response During Weekends and Holidays 

 

The same procedures of operation and monitoring of the facilities, as discussed in Section 6.1, 

are performed by the Site Supervisor everyday, including weekends and holidays.  Therefore, the 

response time during weekends and holidays would be the same as normal weekdays.  The 

Response Coordinator can be contacted by telephone during non-working hours, including 

weekends and holidays. 

 

6.4 Response During Periods of Adverse Weather 

 

In adverse conditions, the PowerBuoy automatically locks-up and ceases power production.  The 

Site Supervisor would monitor the system operations either at the Operation Center or remotely 

via the system control and data acquisition (SCADA).  Operators will remotely check the 

position of the units during and after storm events, as this would be the most likely time for the 

mooring system to fail. 
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6.5 Alternate Systems of Communication 

 

The communications network between the Site Supervisor and Response Coordinators consists 

of landline telephones, cellular telephones, and pagers. 

 

6.6 Approaching Array if Pinniped is Hauled Out on PowerBuoy 

 

The current NMFS guideline for vessel approach of pinnipeds (sea lions and seals) hauled out is 

100 yards.  Monitoring or maintenance activities by OPT at least 100 yards from the PowerBuoy 

are within the current NMFS guidelines.  If pinnipeds do not leave the PowerBuoy2 upon 

approach up to 100 yards, and the pinnipeds are non-ESA listed species (i.e., California sea 

lions), OPT can proceed to deter the said marine mammal from project works so long as such 

measures do not result in the death or serious injury of a marine mammal (Section 101(a)(4)(A) 

of the Marine Mammal Protection Act [MMPA]).  If pinnipeds are Steller sea lions (listed under 

the Endangered Species Act [ESA]), OPT will not pursue any directed take, including intentional 

harassment, and will remain at least 100 yards from the PowerBuoy so long as the ESA-listed 

species is present (Pers. comm., Bridgette Lohrmann, NMFS, January 14, 2008).  If OPT needs 

to perform emergency maintenance that requires immediate attention regardless of pinniped 

presence, OPT staff will conduct such activities in compliance with the conditions of its 

Incidental Harassment/Incidental Take Statement3; following which the Response Coordinator 

will provide an account of the activity to the appropriate staff at NMFS. 

 

                                                 
2  It should be noted that OPT, in consultation with stakeholders, will be working to prove the effectiveness of 

pinniped exclusion measures (initially, coating the float of the single unit with ultra high molecular weight 
polyethylene coating [UHMWPE] material, and if that does not work, installing fencing around the perimeter of 
the float).  As such, it is expected that pinniped haul-out on the PowerBuoys will not occur. 

3  NOAA advised that, in order to have legal coverage to approach the PowerBuoy at closer range than 100 yards 
when pinnipeds are hauled out, OPT would need an Incidental Harassment Authorization (Section 101(a)(5) of 
the MMPA) and an Incidental Take Statement issued as part of their ESA Section 7 consultation.  In order to 
allow OPT to pursue directed take including intentional harassment of an ESA-listed Steller sea lions, a 4(d) 
rule would have to be issued under the ESA. 
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6.7 Incident Review 

 

After a system failure situation has been abated, the Response Coordinator will complete an 

Incident Investigation Report.  This document will include, at a minimum, the following: 

 

1. Description of events leading to the incident and subsequent actions.  Reports should 

include the following information: 

■ Date, time, and nature of incident 

■ Name(s) of personnel involved 

■ Names of external entities contacted (e.g., service providers, regulatory agencies) 

■ Description of response actions performed 

■ Evaluation of effectiveness of response actions 

■ Proposed methods of prevention of future emergencies 

2. Review of efficiency and effectiveness of response operations.  Recommendations can be 

made to improve either the response effort or safety controls so as to prevent the incident 

from reoccurring in the future.  Regulatory agencies will be consulted as appropriate 

during this review process, to gauge their assessment of how the system failure was 

addressed. 

3. Documentation that all regulatory reporting requirements were completed within the 

proscribed time frames. 

 

The Incident Investigation Report will be reviewed with management and kept on file at the 

Operations Center as well as OPT headquarters.  Additional copies will be provided to involved 

agencies as requested. 
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  «Sector» Safety Data Sheet

Issued: June 11, 1996 

SDS No. SN07M030 SHELL TELLUS OIL T 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY 

Product name: SHELL TELLUS OIL T 

Product type: Hydraulic oil 

Supplier: «Supplier» 

Address: «Add1» 
«Add2» 

Contact numbers: 

Telephone: 
Telex: 
Fax: 

 

«ContactNo» 
«ContactTlx» 
«ContactFax» 

Emergency telephone number:  

«EmergencyCover» «ENT24Hour» 

 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Preparation description: Blend of highly-refined mineral oils and additives. 

Dangerous 
components/constituents: 

On the basis of available information, the components of this 
preparation are not expected to impart hazardous properties to 
this product. 

 

3. HAZARDS IDENTIFICATION 

Human health hazards: No specific hazards under normal use conditions. Contains 
mineral oil for which an exposure limit for oil mist applies.. 
Prolonged or repeated exposure may give rise to dermatitis. 
Used oil may contain harmful impurities. 

Safety hazards: Not classified as flammable, but will burn. 

Environmental hazards: Not readily biodegradable. Expected to have a high potential to 
bioaccumulate. 

Other information: Not classified as dangerous for supply or conveyance. 
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  SHELL TELLUS OIL T 
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4. FIRST AID MEASURES 

Symptoms and effects: Not expected to give rise to an acute hazard under normal 
conditions of use. 

First Aid - Inhalation: In the unlikely event of dizziness or nausea, remove casualty to 
fresh air. If symptoms persist, obtain medical attention. 

First Aid - Skin: Remove contaminated clothing and wash affected skin with 
soap and water. If persistent irritation occurs, obtain medical 
attention. 

If high pressure injection injuries occur, obtain medical attention 
immediately. 

First Aid - Eye: Flush eye with copious quantities of water. If persistent irritation 
occurs, obtain medical attention. 

First Aid - Ingestion: Wash out mouth with water and obtain medical attention. DO 
NOT INDUCE VOMITING. 

Advice to physicians: Treat symptomatically. Aspiration into the lungs may result in 
chemical pneumonitis. Dermatitis may result from prolonged or 
repeated exposure. 

 

5. FIRE FIGHTING MEASURES 

Specific hazards: Combustion is likely to give rise to a complex mixture of airborne 
solid and liquid particulates and gases, including carbon 
monoxide, oxides of sulphur, and unidentified organic and 
inorganic compounds. 

Extinguishing media: Foam and dry chemical powder.  Carbon dioxide, sand or earth 
may be used for small fires only. 

Unsuitable extinguishing 
media: 

Water in a jet. Use of Halon extinguishers should be avoided for 
environmental reasons. 

Protective equipment: Proper protective equipment including breathing apparatus must 
be worn when approaching a fire in a confined space. 

 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions: Avoid contact with:  skin and eyes. 

Personal protection: Wear impermeable gloves and boots. 

Environmental precautions: Prevent from spreading or entering into drains, ditches or rivers 
by using sand, earth, or other appropriate barriers. Inform local 
authorities if this cannot be prevented. 

Clean-up methods - small 
spillage: 

Absorb liquid with sand or earth. Sweep up and remove to a 
suitable, clearly marked container for disposal in accordance 
with local regulations. 

Clean-up methods - large 
spillage: 

Prevent from spreading by making a barrier with sand, earth or 
other containment material. Reclaim liquid directly or in an 
absorbent. Dispose of as for small spills. 
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7. HANDLING AND STORAGE 

Handling: When handling product in drums, safety footwear should be 
worn and proper handling equipment should be used. Prevent 
spillages. 

Storage: Keep in a cool, dry, well-ventilated place. Use properly labelled 
and closable containers. Avoid direct sunlight, heat sources, and 
strong oxidizing agents. 

Storage temperature: 0°C minimum to 50°C maximum. 

Recommended materials: For containers or container linings, use: mild steel or high density 
polyethylene. 

Unsuitable materials: For containers or container linings, avoid: PVC. 

Other information: Polyethylene containers should not be exposed to high 
temperatures because of possible risk of distortion. 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering control 
measures: 

Use local exhaust ventilation if there is a risk of inhalation of 
vapours, mists or aerosols. 

Occupational exposure 
standards: 

Threshold limit values are given below. Lower exposure limits 
may apply locally: 

Component name Limit type Value Unit Other information 

Oil mist, mineral 8-hour TWA 5 mg/m3 ACGIH 

 15-min STEL 10 mg/m3 ACGIH 

Hygiene measures: Wash hands before eating, drinking, smoking and using the 
toilet. 

Respiratory protection: Not normally required. If oil mist cannot be controlled, a 
respirator fitted with an organic vapour cartridge combined with 
a particulate pre-filter should be used. 

Hand protection: PVC or nitrile rubber gloves. 

Eye protection: Wear safety glasses or full face shield if splashes are likely to 
occur. 

Body protection: Minimise all forms of skin contact. Wear overalls to minimise 
contamination of personal clothing. Launder overalls and 
undergarments regularly. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical state: Liquid at ambient temperature. 

Colour: Amber 

Odour: Characteristic mineral oil 

Initial boiling point: Expected to be above 280°C 

Vapour pressure: Expected to be less than 0.5 Pa at 20°C 

Density: See Table 1 

Kinematic viscosity: See Table 1 
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Vapour density (air=1): Greater than 1 

Pour point: See Table 1 

Flash point: See Table 1 

Flammability limit - lower: 1% v/v 

Flammability limit - upper: 10% v/v 

Auto-ignition temperature: Expected to be above 320°C 

Solubility in water: Negligible 

n-octanol/water partition 
coefficient: 

Log Pow expected to be greater than 6 

 

10. STABILITY/REACTIVITY 

Stability: Stable 

Conditions to avoid: Extremes of temperature and direct sunlight. 

Materials to avoid: Strong oxidizing agents 

Hazardous decomposition 
products: 

Hazardous decomposition products are not expected to form 
during normal storage. 

 

11. TOXICOLOGICAL INFORMATION 

Basis for assessment: Toxicological data have not been determined specifically for this 
product. Information given is based on a knowledge of the 
components and the toxicology of similar products. 

Acute toxicity - oral: LD50 expected to be above 2000 mg/kg 

Acute toxicity - dermal: LD50 expected to be above 2000 mg/kg 

Acute toxicity - inhalation: Data not available. 

Eye irritation: Expected to be slightly irritant. 

Skin irritation: Expected to be slightly irritant. 

Respiratory irritation: If mists are inhaled, slight irritation of the respiratory tract may 
occur. 

Skin sensitization: Not expected to be a skin sensitizer 

Carcinogenicity: Product is based on mineral oils of types shown to be non-
carcinogenic in animal skin-painting studies. Other components 
are not known to be associated with carcinogenic effects. 

Mutagenicity: Not considered to be a mutagenic hazard. 
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Other information: Prolonged and/or repeated contact with this product can result 
in defatting of the skin, particularly at elevated temperatures.  
This can lead to irritation and possibly dermatitis, especially 
under conditions of poor personal hygiene.  Skin contact should 
be minimised. 

Used oils may contain harmful impurities that have accumulated 
during use. The concentration of such impurities will depend on 
use and they may present risks to health and the environment on 
disposal. ALL used oil should be handled with caution and skin 
contact avoided as far as possible. 

 

12. ECOLOGICAL INFORMATION 

Basis for assessment: Ecotoxicological data have not been determined specifically for 
this product. Information given is based on a knowledge of the 
components and the ecotoxicology of similar products. 

Mobility: Liquid under most environmental conditions. Floats on water. If 
it enters soil, it will adsorb to soil particles and will not be 
mobile. 

Persistence/degradability: Not readily biodegradable. Major constituents are expected to be 
inherently biodegradable, but the product contains components 
that may persist in the environment. 

Bioaccumulation: Has the potential to bioaccumulate. 

Ecotoxicity: Poorly soluble mixture. Product is expected to be practically 
non-toxic to aquatic organisms, LC/EC50 > 100 mg/L. May 
cause physical fouling of aquatic organisms. 

(LC/EC50 expressed as the nominal amount of product required 
to prepare aqueous test extract) 

Sewage treatment:  

 

13. DISPOSAL CONSIDERATIONS 

Waste disposal: Recycle or dispose of in accordance with prevailing regulations, 
preferably to a recognised collector or contractor. The 
competence of the contractor to deal satisfactorily with this 
type of product should be established beforehand. 

Product disposal:  

Container disposal: 200 litre drums should be emptied and returned to the supplier 
or sent to a drum reconditioner without removing or defacing 
markings or labels. 

Non-reusable small metal and plastic containers should be 
recycled where possible, or disposed of as domestic refuse. 

Local legislation:  

 

14. TRANSPORT INFORMATION 

Not dangerous for conveyance under UN, IMO, ADR/RID and IATA/ICAO codes. 
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15. REGULATORY INFORMATION 

EC Classification: Not classified as Dangerous under EC criteria 

EINECS (EC): All components listed or polymer exempt. 

TSCA (USA): Please consult suppliers. 

Other information: For listing on other inventories, eg MITI (Japan), AICS 
(Australia) and DSL (Canada), please consult suppliers. 

 

16. OTHER INFORMATION 

Uses and restrictions: For hydraulic applications over a wide temperature range. 

Technical contact point: «TechPoint» 

Technical contact number: 

Telephone: 
Telex: 
Fax: 

 

«TechNo» 
«TechTlx» 
«TechFax» 

SDS history: Edition No.: 5 

First Issue: 17-02-89 

Revised: 30-06-89 
 14-03-94  EC format  
 25-07-94  Generic SDS for Shell Tellus Oil T 
 June 11, 1996 

 

Revisions highlighted: New format and minor editorial changes. 

 

This information is based on our current knowledge and is intended to describe the product for the purposes 
of health, safety and environmental requirements only.  It should not be construed as guaranteeing any 
specific property of the product. 

 

TABLE 1: SHELL TELLUS OIL T  

 

 Product Codes and Typical properties 

 

SHELL TELLUS OIL T  15  22  32  37  46  

Product Codes      

K. Viscosity mm2/s, at 20°C 31  48  73  90  110  

Density, kg/m3 at 15°C 871  872  872  871  872  

Pour point, °C  -42  -42  -42  -39  -39  

Flash point, °C (COC) 160  176  170  220  210  

 

TABLE 1: Continued 

 

SHELL TELLUS OIL T  68  100  
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Product Codes   

K. Viscosity mm2/s, at 20°C 173  265  

Density, kg/m3 at 15°C 877  889  

Pour point, °C  -36  -30  

Flash point, °C (COC) 230  176  
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APPENDIX J 
COMPREHENSIVE PLANS 

 

FERC currently lists 110 comprehensive plans for the state of Oregon, and 26 for the U.S. as a 

whole.  Of these 136 listed plans, based on the nature and location of the project, the 28 plans 

listed below appear potentially relevant to the project: 

 

■ National Marine Fisheries Service, Pacific Fishery Management Council.  1978.  Final 

environmental impact statement and fishery management plan for commercial and 

recreational salmon fisheries off the coasts of Washington, Oregon, and California 

commencing in 1978.  Seattle, Washington. 

■ Oregon Department of Fish and Wildlife.  1982.  Comprehensive plan for production and 

management of Oregon's anadromous salmon and trout: Part I. General considerations. 

Portland, Oregon. June 1, 1982.  

■ Oregon Department of Fish and Wildlife.  1982.  Comprehensive plan for production and 

management of Oregon's anadromous salmon and trout: Part II. Coho salmon plan. 

Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1995.  Comprehensive plan for production and 

management of Oregon's anadromous salmon and trout: Part III. Steelhead plan. Portland, 

Oregon.  

■ Oregon Department of Fish and Wildlife.  1986.  North Umpqua River fish management 

Plan. Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1987.  The statewide trout management plan. 

Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1991.  Comprehensive plan for production and 

management of Oregon's anadromous salmon and trout: Coastal Chinook salmon plan. 

Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  2003.  Oregon’s elk management plan. Portland, 

Oregon.  

■ Oregon Department of Fish and Wildlife.  1993.  Oregon black bear management plan, 

1993-1998. Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1993.  Oregon wildlife diversity plan. Portland, 

Oregon. 
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■ Oregon Department of Fish and Wildlife.  1993.  Oregon cougar management plan, 1993-

1998. Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1995.  Biennial report on the status of wild fish 

in Oregon. Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1996.  Species at risk: Sensitive, threatened, and 

endangered vertebrates of Oregon. Portland, Oregon. 

■ Oregon Department of Fish and Wildlife.  1997.  Oregon coastal salmon restoration 

initiative, Vols. 1-5.  Roseburg, Oregon.  

■ Oregon Department of Fish and Wildlife.  1997.  Oregon plan for salmon and watersheds. 

Salem, Oregon.  

■ Oregon Department of Transportation.  1987.  Recreational values of Oregon Rivers. 

Salem, Oregon. 

■ Oregon Land Conservation and Development Commission.  1984.  Oregon coastal 

management program. Salem, Oregon. 

■ Oregon State Game Commission.  1963-1975.  Fish and wildlife resources - 18 basins. 

Portland, Oregon. 

■ Oregon State Parks and Recreation Department.  2003.  Oregon Outdoor Recreation Plan 

2003-2007 (SCORP). Salem, Oregon. 

■ Oregon State Parks and Recreation Division.  Undated.  The Oregon scenic waterways 

program. Salem, Oregon. 

■ Pacific Fishery Management Council.  1988.  Eighth amendment to the fishery 

management plan for commercial and recreational salmon fisheries off the coasts of 

Washington, Oregon, and California commencing in 1978. Portland, Oregon. 

■ Pacific Fishery Management Council.  1999.  Appendix A - identification and description 

of Essential Fish Habitat, adverse impacts, and recommended conservation measures for 

salmon: Amendment 14 to the Pacific coast salmon plan. Portland, Oregon. 

■ Pacific Fishery Management Council.  Appendix B - Description of the ocean salmon 

fishery and its social and economic characteristics: Amendment 14 to the Pacific Coast 

salmon plan. Portland, Oregon. August 1999. 109 pages. 

■ Pacific Fishery Management Council.  2000.  Amendment 14 to the Pacific Coast salmon 

plan (1997). Portland, Oregon. 

■ State of Oregon.  State of Washington.  State of Idaho.  Confederated Tribes of the Warm 

Springs Reservation of Oregon.  Confederated Tribes of the Umatilla Indian Reservation.  
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Nez Perce Tribe.  Confederated Tribes and Bands of the Yakima Indian Nation.  1987.  

Settlement Agreement pursuant to the September 1, 1983, Order of the U.S. District Court 

for the District of Oregon in Case No. 68-5113. Columbia River fish management plan. 

Portland, Oregon. 

■ U.S.D.A Forest Service.  1990.  Siuslaw National Forest land and resource management 

plan. 

■ U.S. Fish and Wildlife Service and Canadian Wildlife Service.  1986.  North American 

Waterfowl Management Plan. 

■ U.S. Fish and Wildlife Service.  1989.  Fisheries USA: the recreational fisheries policy. 
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COMMENTS AND RESPONSES SUMMARY 



Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 a PDEA 
The request for a license to operate the proposed action for 50 years 
is not supported by the proposed study plans and adaptive 
management program 

The license term has been changed to 35 years.  The 
study plans and adaptive management plan have been 
developed in consultation with NMFS. 

NMFS 9/5/08 b PDEA 
Tone of the PDEA should clearly portray the uncertainty 
surrounding the effects of the project 

Comment noted and addressed. 

NMFS 9/5/08 c PDEA Include adaptive management plan OPT will include the AMP when it is completed. 

NMFS 9/5/08 d PDEA 
Please use NOAA’s National Marine Fisheries Service (NMFS) 
when referencing our agency. 

Comment noted and addressed. 

NMFS 9/5/08 1 PDEA 

Page ES-2, I-6, 3-21. A Spill Prevention Control and 
Countermeasure Plan (SPCC) and Emergency Response and 
Salvage Plan (ERSP) should be completed prior to the FERC 
submittal. On this page the wording indicates these plans have not 
been developed. However, on page A-22 and A-23, OPT states that 
a draft ERSP is included in Appendix I and the SPCC is included in 
Appendix F. Please ensure the language throughout the document is 
consistent as to the status of such plans. 

Comment noted and addressed. 

NMFS 9/5/08 2 PDEA 

Page I-1. NMFS suggests changing the following sentence to state 
more clearly the intent of the PDEA, “The sections of this PDEA 
have been prepared, pursuant to the requirements of FERC’s 
regulations at 18 CFR §4.38 and §4.61, to describe project area 
environmental resources, project-related effects on environmental 
resources, and to discuss approaches and measures to address those 
effects project-related effects on the environmental resources.” 

Comment noted and addressed. 

NMFS 9/5/08 3 PDEA 

Page I-5. We suggest defining/clarifying the word “clean,” e.g., 
non-greenhouse gas emitting, used in the following sentence to 
provide clarity as to its relationship to greenhouse gas emissions 
because, as it is currently used, may have a connotation of “no 
environmental concern or impact.” “The Proposed Action would 
consist of deployment and operation of 10 PowerBuoy® wave 
energy converters (WECs), which transform the kinetic energy of 
ocean swells into clean, renewable electricity. The 10 PowerBuoys 
currently proposed by OPT will have a maximum output of 2.1 
MW and are expected to generate up to 4,140 MWh annually of 
clean, renewable, ocean energy—enough to power approximately 
800 typical coastal houses.” 

Comment noted and addressed. 
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Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 4 PDEA 

Page I-7. The following paragraph appears to have the intent of a 
summary-type statement of the types of environmental effect and 
the degree of effect the proposed project would have on 
environmental resources. With this understanding of the purpose of 
the paragraph, it should be edited and expanded to be inclusive of 
the issues and proposed action which OPT and the Aquatic Species 
Subgroup have discussed and addressed. Given the spirit and tone 
of conversations during the settlement agreement process, we 
suggest editing the paragraph as follows, “Constructing and 
operating the Reedsport Project, with the measures proposed in this 
license application, would likely result in minor, highly- localized 
effects to benthic habitat and biota; minor reductions in the area 
available for commercial and recreational fishing and occasional 
instances of lost or damaged crab pots; minor, local, and short-term 
disturbance to marine organisms and navigational traffic during 
construction and maintenance; and minor ground-disturbance 
associated with installation of the above-ground portion of the 
transmission line. Given the length of the license (50-years) and the 
novelty of such a project considering its scope and scale, licensing 
participants have expressed general concern about potential effects 
of the project on marine mammals; fish, invertebrates, and the 
local marine food web, birds, and other marine organisms, and 
ocean waves, currents, and shoreline morphology and currents, and 
OPT has proposed to conduct post-deployment studies of these 
resources for varying lengths of time to obtain data and 
observations to necessary for evaluation of evaluate these potential 
effects. The results from the proposed studies will be incorporated 
into an adaptive management process which will determine the 
need for additional studies beyond the initial proposal of a few 
years. The adaptive management process is a key component of the 
proposed action because of the long-term (50 year) implications of 
such an action on the marine resources that may be affected have 
not been studied before. OPT’s proposed action includes adequate 
environmental protection measures and post-license studying and 
monitoring requirement to minimize and evaluate potential effects 
in the near-term. OPT has demonstrated a willingness to work with 
resource agencies and stakeholders to evaluate potential resource 
effects and to refine the project design and installation methods to 
minimize disruptions to local ocean use and habitat.” 

The license term has been changed to 35 years.   OPT 
believes its proposed action does include adequate 
environmental protection measures and post-license 
studying and monitoring requirements to minimize 
and evaluate potential effects.  OPT has modified the 
text as follows:   
 
“With the understanding that no commercial wave energy 
projects have been built in the United States and that some 
potential effects are unknown, as outlined in this document, 
OPT anticipates that constructing and operating the 
Reedsport Project, with the measures proposed in this 
license application, would result in minor, localized effects 
to benthic habitat and biota; minor reductions in the area 
available for commercial and recreational fishing; lost or 
damaged crab pots; and minor, local, and short-term 
disturbance to marine organisms and navigational traffic 
during construction and maintenance.  Given the length of 
the license (35 years) and the newness of such a project, 
considering its scope and scale, licensing participants have 
expressed concern about potential effects of the project on 
marine mammals, fish, invertebrates, the local marine food 
web, birds, ocean waves, currents and sediment transport.  
OPT has collaboratively developed and will implement an 
adaptive management process to conduct post-deployment 
studies of these resources for varying lengths of time to 
obtain data and observations to evaluate these potential 
effects.  The results from the proposed studies will be 
incorporated into the adaptive management process which 
will determine the need for additional studies beyond the 
initial proposal of a few years.  The adaptive management 
process is a key component of the proposed action because 
of the long-term (35 years) implications of such an action 
on the marine resources that may be affected and which 
have not been studied before.  OPT’s proposed action 
includes adequate environmental protection measures and 
post-license studying and monitoring requirements which 
will be implemented within an adaptive management 
framework to minimize and evaluate potential effects in the 
near term.  OPT has demonstrated a willingness to work 
with resource agencies and stakeholders to evaluate 
potential resource effects and to refine the project design 
and installation methods using adaptive management to 
minimize disruptions to local ocean use and habitat.”



 3

Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 5 PDEA 
Page 3-3. Figure 3.A.1-1 (top figure). Please clarify if there are two 
locations of ballast tanks as indicated on the figure or the single 
ballast tank at the base of the PowerBuoy. 

Ballast tanks are in the round part of the heave plate, 
and at the bottom of the spar, the last 6 feet or so.  
OPT only floods a part of the float to keep it from 
rolling during tow-out, then it's pumped dry. 

NMFS 9/5/08 6 PDEA 

Page 3-18. Please edit the following paragraph “The O&M plan 
also includes: 1) guidance from NOAA on restrictions to 
approaching a PowerBuoy if a seal or sea lion Steller Sea Lion 
(listed under the Endangered Species Act) is hauled out on a float; 
and 2) the protocol for OPT staff to follow if an injured, stranded, 
entangled, or dead marine mammal is observed during routine 
maintenance operations (see Appendix B).” In addition, the 
referenced protocol is not included in Appendix B. 

Comment noted and addressed. 

NMFS 9/5/08 7 PDEA 

Page 3-21. In the following statement, please detail the criteria for 
decommissioning, timeframe in which decommissioning would 
occur with reference to specific state guidelines. “In the eventuality 
that the project is decommissioned, the project will be removed in 
accordance with state guidelines.” 

OPT added the following text from Oregon 
Administrative Rules as a footnote to the referenced 
sentence: “The State’s rules governing the placement 
of ocean energy conversion devices on, in, or over 
state-owned land require removal of “…ocean energy 
monitoring equipment, ocean energy facilities and any 
other material, substance or related or supporting 
structure from the authorized area as directed by the 
Department within a period of time to be established 
by the Department as a condition of the authorization. 
If the holder of the temporary use authorization or 
lessee fails or refuses to remove such equipment, 
facility or other material, substance or related or 
supporting structure, the Department may remove 
them or cause them to be removed, and the holder of 
the authorization or lessee shall be liable for all costs 
incurred by the State of Oregon for such removal”  
(OARS 141-140). 

NMFS 9/5/08 8 PDEA 

Page 4-7; Table 4.A.1-4. NMFS suggests editing the table to 
provide a clearer understanding of what topics OPT is addressing in 
their study plans. As it currently is presented, it appears OPT is 
providing a study plan to address effects to ocean currents, key 
forage plankton, and the presence of toxic chemicals in the water 
column and the sediment. 

OPT is proposing a study to evaluate ocean currents 
(the Wave, Current, and Sediment Transport Study).  
OPT has clarified that no baseline study is proposed 
for evaluating toxic chemicals because, as indicated in 
the analysis in the Water Resources section, expected 
concentration within the project area will be below 
the existing Oregon State Water Quality Criteria for 
the toxic constituents of concern. 

NMFS 9/5/08 9 PDEA 

Please replace the word “spawners” in the title of No. 10 “Site Use 
by/Presence of Salmonids (Smolts and Spawners) to “adults”. In 
addition, the Fish and Invertebrate Study is not addressing adults 
but targeting juveniles. 

Comment noted and addressed. 
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Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 10 PDEA 

Page 4-8. We suggest editing the sentence as 
follows,”…..endangered or threatened species or result in the 
destruction of or adverse modification of the designated critical 
habitat of such species.” 

Comment noted and addressed. 

NMFS 9/5/08 11 PDEA 
Page 4-10; Table 4.B.3-1. We suggest editing the table to show that 
critical habitat is designated for Southern resident killer whales 
(SRKW), Steller sea lions, and green sea turtles. 

Comment noted and addressed. 

NMFS 9/5/08 12 PDEA 
Page 4-10; Table 4.B.3-1. We suggest editing the title of the 
column as follows, “Recovery Plan Citing Citation.” The recovery 
plan for SRKW and Steller sea lions was finalized in 2008. 

Comment noted and addressed. 

NMFS 9/5/08 13 PDEA 

Page 4-11. NMFS suggests editing the sentence as follows because 
many of the impacts of the proposed action are unknown, thus, the 
reason why OPT has proposed the cetacean and pinniped study 
plans. In addition, please be clear about the protective measures 
which are being referred to here in sections 5.C., “Analysis of 
potential project effects on marine mammals is presented in Section 
5.C.3 and 5.C.5. From the analysis in these sections, OPT found 
that a number of protective measures can be implemented to 
minimize the possibility of serious effects to marine mammals in 
the project area. Consequently, OPT proposes to seek an incidental 
harassment authorization from NOAA for construction and 
operation of the project.” Please elaborate, here or in section 5.C 
about the proposal for an incidental harassment authorization 
including the anticipated impacts and the species which an 
incidental harassment authorization will be applied for. 

Comment noted and addressed. 

NMFS 9/5/08 14 PDEA 

Page 5-3. The discussion about cumulative effects should include 
projects based upon the range of the species affected. For example, 
considering the migratory route of gray whales and the movement 
of SRKW, OPT should include proposed wave energy and offshore 
projects in Washington and California as well as the projects in 
Oregon. 

Comment noted and addressed. 

NMFS 9/5/08 15 PDEA 

Page 5-5. The temporal scope of the cumulative impacts discussion 
should consider reasonably-foreseeable actions 50 years into the 
future. Given this timeframe, the discussion should include the 
marine reserves planning process in Oregon, wave energy projects 
and other alternative energy projects, submarine cables, and 
offshore aquaculture. 

This discussion was expanded. 
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Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 16 PDEA 

Page 5-15. NMFS suggests defining the term ocean currents to be 
more specific regarding the spatial extent of the impact from the 
proposed project. Suggest editing this sentence as follows, “…so it 
is reasonable to expect that a project the size of the proposed 
Reedsport Project would have only a negligible effect on ocean 
currents wave attenuation and subsequent erosion and/or accretion 
patterns in the Coos littoral cell.” A similar sentence is in the 
following paragraph, thus, please make the two statements 
consistent. 

Comment noted and addressed. 

NMFS 9/5/08 17 PDEA 

Page 5-15. In the sentence “OPT’s proposed Wave, Current, and 
Sediment Transport study….” please ensure that it is capturing the 
scope of the proposed study which is a scaled-back version of the 
full study originally drafted by OPT and Oregon State University. 
The proposed study is designed to determine whether the 10-buoys 
are having a negative impact on wave, current, and sediment 
transport. However, the study is not designed to be able to 
distinguish the effects of the project from any natural events that 
may cause changes along the shoreline. The limitations of the study 
should be made clear, along with a commitment for the potential 
need for further studies through adaptive management. 

OPT changed text to say: "OPT’s proposed Wave, 
Current, and Sediment Transport Study will provide 
an effective means to obtain site-specific data and 
evaluate, through associated modeling of acquired 
data, potential effects of the project on waves and 
currents.  Results of the modeling can be used to 
predict project effects, if any, on sediment transport.  
In the event that substantial effects on waves and 
currents are observed, additional evaluation of effects 
on shoreline processes may be warranted." 

NMFS 9/5/08 18 PDEA 

Page 5-18. The last sentence of the first paragraph is an 
overstatement of the applicability of the water quality data collected 
south of the Umpqua River. The water samples in the Umpqua 
River study were tested for coliform bacteria which come from 
upland sources of fecal matter. These test results do not apply to the 
water quality concerns which have been raised by the Aquatic 
Species Subgroup for the proposed project. 

Comment noted and addressed. 

NMFS 9/5/08 19 PDEA 
Page 5-19. In the title of Figure 5.C.2-1, please replace the word 
“near” with the distance from the Reedsport project that these data 
were collected, i.e., 70 miles southwest of the Reedsport wave park. 

Comment noted and addressed. 

NMFS 9/5/08 20 PDEA 

Page 5-22. The first full paragraph appears to be repeating the 
information presented on page 5-19. Please delete or provide 
additional detail as to how this paragraph differs from the 
information presented in the previous pages. 

Comment noted and addressed. 

NMFS 9/5/08 21 PDEA 

Page 5-23. Please edit the following sentence to be: “As outlined in 
the Declaration of Cooperation, the Aquatic Species Subgroup 
determined that the potential exposure would be low and the impact 
to seabirds and marine mammals dependent upon the type of fluid 
used and the rigosity of the response plan impact or exposure of 
fluid leakage on seabirds was low and uncertain for marine 
mammals, but that further evaluation of the potential for effects was 
appropriate.” 

Comment noted and addressed. 
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Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 22 PDEA 

Page 5-24. NMFS suggests editing the paragraph as follows for 
greater clarity, “To minimize the likelihood of a spill, OPT will hire 
licensed and insured marine contractors who have experience 
working in the marine environment and who will be With the other 
wave energy projects that OPT, Inc. has built such as the Kaneohe 
Bay Project in Hawaii, the marine construction contractors that 
OPT, Inc. hires are required to have spill response plans and their 
own insurance. OPT plans to use licensed, insured, marine 
contractors for the proposed project. OPT will believes, as has been 
successfully done with many other marine construction projects, 
that the installation of the install the Reedsport Project can be 
executed with the environmentally safe manner with appropriate 
safeguards to minimize the potential effects of the spills in the 
unlikely chance that one occurs.” 

Comment noted and addressed. 

NMFS 9/5/08 23 PDEA 

Page 5-26. The antifouling paint contains copper which has been 
demonstrated to have adverse affects on coho salmon, in particular. 
Thus, please include in the discussion about the effects of copper, 
research conducted by NMFS’ Northwest Fisheries Science Center 
on this topic (see Baldwin et al. 2003; Sandahl et al. 2005; and 
McIntyre et al. 2008 which can be found at: 
http://www.nwfsc.noaa.gov/publications/displayinclude.cfm?incfile
=prog4bydoctype.inc.) 

OPT’s analysis of leaching shows that copper 
leaching from the antifouling paint will be below state 
standards.  Therefore, OPT thinks that additional 
analysis is not necessary. 

NMFS 9/5/08 24 PDEA 
Page 5-27. The applicability of the first sentence to this project is 
unclear. Please provide additional text regarding release rates as a 
function of “little movement or change in depth.” 

Comment noted and addressed. 

NMFS 9/5/08 25 PDEA 

Page 5-27. The first full paragraph appears to be misplaced. The 
preceding paragraphs and the section heading are related to 
“Leachate from the Anti-fouling Paint,” thus, the water quality 
parameters listed, except pH, are not expected to be affected by 
such a discussion. The discussion of dissolved oxygen should occur 
in the context of biofouling and the subsequent removal of build-up 
on the components of the array. Please clarify the sentence, “The 
depth of the water…..settled contaminants adhering to the sediment 
and reentering the water column as a result of project installation.” 
After project installation is when concerns regarding contaminants 
in the water column arise. Thus, project installation will not cause 
resuspension of settled contaminants. Please clarify whether the 
intent of the paragraph is to address water quality concerns from the 
leachate or general water quality concerns from operation of the 
wave array. 

OPT moved the referenced 1st sentence up in the 
section to improve logic flow. 
 
OPT has clarified the text as follows (added text in 
italics):  “In addition, the sandy bottom sediment in 
the vicinity of the PowerBuoy array and subsea 
transmission cable minimizes the likelihood of any 
settled antifouling paint contaminants adhering to the 
sediment and reentering the water column as a result 
of project installation or operation.”   
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Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 26 PDEA 

Page 5-27; Paragraph c. “The anti-fouling paint…represents 
neglible effects to the marine community.” Please correct the depth 
to be in-line with the current proposal. In addition, this statement 
should be qualified that it is assuming a new community is not 
created, which is an untested assumption and one that is not 
expected. In addition, the issue that the buoys will be repainted 10 
times throughout the 50-year license needs to be discussed and 
addressed with regards to the potential environmental affects. 

Corrected the depth.  The statement does not need to 
be qualified ("assuming a new community is not 
created") because OPT’s analysis of leaching shows 
that contaminants will be below state standards.  
Before repainting, the PowerBuoys will be removed 
from the water (this was stated in the original text in 
this section). 

NMFS 9/5/08 27 PDEA Page 5-32. Please provide a citation in Table 5.C.3-2. 
The citation for Table 5.C.3-2 is included in the 
PDEA at the end of the table. 

NMFS 9/5/08 28 PDEA 

Page 5-33. The issue of plankton in the vicinity is not in question, 
but rather, if and how the present community composition may 
change because of the proposed action. This perspective should be 
brought into the document. 

This comment refers to p. 5-34.  OPT changed the 
text as follows:  "As the results of Pool and Brodeur 
(2006) indicate, plankton presence will be present in 
the project area and will vary by season." 
 
OPT disagrees that plankton will be significantly 
affected by the project and thinks that study is not 
warranted (plankton presence is very patchy and 
correlation of survey results with project operation 
would not be possible). 
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NMFS 9/5/08 29 PDEA 

Page 5-34. In the following paragraph, several 
corrections/clarifications are needed. “There are approximately 437 
species of marine macrobenthic marine algae that are thought to 
occur in Oregon (Hansen 2003). Much of the Oregon coast, 
including the project area, is exposed, sand-scoured habitat with 
less species richness (is species richness referring to flora and 
fauna or just flora? Please clarify) than the more diverse habitat 
present in the neighboring states of Washington and California 
(Pers. comm. ODFW Marine Mammal Research Program, 
September 17, 2007) (Is this the correct citation? Is it the marine 
mammal program or the Hansen paper 2003. Please double-
check). Oregon has 227 fewer taxa (please clarify if this is referring 
to marine vegetation/algae or flora and fauna?) than southeast 
Alaska/Washington and 336 fewer species than California (Hansen 
2003). Macrobenthic marine algae typically need hard substrate, 
and it is uncommon to find macrobenthic marine algae deeper than 
100 feet (30 meters) in Oregon (Pers. comm. ODFW Marine 
Mammal Research Program, September 17, 2007). The substrate in 
the area of the proposed cable route and the PowerBuoy array is all 
sandy. The depth at the proposed location for the PowerBuoy array 
in the northwest corner of the project area ranges from 
approximately 204 to 225 feet (62 to 69 meters), as determined 
during the Marine Geophysical Survey (Sea Engineering 2007). 
Therefore, macrobenthic algae presence is not expected to occur in 
the project area (Pers. comm. ODFW Marine Mammal Research 
Program, September 17, 2007) (Again, is this the right citation? 
Please double-check).” (Italics represent text as presented in NMFS 
comment.) 

OPT corrected the citation in question and clarified 
the text as requested. 

NMFS 9/5/08 30 PDEA 
Please note, marine algae may not be present now, however, it will 
likely be present post-construction because of the presence of hard 
substrate (attachment points) within the photic zone. 

This section is about the affected environment 
describing existing conditions, so adding this text 
would be inappropriate. 

NMFS 9/5/08 31 PDEA 

Page 5-35. Please be consistent throughout the document regarding 
the depth of the proposed project. “In comparing the Umpqua site 
to the Reedsport Project area, both have sand although the project 
area is deeper than the Umpqua study site ) depths at the project 
area range from 165 204 to 225 feet).” 

OPT clarified the depths in the referenced sentence 
and checked use of these depths in the document; 
elsewhere, the depth range is correct.  Note, depths of 
165 to 225 ft. refers to 1/4 square mile project area 
and depths of 204 to 225 ft refers to the actual 30-acre 
project array site (to be placed within the ¼ square 
mile project area).  Use of both depth ranges is 
appropriate in various contexts. 
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NMFS 9/5/08 32 PDEA 

Page 5-38. In the discussion of Dungeness crab, please include a 
discussion about the life history characteristics during the adult 
stage and the movement of juveniles from estuaries offshore during 
the transition from juvenile to adult. Presence/abundance of adults 
at the site should be discussed. 

Comment noted and addressed.  

NMFS 9/5/08 33 PDEA 
Page 5-38. Please define the term “project vicinity” because it is 
used in several places in the PDEA. 

Comment noted and addressed. 

NMFS 9/5/08 34 PDEA 

Page 5-39. NMFS suggests editing the sentence to read, “The 
following discussion assesses unlisted (under the ESA) demersal, 
pelagic, anadromous, and elasmobranch species present in the 
project area. ESA-listed species are specifically addressed in 
section 5-5.” 

Comment noted and addressed. 

NMFS 9/5/08 35 PDEA 
Page 5-49. We suggest editing the title of Figure 5.C.3-1 to read, 
“Suitability INTRINSIC POTENTIAL of habitat for the longnose 
skate, spiny dogfish, and leopard shark.” 

Comment noted and addressed. 

NMFS 9/5/08 36 PDEA 
Page 5-49. Please discuss seasonal information that affects use 
patterns at haul outs by species, as appropriate (i.e., timing of 
molting/breeding by species). 

Comment noted and addressed. 

NMFS 9/5/08 37 PDEA 

Page 5-51: An additional source for Table 5.C.3-6 is the M.S. 
Thesis by J. Scordino re: seasonal use of haulouts and rookeries in 
Oregon, available online at: http://ir.library.oregonstate.edu/dspace/ 
bitstream/1957/3803/1/Scordino.Thesis.2006.pdf). 

OPT reviewed the referenced M.S. thesis, and it did 
not contain the information on pinniped species and 
abundance at haul-out sites that is included in Table 
5.C.3-6.  This table was specifically provided to OPT 
for use in describing haul-out locations in the project 
area by the ODFW Marine Mammal Research 
Program in an email dated September 7, 2007, and the 
table is thus appropriately cited.   

NMFS 9/5/08 38 PDEA 
Page 5-52. Please discuss the seasonal occurrence of male 
California sea lions off Oregon more specifically than just in 
winter. 

Comment noted and addressed. 

NMFS 9/5/08 39 PDEA 

Page 5-55. In Table 5.C.3-7, description of gray whales should 
include discussion of Pacific Coast Feeding Aggregation. The Draft 
Environmental Impact Statement for the Proposed Authorization of 
the Makah Whale Hunt, released this year for public comment, 
contains a comprehensive description of the Pacific Coast Feeding 
Aggregation of gray whales in the Eastern North Pacific stock, 
which could be encountered outside the migratory period. The draft 
statement is available online at www.nwr.noaa.gov. 

Comment noted and addressed. 
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NMFS 9/5/08 40 PDEA 

Page 5-65. NMFS suggests editing this section to specifically 
identify the concerns on the environment from deploying and 
operating the project, i.e., sound disturbance to cetaceans, change in 
electromagnetic fields, increase in ambient underwater 
noise/vibration, degradation of water quality, change to sediment 
transport within the Coos Bay littoral cell. 

The organization of this section is appropriate as 
presented. 

NMFS 9/5/08 41 PDEA 
Page 5-65. NMFS suggests changing the subheadings of the 
subsequent sections to reflect the potential effects as they are 
itemized. 

The organization of this section is appropriate as 
presented. 

NMFS 9/5/08 42 PDEA 

Page 5-65. In the last paragraph on this page, please add 
information about the sightings of SRKWs off the Oregon coast in 
addition to the humpback discussion, i.e., “In addition, humpback 
whales are known to periodically swim off the mouth of the 
Umpqua River and Southern Resident killer whales are sighted off 
the Oregon coast…” 

Comment noted and addressed.  Note - ESA listed 
species are in Section 5.C.5, Threatened and 
Endangered Species and EFH. 

NMFS 9/5/08 43 PDEA 

Page 5-66. We suggest editing the sentence as follows, “In addition, 
at a March 31, 2008 Aquatic Species Subgroup conference call, 
subgroup members indicated concern that derelict fishing gear may 
snag on project moorings, and in turn pose an entanglement risk to 
cetaceans and pinnipeds.” 

Comment noted and addressed. 

NMFS 9/5/08 44 PDEA 

Page 5-66. We suggest editing the sentence as follows, “While 
there is evidence suggesting that whales can will detect underwater 
structures and avoid them a wave energy project, OPT and the 
Aquatic Species Subgroup believe that it is prudent to develop a 
better understanding of: 1) gray whale migratory whale paths in the 
project vicinity; 2) characterize the acoustic emissions generated 
by the wave energy converters to better understand if the frequency 
range and sound intensity generated by the buoys is audible to 
cetaceans and any potential for sound disturbance, and 3) 2) how 
the migrating gray whales behave in the presence of the project 
(e.g., do they have the acuity to detect and avoid the systems). If 
study results indicated that a deterrent system….” 

Comment noted and addressed.  

NMFS 9/5/08 45 PDEA 

Page 5-67. In the discussion of how the operations and maintenance 
plan will address derelict gear which may be caught on the array, 
the initial underwater video monitoring every three to four months 
is sufficient, however, reducing the monitoring to annually for the 
remaining 48 years of the license is insufficient given the concern 
and likelihood of derelict gear being caught within the array. NMFS 
recommends continuing the underwater observations for derelict 
gear on a quarterly basis until, at a minimum, the fifth year of the 
project, followed by a subsequent discussion with the Aquatic 
Implementation Committee on how to continue monitoring. 

OPT states that the proposed monitoring will provide 
insight to whether changing the frequency of 
subsequent underwater inspections (Year 3+ post-
deployment) is appropriate (to be determined in 
consultation with the Aquatics Resources and Water 
Quality Committee within the framework of the 
proposed Adaptive Management Plan).   
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NMFS 9/5/08 46 PDEA 

Page 5-67. OPT needs to provide greater certainty that the derelict 
gear on the array will be removed because of the likely potential of 
injuring or killing marine organisms from invertebrates to 
mammals. NOAA allocates millions of dollars nationally to 
cleaning up marine debris because of the deleterious impact to our 
trust resources. Thus, please edit the sentence as follows, “In the 
event that findings indicate derelict fishing gear is found on the 
accumulating on project array moorings and is a significant 
entanglement risk to living marine resources, OPT will remove 
derelict fishing gear as soon as possible and by means available 
after detecting derelict fishing gear on the buoy system, specifics 
subject to discussion with the Aquatics Implementation Committee 
proposes that the Aquatics Implementation Committee convenes to 
discuss appropriate mitigative actions.” 

 Comment noted and addressed. 

NMFS 9/5/08 47 PDEA 

Page 5-68. Please provide clarity about the purpose of the 
subheading “Our Analysis.” Is the subheading a placeholder for 
FERC’s analysis, or stating that OPT’s analysis of the project 
effects differ from the Aquatic Species Subgroup? 

This is how FERC EA's are organized.  An Our 
Analysis subheading is included for discussion of 
issues that are more substantial (longer discussion) 
and helps the reader to identify the FERC-required 
analysis section.  For issues that have less text - the 
Our Analysis subheading is not used.   Note: while 
consensus is an aim of OPT in this process, the 
DLA/PDEA (LA/APEA) is OPT's document and 
reflects their analysis. 

NMFS 9/5/08 48 PDEA 

Page 5-68. NMFS cannot comment on the adequacy of the Phases 
II, III and adaptive management plan for the Cetacean Study Plan 
until OPT has completed the study methodology and provided the 
adaptive management framework for review. Additionally, OPT 
proposes to adaptively and as part of phased study identify, deploy 
and monitor mitigation measures to avoid take, after take occurs. 
To the extent possible, the adaptive management plan and phased 
study should aim to avoid the risk of take preemptively. 

Comment noted; NMFS has been involved from the 
start in the development of the adaptive management 
framework and has been provided numerous versions 
of the Adaptive Management Plan. 
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NMFS 9/5/08 49 PDEA 

Page 5-69. We suggest editing the following paragraph to include 
the novelty of such a proposed action compared to others which 
have been involved in marine mammal entanglements, “Celikkol 
(1999) analyzed the risk of entanglement for an offshore 
aquaculture farm …….The mooring lines and the power/fiber optic 
cable of the project are more substantial that the fishing or crab pot 
lines that have been involved in previous entanglement incidents. 
Yet, it is understood that these lines with such configurations have 
not been readily used to the same degree in migratory pathways or 
habitat of cetaceans. The PowerBuoys, SSFs, and gravity base 
anchors will be connected with 5-inch-diameter synthetic mooring 
lines.” NMFS has shared with OPT our concerns regarding the 
expected tightness of the mooring lines and suggests OPT consider 
providing more detail to support the stated assumption and discuss 
this proposed topic with the marine mammal acoustician 
workgroup for their understanding of the relative likelihood of 
looping of the lines and the risk to marine mammals (also see 
comment #91). 

The text NMFS requests in italics is incorrect.  
Studies have been done for a similarly moored 
NOAA-funded offshore aquaculture site in New 
Hampshire.  OPT has added more information about 
this project in the APEA (revised PDEA).  

NMFS 9/5/08 50 PDEA 

Page 5-70. Based on the analysis provided in the last paragraph of 
page, OPT should add a conservation measure to avoid vessels 
disturbance of whales, e.g., OPT could adopt a measure to watch 
for whales when vessels are in route, if whales are detected stay an 
adequate distance away (i.e., 600 feet identified in analysis), and 
reduce speed (i.e., 10 knots or below). Additionally OPT suggests 
that, “Noise from project construction and maintenance could 
negatively impact cetaceans for a temporary period; OPT 
anticipates that the likely effect from project construction would be 
avoidance of the project area.” OPT should include an analysis of 
the noise level from maintenance and construction activities. To the 
extent possible, OPT should develop conservation measures to 
avoid disturbance of cetaceans from these activities. If not possible, 
NMFS recommends that OPT apply for an incidental harassment 
authorization, in consultation with NMFS headquarters small take 
program. 

Some changes have been made to the noise section 
(removed noise component of cetacean section, 
combined into the noise section).  OPT had specified 
anticipated source and noise levels and concluded that 
the effects will not be significant and that mitigation 
is unnecessary.  This text was in the noise section and 
may have been missed because NMFS comments 
were in the whale effects section.  However, the 
restructuring of the analysis will clarify this. 
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NMFS 9/5/08 51 PDEA 

Page 5-71. We suggest editing the sentence to read, “However, 
evaluating the effects of a PowerBuoy on whales in any credible 
way is at present difficult due to the absence of previous experience 
with such technology at this scale and the relatively poor 
understanding researchers have of cetacean behavior. OPT 
therefore believes that the proposed phased whale monitoring 
research program, within an adaptive management framework, will 
provide for a methodical and flexible approach to understand how 
whales interact with the wave park.” 

Comment noted and addressed. 

NMFS 9/5/08 52 PDEA 

Page 5-71. NMFS cannot comment on the adequacy of the 
Adaptive Management Plan to provide a framework for appropriate 
mitigation until the plan is available for NMFS review. 
Additionally, regarding appropriate mitigation for derelict gear, see 
comment provided above on this subject (comment on Page 5-67). 

Comment noted and addressed.  However, NMFS has 
been involved from the start in the development of the 
adaptive management framework and has been 
provided numerous versions of the Adaptive 
Management Plan. 

NMFS 9/5/08 53 PDEA 

Page 5-71. We believe that the presence of derelict gear poses a 
significant hazard to marine organisms and should be removed 
independent of if, at the time it is observed, it is or is not “deemed a 
problem.” Please see comments on Page 5-67 and edit the section 
accordingly. 

Comment noted and addressed. 

NMFS 9/5/08 54 PDEA 

Page 5-74. Given that OPT has not chosen a specific ultra high 
molecular weight polyethylene (UHMWPE), please include 
language that states that whichever product OPT decides to use, it 
will meet the criteria stated in this section in the material safety 
data sheets, i.e., not soluble in water, non-hazardous product, used 
in the marine environment previously. 

Comment noted and addressed. 

NMFS 9/5/08 55 PDEA 
Page 5-74. NMFS recommends that OPT develop a fencing 
strategy for pinnipeds in consultation with NMFS, if fencing 
becomes necessary. 

Comment noted and addressed. 

NMFS 9/5/08 56 PDEA 

Page 5-74. For clarity, please use the full name when either 
referring to the Aquatic Species Subgroup or Aquatic 
Implementation Team. For example, “Accordingly, in the event that 
it is determined that the UHMWPE coating does not adequately 
keep pinnipeds from using the float, OPT will, in consultation with 
the subgroup, install fencing around the perimeter of the float.” 

Comment noted and addressed. 

NMFS 9/5/08 57 PDEA 

Page 5-74. Please be clear about the intention of the pinnipeds 
presence and abundance study. As proposed, the study does not 
have the statistical rigor to be considered a behavioral study with 
respect to feeding behavior. Thus, please edit the following 
sentence accordingly, “OPT has proposed a study to assess aspects 
of pinniped presence and abundance behavior at the proposed 
Reedsport Project.” 

Comment noted and addressed. 



 14

Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 58 PDEA 

Page 5-74. Please edit the following paragraph to reflect the 
purpose of the pinnipeds study, “The primary objectives of the 
Pinniped Study are: (1) observe pinniped use or non-use of the 
single PowerBuoy; and (2) determine if pinnipeds are prevented 
from hauling out on the PowerBuoys in the presence of either 
UHMWPE or fencing (to test the hypothesis: there is no haul-out 
use of the single PowerBuoy by pinnipeds); (3) . As a secondary 
objective, information will be collected information on the pinniped 
presence and abundance in and around the wave park when there is 
a single PowerBuoy (Phase 1) and 10 PowerBuoys (Phase 2).” 

Comment noted and addressed. 

NMFS 9/5/08 59 PDEA 

Page 5-77. We suggest editing the sentence to read, “The direct 
observations of pinnipeds in the project area will be provide for 
monitoring presence and abundance of these species following 
deployment of the project. This monitoring effort will enable 
determine of whether pinniped use of the area increases after 
deployment of the project.” 

Comment noted and addressed. 

NMFS 9/5/08 60 PDEA 

Page 5-79. We suggest editing the sentence to reflect the proposed 
actions by OPT regarding electromagnetic fields (EMF), “In 
response to these concerns, OPT has proposed a study plan to 
evaluate the effects of EMF resulting from the proposed action on 
marine resources.” 

OPT disagrees with this edit; by measuring EMF 
emitted by project components and then comparing 
documented EMF levels to existing threshold/ 
response information for appropriate surrogate 
species, OPT will be able to evaluate effects of EMF 
resulting from project operation. 

NMFS 9/5/08 61 PDEA 

Page 5-87. NMFS recommends including the following language 
regarding what OPT will do when threshold levels for species of 
concern are not available in the literature to compare in situ 
findings, “Where threshold levels are not available in the literature 
for species of concern, the Aquatic Implementation Committee will 
be convened to determine appropriate steps through the Adaptive 
Management process to understand the effects of the EMF on these 
species.” 

Comment noted and addressed. 

NMFS 9/5/08 62 PDEA 

Page 5-97. We suggest editing the sentence as follows to 
incorporate the adaptive management process, “OPT will review 
the collected noise data with stakeholders, and anticipates that 
study findings will either confirm OPT’s belief that noise produced 
by the PowerBuoy will have negligible effects on the marine 
community, or if more noise is generated than expected, will 
provide a sound basis for determining appropriate additional steps 
to either further evaluate or mitigate for project operations through 
adaptive management.” 

Comment noted and addressed. 
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NMFS 9/5/08 63 PDEA 

Page 5-97. With regards to the potential environmental effects from 
the proposed project one marine habitat, please edit the list to 
include the following, “Construction and operation of the project 
will alter habitat in the project area by placement of project 
components and creation of “new” habitat features (hard structure 
in surface, water column, and benthic habitats). Resulting potential 
environmental effects include: direct effects to the benthic 
community from placement of project mooring components and 
subsea transmission cable on the seabed, changes to marine 
community composition, and changes to the open-water marine 
habitat by adding structure.” 

Changes to the open-water marine habitat caused by 
adding structure is what causes the marine community 
change and is explained as such. The actual effects as 
presented, therefore, are 1) placement of anchors and 
2) changes to habitat/changes to marine community 
composition. 

NMFS 9/5/08 64 PDEA 

Page 5-99. In the discussion regarding the marine species which 
OPT have included in Table 5.C.3-11 and are considered to be of 
concern, NMFS recommends that the discussion begin with a 
comprehensive discussion of the marine organisms that may be 
present in the project area which should acknowledge the species 
within the marine food chain. OPT should reference the Oregon 
Department of Fish and Wildlife nearshore management strategy 
which provides information on species that may be in the area and 
consider species which may use the area as habitat. The text should 
clarify that the species in the list provided are ones which OPT has 
decided are of concern, but the Aquatic Species subgroup 
recommends a more comprehensive list of organisms. One 
particular species of note which is missing from the table is green 
sturgeon, an ESA-listed species. 

A comprehensive discussion of the marine organisms 
that may be present in the project area is in the 
Affected Environment.  NMFS is commenting on the  
analysis section for the issue "Alteration of Habitat" 
and the table outlines the development of the focus 
species. 
 
The list was developed in consultation and agreement 
with the Aquatic Species Subgroup, including NMFS. 

NMFS 9/5/08 65 PDEA 

Page 5-102, Appendix C-24. We suggest editing the sentence to 
read, “The Fish and Invertebrates Study Plan…..including NOAA’s 
Oregon State Habitat Office, Habitat Conservation Division District 
and NOAA’s Protected Resources Division, during their review of 
previous drafts. Additional comments were received from NOAA’s 
Northwest Fisheries Science Center Staff on April 14, 2008;….” As 
a general comment, the PDEA should acknowledge the receipt of 
comments in all applicable sections, i.e., comments from NMFS’ 
Northwest Fisheries Science Center and the Protected Resources 
Division were provided to OPT on the cetacean and pinniped study 
plans. 

Comment noted and addressed.  
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NMFS 9/5/08 66 PDEA 

Page 5-104. The paragraph that begins with “OPT anticipates….” 
discusses the expected changes from the proposed project on 
rockfish but should also discuss the high level of uncertainty 
concerning changes in the local food webs and habitat structure 
given the introduction of new structure an associated project 
technology. Thus, the sentence should be edited as the following, 
“OPT anticipates that the changes to the local habitat associated 
with the deployment of a wave energy array may attract structure-
oriented fish, such as rockfish. This effect is not necessarily 
negative; artificial structures may benefit rockfish (Love et al. 
2006) and may enhance local fisheries. However, the project does 
differ from many artificial reefs: the PowerBuoy mooring structures 
are widely spaced in the array; the mooring lines are only 5 inches 
in diameter; and the anchors will be located at depths of 
approximately 204 feet (62 meters) and greater (artificial reef 
structures are typically deployed in shallower water). So, there is 
some uncertainty to what degree the project structures will serve in 
an artificial reef capacity given these variables, it is unknown how 
rockfish will react to the array over the 50-year life of the project.” 

What is recommended to be crossed out (there is 
some uncertainty to what degree the project structures 
will serve in an artificial reef capacity) is a key point.  
Therefore, the text will be left as written. 

NMFS 9/5/08 67 PDEA 

Page 5-104. We suggest editing the following sentence to recognize 
how the proposed action will alter the marine environment, “The 
possibility that the PowerBuoy array will alter the pelagic 
environment enough to act as a Fish Aggregation Device (FAD) for 
pelagic fishes and invertebrates is quite high.” 

OPT revised this text to say “The PowerBuoy array 
may alter the pelagic environment so as to act as a 
Fish Aggregation Device (FAD) for pelagic fishes and 
invertebrates.” 

NMFS 9/5/08 68 PDEA 

Page 5-105. As stated previously, it is important to acknowledge 
the uncertainty under which the effects of the proposed action are 
discussed. Thus, please edit the following paragraph, “The potential 
effects to the marine community resulting from changing an open-
water marine habitat to one with an anthropogenic structure 
operation of the project may result in a change in the distribution 
and abundance of marine species within the array relative to areas 
outside of the array. although habitat alterations attributable to the 
PowerBuoy array would almost certainly be on such a small spatial 
scale (the total footprint is about 30 acres [0.12 km2]) that an effect 
to populations of affected species is unlikely. Nonetheless, OPT’s 
proposed Fish and Invertebrates Study will monitor the marine 
community in the PowerBuoy array both before deployment of the 
project and after 3 years post-deployment. The results from the 3 
years of study will feed into the adaptive management process to 
inform the need for additional studies and the mechanisms by 
which to do so. This approach will evaluate any changes in key 
indicator species and/or the marine community composition.”  

OPT partially accepted what NMFS recommended.  
The reference to the small footprint of the project and 
indicator species is appropriate and therefore left in 
the text. 
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NMFS 9/5/08 69 PDEA 
Page 5-106. First full paragraph on the page, review comment made 
on Page 5-70 above. 

See response to comment on p. 5-70 (#50). 

NMFS 9/5/08 70 PDEA 

Page 5-106. The language within the document needs to reflect the 
uncertainty around the effects of this project on the marine 
environment. Thus, please edit the following paragraph 
accordingly, “There is no limited evidence that EMF generated 
from the project components will negatively affect marine life in 
the project area, though therefore the EMF Study will be conducted 
to further evaluate this possibility.” 

OPT has revised this paragraph with NMFS's 
comment in mind. 
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NMFS 9/5/08 71 PDEA 

Page 5-106. The Cumulative Effects discussion, as written, focuses on 
cumulative actions but does not discuss the cumulative effects of these 
actions as it relates to the effects discussed previously from the proposed 
action, i.e., EMF, entanglement, noise, predation, migration corridor. Thus, 
actions such as dredge material disposal sites, offshore fiberoptic cables, 
potential wave energy projects, should be discussed. The scope of actions 
that should be considered should be based on the temporal and spatial 
patterns of marine species being affected. Please edit the cumulative effects 
paragraph to address a greater scope of actions and the language within the 
description to be, “There are not many industrial projects off the Oregon 
Coast to which a wave energy project would represent a cumulative effect. 
Other actions occurring off of the Oregon Coast include: dredge disposal, 
fiberoptic cables, and wave energy. The most obvious An example of a 
nearby dredge material disposal site is the Umpqua Ocean Dredged 
Material Disposal Site. The USACE has been is responsible for the 
dredging of the mouth of the Umpqua River, which began in 1924 shortly 
after the construction of jetties at the mouth of the river that were designed 
to aid in the navigability of the river. The frequency of maintenance 
dredging depends upon the volume of sediments transported into the 
estuary and the frequency and severity of storm conditions. A designated 
disposal site of dredged materials is located about 1 mile offshore of the 
Umpqua River mouth, or approximately 5.5 miles south of the Reedsport 
Project site. Dredged material disposal amounts are available beginning in 
1976. The most recent recording of materials disposed onsite is 2006, in 
which 62,000 cubic yards of dredged material was deposited (USACE 
2007). It is anticipated that the effects of repeated dumping such vast 
quantities of sediment into the ocean over a period of 83 years, smothering 
all benthic habitat within the dumping footprint, immeasurably dwarfs any 
effects of the 10- PowerBuoy Reedsport Project, particularly on benthic 
species and their habitat.” 
 
NMFS has concerns with the language used in the last sentence of this 
paragraph in describing the effect of the dredge material disposal actions 
and consider the sentence to include adjectives which are exaggerated 
descriptions of the effect. Please note that it is not OPT’s responsibility to 
state the relative effect of their project versus another, but instead account 
for other projects which are affecting the same resources and describe how 
OPT’s project, may or may not, be an additive effect on that resource. In 
addition, when considering the effect of project, it should be noted that the 
size of a project is not necessarily correlated with the level of the impact. 
In addition, it should be noted that the U.S. Army Corps of Engineers 
(USACE) site does function as a nearshore sand replenishment site.

This section was revised to address these and related 
comments. 
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NMFS 9/5/08 72 PDEA 

Page 5-107. In the discussion regarding effects to cetaceans, the 
PDEA should include the Makah Bay wave energy proposal in the 
cumulative effects analysis because it is within the migratory 
pathway of gray whales. In addition, please include proposed wave 
energy projects, or other applicable development actions, in 
California state waters that may affect resources which cross state 
boundaries. 

Comment noted and addressed. 

NMFS 9/5/08 73 PDEA 

Page 5-108. Underwater noise/vibration is mentioned under 
cumulative effects for cetaceans, however, vibration was not 
described as an effect of the action. Please make the two sections 
consistent. In addition, please state that OPT, nor FERC, has the 
information on the acoustic signatures which these wave energy 
converters will produce to fully evaluate the potential effects on 
marine resources. 

Noise was described as a separate effect of the action.  
OPT clarified that noise is an effect to cetaceans, and 
moved it up so that it is discussed next.  OPT also 
added a footnote saying “Information on the acoustic 
signatures of potential wave energy converters, 
including OPT’s PowerBuoy does not currently 
exist.” 

NMFS 9/5/08 74 PDEA 

Page 5-108. We suggest editing the sentence as follows to more 
fully represent the analysis, “Results of the proposed monitoring 
and adaptive management process will begin to allow for 
evaluation and characterization of these potential effects for the 
Reedsport Project as well as a better understanding of the 
projection of potential future cumulative effects.” 

OPT replaced "begin to allow for" with "facilitate 
the"; otherwise, OPT made these changes. 

NMFS 9/5/08 75 PDEA 

Page 5-136 to 137. The description of SRKW should be updated to 
reflect best available information. Please review and incorporate 
information from the final recovery plan for SRKW (available 
online at www.nwr.noaa.gov). In the last full paragraph on pg 136, 
NMFS recommends that OPT revise the description of seasonal 
distribution after review of the final recovery plan. SRKWs can 
occur throughout their range any time of year, but the entire 
population is most likely to occur in inland waters of Washington 
(WA) and British Columbia (BC) from May to September, with 
more variability among pods in fall, and sightings of pods in coastal 
waters of BC, WA, Oregon and California more likely to occur 
from January to May. Below is a table of sightings in coastal areas 
(40 sightings to date) - sightings range from September to May but 
most are between January and May. Additionally, the 2007 
population estimate is 87 whales (and see recovery plan for 
population trends over time). 

The final recovery plan contains no new information 
relating to that which is referenced in the PDEA; 
however, OPT updated the citation.  OPT also 
incorporated the data provided. 

NMFS 9/5/08 76 PDEA 
Page 5-138. For the last paragraph on the page, please see comment 
on Page 5-51 re: additional source of information on seasonal use 
patterns at haul outs in Oregon. 

The citation provided in the PDEA is sufficient. 



 20

Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 77 PDEA 

Page 5-140. In addition to survey data cited NMFS’ Northwest 
Region has received information about sea turtle strandings in 
Washington and Oregon. For the 10 year period from the beginning 
of 1997 through 2007, 26 sea turtles have been reported stranded, 
alive or dead) in Oregon and Washington. Of these 15 were green 
turtles (Chelonia mydas), 5 were olive Ridley turtles (Lepidochelys 
olivacea), 2 were loggerhead turtles (Caretta caretta), and the 
remaining 4 were unidentified. (NMFS unpublished data). This data 
can supplement the sighting data cited. 

Comment noted and addressed. 

NMFS 9/5/08 78 PDEA 
Page 5-170. For the last paragraph on the page, see comment above 
on Page 5-68, regarding Cetacean study plan and adaptive 
management plan. 

Comment noted; NMFS has been involved from the 
start in the development of the adaptive management 
framework and has been provided numerous versions 
of the Adaptive Management Plan. 

NMFS 9/5/08 79 PDEA 
Page 5-171. Please review the comment above on Pages 5-136 to 
137 regarding description of seasonal distribution of SRKWs across 
their range. 

The final recovery plan contains no new information 
relating to that which is referenced in the PDEA; 
however, OPT updated the citation.  OPT also 
incorporated the data provided. 

NMFS 9/5/08 80 PDEA 

Page 5-172. At the top of the page, NMFS recommends extending 
the discussion of potential effects of project construction, operation 
and maintenance to include blue whales and fin whales as well as 
humpback whales and SRKWs. The project is sufficiently long in 
duration that there is potential for occurrence in the project vicinity, 
even where species frequent deeper water. Although survey data 
indicates primarily offshore sightings of fin whales in Oregon 
waters, fin whales have also been sighted relatively close to shore, 
and have potential to occur in the project vicinity. Additionally, a 
recent study detected four blue whales clustered in a five-mile area 
of water off Coos Bay, Oregon (2004 field season, Oregon State 
University Whale Telemetry Group; http://mmi.oregonstate.edu/ 
wtg/research/blue-whale). Although sighting data indicate 
relatively rare occurrence, blue whales also have potential to occur 
in the project vicinity. 

Comment noted and addressed. 

NMFS 9/5/08 81 PDEA 

Page 5-172. Please refer to the comment on Page 5-68 regarding 
adaptive management framework. Also, refer to comment on Page 
5-70 regarding the need for additional analysis to show that effects 
of noise from project construction and maintenance are expected to 
be negligible. OPT should provide information to support this 
statement in Section 5.C.3 and here. 

As indicated, OPT did not repeat the analysis from the 
Marine Life section in the Threatened and 
Endangered Species section.  Please refer to Section 
5.C.3 for this discussion. 
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NMFS 9/5/08 82 PDEA 

Page 5-173: Regarding footnote 17 at bottom of the page, OPT 
should further discuss or provide NMFS additional information 
regarding the following statement, “If OPT needs to perform 
emergency maintenance that requires immediate attention 
regardless of pinniped presence, OPT staff will contact the project’s 
Response Coordinator who will seek the necessary regulatory 
provisions in order to be compliant with the ESA and MMPA.” 
Also see comments on Pinniped Study below under comments on 
Appendix C. 

Comment noted and addressed. 

NMFS 9/5/08 83 PDEA 

Page 5-174. Regarding effects to turtles, OPT should discuss the 
potential for entanglement in derelict fishing gear if found to 
accumulate on the buoy system. Effects upon these species cannot 
be considered non-existent unless there was a greater understanding 
of the degree to which the wave energy array will collect derelict 
fishing gear. 

Comment noted and addressed. 

NMFS 9/5/08 84 PDEA 

Page 5-174. With regard to the consultation conducted by NMFS 
on the OSU and Finavera test buoys, the PDEA should note that the 
conclusion regarding the unlikely presence of green, olive ridley, 
and loggerhead sea turtles offshore of Oregon was based on a 
proposed action with a length of two years. Thus, the presence of 
these turtles in the area of the OPT buoy deployment would be 
greater because the time horizon of effects is 50 years and given 
this length of time, it is more likely that these animals may occur at 
the project site. 

Comment noted and addressed. 

NMFS 9/5/08 85 PDEA 

Page 10-1. A finding of no significant impact is not warranted until 
the applicant’s analysis is complete (see above comments in 
Section 5 regarding incomplete study plans and unrefined adaptive 
management plan), and settlement agreement is in place. In 
addition, the language in the final evaluation of impact needs to 
consider the significant uncertainty regarding the potential effects 
of the proposed action because of the novelty of the action, the 
relative lack of information on how the technology will interact 
with the marine environment. 

OPT believes that a finding of no significant impact is 
warranted based on the analysis contained in the 
PDEA/APEA and the implementation of the Adaptive 
Management Plan that has been developed with 
NMFS and other stakeholders.  OPT has revised 
Section 10 in response to these comments. 
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NMFS 9/5/08 86 PDEA 

Appendix B, Operation and Maintenance Plan: 
a.  Page B-1. Per each element of the O&M plan, clarify where the 
maintenance also functions to provide a platform for observations 
under various study plans, and identify pertinent information about 
qualifications of the maintenance workers to make such 
observations. 
b.  Page B-2. Under point three, clarify that the diver/ROV will 
look for any accumulation of derelict fishing gear on the buoy 
system. 
c. Page B-3: Review comment above on Page 5-173 re: OPT’s 
plans to rely on a response coordinator to provide regulatory 
provisions on an emergency basis. OPT should discuss further with 
NMFS, as description of this plan does not appear to consider the 
time necessary to pursue the steps outlined in footnote 2 at the 
bottom of the page. 

a.  This is an O&M plan, not a study plan.  In the 
study plans OPT indicates when maintenance will 
include observations. 
 
b. and c. - clarifications made. 

NMFS 9/5/08 87 PDEA 

Appendix E, Issue Assessments: 
a.  Issue No. 1- Cetaceans: see comments on Appendix C Cetacean 
Study Plan 
b. Issue No. 3- Pinniped Haul-Out: see comments on Appendix C, 
Pinniped Study Plan 
c. Issue No. 9- Noise/Vibration: The document states that, “The 
installation and maintenance of the PowerBuoy would result in a 
certain level of noise from service vessels and equipment.” More 
information is needed about the noise anticipated from installation 
and maintenance, anticipated source levels, and description of 
measures to reduce potential for disturbance should be included in 
OPT’s analysis (see applicable comments in Section 5 for details).
d. Issue No. 10- Sea Turtles: Review comment above on Page 5-
174 re: a potential project effect on potentially occurring 
leatherback turtles not discussed here, or above in Section 5. 

c.  Some changes have been made to the noise section 
(removed noise component of cetacean section, 
combine into the noise section).  OPT specified 
anticipated source and noise levels and concluded that 
the effects will not be significant and therefore, no 
mitigation is proposed. 

NMFS 9/5/08 88 PDEA 

Appendix F, Spill Prevention Control and Countermeasure Plan
a. 
Section 7, Contingency Plan Page 16: The document states that, 
“While the PowerBuoy’s fluids are biodegradable, there is potential 
that there could be impacts to aquatic species such as seabirds, 
pinnipeds and cetaceans before dispersal and degradation occurs.” 
This potential effect was not analyzed in Section 5 of the draft EA. 

The working fluid proposed for the PowerBuoy’s 
power generating system is Shell Tellus Oil T, which 
is not biodegradable.  The SPCC Plan has been 
corrected to reflect this.  In the PDEA/APEA analysis 
of fluid leak potential is located in Section 5.C.2 
Water Resources (Because of the design 
considerations to minimize the potential for leaks of 
hydraulic fluid, OPT believes the hydraulic fluid used 
in the PowerBuoy will likely not represent a threat to 
seabirds, offshore birds,  or marine mammals). 
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NMFS 9/5/08 89 PDEA 

Appendix I, Emergency Response/Salvage Plan
a. 
Section 6.6, on Page 16: See comments above under Appendix B-3 
and 5-173 re; approaching array if pinniped is hauled out on a 
PowerBuoy. 

Comment noted and addressed. 

NMFS 9/5/08 90 
Appendix E, 

Issue 
Assessments 

Reference is made to the Aquatics Implementation Committee. It is 
unclear from the documents provided in the draft Application and 
the PDEA who is on this committee, the responsibilities of the 
committee, and the committee’s decision-making process. Please 
provide additional documentation regarding this group and their 
functions. 

Comment noted and addressed. 

NMFS 9/5/08 91 
Cetacean Study 

Plan 

Please provide context for why large whales are likely to have a 
higher risk of entanglement/collision than other cetaceans. The 
discussion should provide background on which species have been 
implicated in past entanglement/collisions with fixed objects, and 
discuss differences in auditory capabilities and perception by 
toothed whales and baleen whales. Background information will 
help link study objectives to the potential for effects. The study 
plan should include a literature search to collect information on the 
incidence of large whale entanglement/collision with fixed buoys or 
other underwater cable arrays. The report should provide an 
analysis of findings and implications for Reedsport wave energy 
development. 

OPT has been very responsive to stakeholders many 
past comments to provide background information to 
support development of the whale study plan.  As 
indicated in the PDEA, because the power cable is 
buried and the mooring lines are under tension, the 
chance of entanglement is unlikely, and this was 
agreed to by the marine mammal experts at the 
meeting on October 9 and 10, 2008. 



 24

Comment 
Letter 

Comment 
Number 

Document Stakeholder Comment OPT Response 

NMFS 9/5/08 92 
Cetacean Study 

Plan 

Porpoises should be included in the discussion of cetaceans that 
may be impacted by the proposed action. The acoustic signature of 
the PowerBuoys is not known, and in the absence of information, it 
is possible that the acoustic emissions would affect porpoises. 
Potential sound produced by the PowerBuoy may affect porpoises 
depending on the frequency range and intensity of sound produced. 
Potential effects from sound include behavioral responsiveness 
resulting in disturbance or masking their use of sound. The study 
plan should include a literature search to collect information on the 
interaction between small cetaceans and undersea power 
transmission cables arrays as well as small cetacean utilization of 
habitat in proximity to fixed object arrays (ocean platforms, 
moorage basins, navigational aids (buoys), etc.). The report should 
provide an analysis of findings and implications for Reedsport 
wave energy development. Do fixed object arrays concentrate prey 
species and create pocket habitat for small cetaceans or do small 
cetaceans avoid areas occupied by fixed object arrays? 

Additional discussion/analysis about porpoises has 
been incorporated into the APEA.  The main noise 
during project installation/maint. would be vessels’ 
propellers (less than 130-160 dB/250-2,000 Hz) when 
traveling to/from site.  Usually the sound produced by 
the vessels will be much lower.  Operation noise will 
be primarily from waves impacting the 
float/movement of mechanical components.  MMS 
(2007) stated “[o]nce installed, wave energy 
technologies would produce low-intensity, broadband 
noise of a repetitive continuous nature, similar in 
character to noise from ship operations.  Such noise 
would be expected to have minimal impacts to human 
& marine populations”.  EPRI reports “…noise from 
wave power plant machinery will generally increase 
in proportion to the ambient background noise 
associated with surface wave conditions, thus tending 
to minimize its noticeable effect”.  Considering sound 
associated with project (vessel fully underway-
construction; noise similar to ship operations during 
project-operation) – there will be minimal effects.  
Under an adaptive management process, OPT is 
proposing to monitor actual noise levels produced 
from the project.   

NMFS 9/5/08 93 
Cetacean Study 

Plan 

For the meeting of marine mammal acoustic experts, please 
incorporate into their discussion the concerns NMFS has raised 
regarding the acoustic impact the project may have on porpoises 
and killer whales. The main focus has been on grey whales, 
however, these other two species will be in the project area and 
acoustic emission impacts and any post-construction monitoring 
needs for these species should be incorporated into the discussion. 
In addition, NMFS suggests this group of experts discuss the 
likelihood of the mooring cables being an entanglement risk, i.e. 
looping, to cetaceans and ways, if any, to support the assertion by 
OPT that looping will not occur. 

Comment noted and addressed. 
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NMFS 9/5/08 94 
Cetacean Study 

Plan 

Page C-20. Please note that NMFS completed a final recovery plan 
for SRKWs. See http://www.nwr.noaa.gov/Marine-
Mammals/Whales-Dolphins-Porpoise/Killer-Whales/ESA-
Status/Orca-Recovery-Plan.cfm 

Comment noted and addressed. 

NMFS 9/5/08 95 
Cetacean Study 

Plan 

Page C-25, C-30. Please modify the statements on these two pages 
to reflect the risk that derelict gear accumulation in the mooring 
system may have on marine mammals and the need for OPT to 
remove the gear and discuss mitigative actions, if appropriate. 

Derelict fishing gear is referenced on p. C-25, last 
bullet of Section 5.1 and on C-30 after 2 bulleted 
items.  Removal of derelict gear is mentioned in the 
O&M plan; it is not mentioned here because removal 
is not part of the whale study – it is part of operations. 

NMFS 9/5/08 96 
Cetacean Study 

Plan 

Page C-25. In describing Phase I – Baseline Characterization of the 
migratory path of gray whales, please edit the document to reflect 
the current status of the proposed actions. 

Comment noted and addressed. 

NMFS 9/5/08 97 
Cetacean Study 

Plan 

Page C-28. With regards to the meeting of marine mammal experts, 
please include a description of how resolution of the issues 
identified will occur. Will the decision-making process be through 
consensus? Also, please clarify the role, if any, OPT will have at 
the meeting. 

Additional information about the meeting has been 
added. 

NMFS 9/5/08 98 
Cetacean Study 

Plan 

Page C-30. Please include the specific language provided by NMFS 
regarding how to respond to an injured, stranded, or deceased 
marine mammal as provided in an email dated April 7, 2008 from 
B. Lohrman to DTA. 

Comment noted and addressed. 

NMFS 9/5/08 99 
Pinniped Study 

Plan 
Page C-47. Please edit the Metrics and Analyses section to reflect 
comment #58 (Page 5-87). 

Comment noted and addressed. 

NMFS 9/5/08 100 
Pinniped Study 

Plan 

Page C-67. Re: UHMWPE. Although the specific UHMWPE 
product and manufacturer has not been chosen, please provide a 
general description of the product and criteria to ensure that the 
product chosen will have comparable environmental effects to the 
sample products described for analysis (i.e. not soluble in water, 
non-hazardous, previously used in the marine environment). 

Comment noted and addressed. 
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NMFS 9/5/08 101 
Pinniped Study 

Plan 

Page C-68. Although it is well known that pinnipeds will use man-
made anchored structures (navigation aids, buoys) as haulout and 
resting platforms, such utilization is not uniform and may range 
from sporadic or rare events to virtually constant occupation. Please 
provide more detail regarding methodology used to observe 
potential pinniped haulout. For example, OPT should explicitly 
state that observations will occur across the range of variables 
known to affect haul out behavior, i.e., across weather states (clear 
skies, windy, overcast, etc), throughout all seasons of the year, 
across daylight hours, and through the range of sea states which are 
expected at the project site. Employing strategic methodology to 
observe across all states that can affect haulout behavior will ensure 
that the study adequately characterizes pinniped use of habitat 
created by the buoy array. 

As indicated in the study plan, due to the binary 
nature of this evaluation, the only metric of concern 
will be whether or not pinnipeds are observed on the 
PowerBuoy.  If one pinniped is observed on the 
PowerBuoy after deployment, OPT will provide 
notice to the Aquatics Implementation Committee 
within two weeks that describes the event observed, 
and OPT will initiate a discussion on how to best 
respond to the event, including the potential of 
implementing the fencing mitigation measure.  The 
purpose of the study is not to note haul out of 
pinnipeds under variable conditions but to ensure that 
pinnipeds don’t haul out on the float.  OPT believes 
the proposed study plan is appropriate and that 
observation methods and timing is clear.  Given the 
many times that observations will occur, a variety of 
conditions will be observed. 

NMFS 9/5/08 102 
Pinniped Study 

Plan 

Page C-68. There appears to be a discrepancy between the 
timeframe stated in the following sentence compared to the 
language on page C-70. Please make the two statements consistent, 
“If no pinniped haul-out behavior is observed, OPT will provide a 
summary report to the Aquatics Implementation Committee within 
three weeks of completing the direct observations of the single 
PowerBuoy.” (Page C-68); “In addition, OPT will provide a 
summary of results of the Phase I (single PowerBuoy) observations 
within six weeks of completing the direct observations of the single 
PowerBuoy, and will provide final results in an annual report.” 
(Page C-70). 

Changed 1st time frame to "six weeks". 

NMFS 9/5/08 103 
Pinniped Study 

Plan 

Page C-69. For the following statement, please provide clarification 
as to why winter is not included in the observation plan and the 
explanation regarding three observations. Again, this may be 
addressed by describing the overall strategy by which observations 
will be conducted, “Following 10-PowerBuoy deployment (Phase 
II) - annually during Years 1, 2, 5, 10, and 15. Direct observation 
events will be completed for a full year with at least three 
observations events occurring in spring, summer, and fall.” 

Comment noted and addressed. 
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NMFS 9/5/08 104 
Pinniped Study 

Plan 

Page C-69. Please clarify the language provided in the following 
paragraph to state that the proposed study is not to establish 
pinniped behavior in the context of predator/prey interactions but to 
establish the presence and abundance of pinnipeds in the project 
array. Inferences may be made about pinnipeds feeding within the 
array, however, the purpose of the study is not to establish this 
point. If pinnipeds are present within the array, the discussion 
regarding the need for additional studies will be discussed within 
the context of the adaptive management process,
“Sampling Methods and Rationale As with the haul-out study, 
direct observations will be used to establish pinniped behavior with 
regard to the single and then multiple PowerBuoy array. However, 
due to the necessity of being able to identify species type and 
numbers, observations will occur from vessels in close proximity to 
the generating unit.” 

Comment noted and addressed. 

NMFS 9/5/08 105 
Fish and Invert. 

Study Plan 

The statements in the issue assessment should mirror, and 
incorporate by reference where needed, language in the 
environmental assessment. These issue assessments should not 
introduce new citations or a new characterization of species status 
or project effects. This consistency will allow for the reader to 
easily track the project’s effects and the reasoning behind the 
proposed study plan. 

Comment noted and addressed. 

NMFS 9/5/08 106 
Fish and Invert. 

Study Plan 

Several of the studies, i.e., Dungeness crab, flatfish and epibenthic 
invertebrates, pelagic fish and invertebrates, state that “it is 
anticipated that these effects may possible be manifested relatively 
soon after the project is built”. NMFS disagrees with this statement 
in relation to the proposed study duration of 3 years being sufficient 
to capture the entire degree of change that will occur at the site 
from the project for the 50 year life of the project. Thus, please 
include language discussing the need for additional studies and 
monitoring during the license, details of which will be discussed in 
the adaptive management plan for the project. 

Existing literature on artificial reefs and FADs 
indicates that biological communities respond very 
quickly (within three years) to these habitats.  While 
fluctuations in population size and diversity are 
manifest years after installation, these later changes 
have generally been attributed to stochastic events, 
recruitment fluctuations, and ocean condition 
variability.  It is reasonable to expect most substantive 
biological changes within the first three years.  
However, under the adaptive management approach, 
monitoring beyond three years, if warranted, will be 
provided for through the adaptive management 
process but it is reasonable to expect most substantive 
biological changes within those first three years. 
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NMFS 9/5/08 107 
Fish and Invert. 

Study Plan 

Page C-77. Please see comment #64 which discusses the 
incorporation of species in Table 1 (see also NMFS’ NWFSC 
comments April 11, 2008). The explanation provided at the top of 
the page is not included in the body of the draft environmental 
assessment. In addition, even with the qualification of which 
species are included in the Table, the ESA-listed green sturgeon are 
not included, nor are the coastal pelagic species which have 
essential fish habitat designation at the project site. 

The explanation provided at the top of the reference 
page of the study plan is included in the body of the 
draft environmental assessment (see footnote at 
bottom of page 5-99). 

NMFS 9/5/08 108 
Fish and Invert. 

Study Plan 

Page C-80. As noted in the NWFSC comments provided on April 
11, 2008, and again discussed during a conference call between the 
NWFSC, Habitat Conservation Division, and OPT,1 NMFS 
recommends removing the tethering study from the study plan and 
including the use of small mesh gill nets to determine relative 
abundance of juvenile salmonids. 

OPT has removed the tethering study and is now 
proposing using multi-mesh gillnets to sample a wide 
range of sizes (specifically smolts to adult salmonids). 

NMFS 9/5/08 109 
Fish and Invert. 

Study Plan 

Page C-81. NMFS has expressed some uncertainties about using a 
recreational fishing tournament to collect fish for the analysis of gut 
contents.2 Please address this concern in the study plan. 

Comment noted and addressed. 

NMFS 9/5/08 110 
Fish and Invert. 

Study Plan 

Page C-82. NMFS suggested tagging rockfish with acoustic tags to 
determine whether or not individuals will remain within the array 
or pass through the structure. In subsequent discussions, NMFS 
acknowledges that it is unlikely that the needed structure for 
rockfish to inhabit the wave array on a more permanent basis will 
not occur within the first three years of study which is proposed by 
OPT. However, the movement of rockfish in relation to the wave 
array over the next 50 years is an important component of 
describing how the proposed action has changed the local marine 
habitat and subsequently the food web in the project location. Thus, 
NMFS recommends OPT incorporate language into the study plan 
which references, through the adaptive management process, the 
likely use of acoustic tagging in the future if biogenic habitats begin 
to occur in what once was an open-water ocean habitat. 

OPT expects that the array will attract rockfish within 
the first 3 years, however OPT does not agree that 
there is a management-related need for addressing the 
question of rockfish residency.  Although most of the 
rockfish species subject to tagging studies have 
revealed a few individuals that made long 
movements, these species generally exhibit high site 
fidelity at least of the short term (<3 yrs).  The study 
plan is designed to track changes to the fish 
community at the project site and several control 
sites; the comments do not make plain the necessity 
for tracking fish movement patterns.  OPT expects 
that there will be some movement between the project 
site and natural reefs based on the voluminous 
artificial reef literature.  The issue of 'attraction vs. 
production' with regard to artificial reefs has not been 
resolved despite decades of research, the latest off 
southern California employing multiple impact sites 
and intensive study (T. Anderson, SDSU, pers 
comm). 
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NMFS 9/5/08 111 
Fish and Invert. 

Study Plan 

Page C-83. NMFS recommends modifying the traps to allow for 
capture of the entire size range of the population(comment 
1,comment 2). NMFS recommends addressing the concern of 
sampling at night to understand the presence and abundance of 
benthic organisms which are only active at night. In addition, the 
issue of what time of year is the best time to sample for juvenile 
crab is unresolved. NMFS can work with OPT and the Oregon 
Dungeness Crab Commission to resolve this question. 

Beam trawls and commercial crab pots (5 cm mesh 
and blocked escape rings) will sample juvenile 
Dungeness crabs.  Traps will include an overnight 
soak.  Trawls are planned for Feb/Mar, Apr/May and 
late summer, this should provide some information 
regarding seasonality of juvenile Dungeness crabs.  
Concerns with cannibalism/trap predation warrant 
using two methods to sample juveniles (beam trawls) 
and subadults and adults (modified pots). 

NMFS 9/5/08 112 
Fish and Invert. 

Study Plan 

Page C-84. Considering the depth contour which ESA-listed green 
sturgeon are known to migrate along the West Coast of the United 
States and the recent tagging studies of green sturgeon north and 
south of the project proposal, it is likely these individuals will be 
traveling through the project array. Please incorporate these tagging 
study results from Oregon Department of Fish Wildlife and edit the 
paragraph describing what is known about green sturgeon 
movements and their likely presence at the project array. It is 
NMFS’ understanding that Oregon Department of Fish and 
Wildlife has acoustically detected 75 green sturgeon off of Lincoln 
City, north of the proposed wave array. As the current proposal 
stands, there are questions as to whether or not green sturgeon will 
be detected through the proposed studies. Thus, NMFS 
recommends OPT work to incorporate an acoustic array to detect 
green sturgeon. This array would provide more assurance of 
detecting their presence or absence from the site. Then, if green 
sturgeon are detected, adaptive management would be triggered to 
discuss if further studies of potential effect upon the species is 
warranted. 

OPT will add two receivers to the array to provide 
presence/absence info on green sturgeon (and other 
tagged fishes). 

NMFS 9/5/08 113 
Fish and Invert. 

Study Plan 

Page C-85. OPT intends to use a 2-3 meter beam trawl with an 8-
inch mesh size for sampling of flatfish and epibenthic 
invertebrates1. The NWFSC can provide feedback on this proposal. 

OPT plans (per study plan) to use a 2 m beam trawl 
with 3 mm mesh, both small enough to sample a wide 
range of organisms. 
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NMFS 9/5/08 114 
Fish and Invert. 

Study Plan 

Page C-86. Pelagic fish and invertebrates. OPT responded to 
NMFS’ comments by proposing the use of a small mesh purse seine 
for sampling. NMFS recommends incorporating language into the 
study plan stating the likely need during the adaptive management 
process for the use of side-scan sonar to provide information on the 
use of the array by schooling fishes. In addition, this technology 
would address concerns about the use of the array at night by 
organisms which would not be captured during daytime sampling. 

In the January 2008 meeting with the Northwest 
Fisheries Science Center, NMFS agreed that a purse 
seine cannot be used within the array.  For this 
reason, OPT proposed the use of multi-mesh gillnets 
for sampling pelagic fishes within the array (& at 
control sites).  These nets could be fished overnight to 
sample nocturnally-active species, and, OPT feels, is 
a better alternative to side-scan sonar.  Side-scan 
sonar would provide an estimate of biomass, but little 
or no information on the species detected.  Gillnets 
would allow estimation of relative abundance, certain 
knowledge of species present, and provide specimens 
for stomach content study.  In the September 2008 
meeting, the Northwest Fisheries Science Center 
agreed with this approach. 

NMFS 9/5/08 115 
Fish and Invert. 

Study Plan 

Page C-90. Please edit the following sentence, and other sentences 
referencing invasive species, to incorporate concerns related to non-
native, as well as invasive, species, “The settlement plates will be 
evaluated for biofouling growth including invasive and non-native 
species.” 

Comment noted and addressed. 

NMFS 9/5/08 116 
Fish and Invert. 

Study Plan 

NMFS recommends incorporating the NWFSC comment2 
regarding sampling larval fish, invertebrates, and plankton by using 
standard vertical nets. This sampling can be incorporated during 
proposed sampling for other studies. 

Due to the broad spatial and temporal distribution of  
plankton, and their comparatively poor swimming 
capabilities, project effects associated with behaviors 
such as attraction or avoidance are unlikely.  Because 
of the relatively small size of the project (30 acre 
footprint) compared to the available coastal habitat, 
OPT believes a study of plankton is not warranted. 

NMFS 9/5/08 117 
Fish and Invert. 

Study Plan 

Page C-96/C-97. Table 3 is a helpful overview of the proposed 
sampling regime for the Fish and Invertebrate study. However, 
NMFS suggests incorporating the table prepared by DTA (dated 
August 11, 2008) which has columns identifying the subject (or 
study), component of the study, study plan output, month, and 
timing of sampling in each of the issue assessments. Incorporating 
this table into each of the issue assessments provides an overview 
of the proposed sampling regime and shows where proposed 
sampling/monitoring can overlap with one another as a cost-saving 
measure for OPT. 

Comment noted and addressed. 
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ODFW 
9/4/08 

General (G)1 PDEA 

A longer license term should include more intensive studies and 
study time than is presented in this document. The duration of at 
least a subset of the studies should be considered “monitoring” and 
be conducted for as long as the license term. 

OPT is now seeking a 35-year license, not 50 years.  
Existing literature on artificial reefs and FADs 
indicates that biological communities respond very 
quickly (within 3 years) to these habitats.  Significant 
fluctuations in population size and diversity are 
manifest years after installation, but these later 
changes have generally been attributed to stochastic 
events, recruitment fluctuations, and ocean condition 
variability.  Monitoring beyond 3 years should it be 
warranted, will be determined through the adaptive 
management process, but it is reasonable to expect 
most substantive biological changes within those first 
three years. 
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ODFW 
9/4/08 

G2 PDEA 

The tone of the entire document often does not acknowledge the 
novelty of the technology and presents often one-sided scientific 
information that is not conclusive. The tone should support both 
sides of all issues, particularly in cases when the science supporting 
one side is not conclusive. Further, unsupported conclusions are 
common to this document, and often are based on a scarce amount 
of data with little scientific value. Also, there is a fundamental flaw 
in the background reasoning for some of the statements and 
positions in the document that supports OPT’s position: a lack of 
evidence for an effect is considered to be evidence of lack of an 
effect. The statement “there is no significant effect” is very 
different from “no significant effect could be detected”. (Often, 
studies do not have the statistical power to detect an effect, even 
when one exists – it is called Type II error in statistical parlance.) 
Wave energy development is obviously a new technology and little 
environmental information is available. However, because there is 
not much information available does not mean that there are no 
effects of wave energy development. The fact that little information 
exists in this field does not preclude the need to rigorously develop 
such information, and in fact leads us to the opposite conclusion.
 
As discussed in the meeting between state agencies and OPT on 
8/13/2008, there are numerous unsubstantiated, un-cited, and 
slanted statements that are used to support OPT’s position and 
assertions in the document. The choice of words in the document 
implicitly and explicitly appeared to steer the reader toward a 
conclusion of a Finding of No Significant Impact. 

The PDEA does acknowledge the new nature of this 
technology.  OPT strongly disagrees that one-side 
scientific information is presented, that unsupported 
conclusions occur in the document, that referenced 
sources have little scientific value, and that a lack of 
evidence is considered to be a lack of an effect.  The 
PDEA provides a thoughtful and thorough analysis of 
the issues raised by the stakeholders and the level of 
analysis is appropriate for a FERC EA, for this new 
technology, and for a project of this size.  As such, it 
is consistent with FERC EAs and follows FERC 
guidance for development of EAs.  
 
OPT has made a good-faith effort to work with 
stakeholders, including changing ODFW staff, to 
acknowledge areas of uncertainty and to develop 
robust monitoring plans to evaluate these areas of 
uncertainty (e.g., consider the unprecedented meeting, 
on October 9 and 10, 2008 of national whale acoustic 
experts to consider appropriate post-deployment 
monitoring of potential effects to whales).  
Stakeholders who have been part of the many 
subgroup meetings cannot deny OPT's commitment in 
this manner and to suggest otherwise is not consistent 
with the collaborative nature of the licensing process 
and the commitment of the signatories of the 
Declaration of Cooperation, nor is it supported by the 
substantial progress of the subgroups in dealing with 
the challenges of this new technology.  The PDEA 
presents thoroughly cited, substantiated, and balanced 
analysis, and the evidence is clear:  the 10-buoy 
project is not expected to significantly impact the 
environment.  OPT respectfully disagrees with the 
characterization by the respondent of OPT’s conduct 
in this collaborative process, development of the 
PDEA, or addressing stakeholders’ concerns. 

ODFW 
9/4/08 

G3 PDEA 

An explicit and mutually acceptable Adaptive Management Plan 
needs to be created and implemented, and should include as much 
detail as possible for future studies that would be triggered based on 
the results of initial studies. For example, what study result will 
trigger an additional study? What study/studies will be triggered? 

This is the goal of the licensing of this project and 
ODFW has had significant involvement in the 
development of the Adaptive Management Plan, 
which outlines a process for evaluating information 
collected by the proposed studies and determining if 
additional studies are needed. 
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ODFW 
9/4/08 

G4 PDEA 

A number of species warrant mention or increased attention in 
different parts of this document, as they are a) likely to occur within 
the project area and are of some commercial or recreational value, 
or are otherwise of interest or b) likely to occur, but either for a 
short window of time, or species of low concern levels  (ODFW 
listed a no. of species for each). 

OPT added relevant EFH species.  Otherwise, OPT 
believes the representative species in the table, as 
agreed to in Aquatic Species Subgroup meetings, is 
appropriate. 

ODFW 
9/4/08 

G5 PDEA 

Many references cited in the document indicated that EMF did not 
have significant effects on organisms. However, fishermen of 
crustaceans (crabs, shrimp, etc.) commonly note differences in 
fishing with different configurations of metals (e.g. new pots, 
exposed metals, zincs, etc.) This information is not know to be 
quantified (ODFW has not performed a literature search on the 
subject), however this common observation is of at least equal 
value to scientific studies without significant results and is worth 
mentioning. 

The references provided in the PDEA reflect a 
comprehensive review of relevant and appropriate 
sources of information about EMF effects on marine 
organisms.  In response to this comment, OPT 
researched the topic and was unable to find any 
evidence of crustaceans being attracted to metals.  
However, in response to this comment, OPT added: 
“ODFW noted (comments dated September 4, 2008) 
that fishermen of crustaceans (crabs, shrimp, etc.) 
have reported differences in fishing with different 
configurations of metals (e.g. new pots, exposed 
metals, zincs, etc.).  Neither ODFW nor OPT has been 
able to find any documented basis for this, and it is 
not known if the reported attraction of crustaceans to 
metal would be relevant to EMF emitted from power 
production.” 

ODFW 
9/4/08 

1 PDEA 
A-22.ODFW request that it be included in development of the 
emergency response and salvage plan. 

ODFW has been invited a number of times to 
participate in review of the plan and received the 
emergency response and salvage plan as part of the 
PDEA (Appendix I).  ODFW has therefore received 
opportunities to be included in development of the 
plan. 

ODFW 
9/4/08 

2 PDEA 

I-3. The Resource Subgroup Structure lists the four subgroup 
disciplines, and the document indicates the study plans were 
identified within each group. This section should specify which 
appendices contain the study plans for each subgroup, e.g. 
Appendix C is marine resources. It’s not clear whether study plans 
were developed from the other groups. Appendix E lists “issues”, 
including “Issue 21 Terrestrial Effects”, though this is not a “study 
plan”. 

Comment noted and addressed.  

ODFW 
9/4/08 

3 PDEA 

I-4, First paragraph. The document should identify that the PM&E 
measures proposed by OPT were developed in consultation with the 
settlement parties and are based on, and consistent, with the 
settlement agreement. 

Comment noted and addressed. 
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ODFW 
9/4/08 

4 PDEA 

I-6. In the second sentence, OPT proposes to “implement” the listed 
PM&E’s. The wording suggests that OPT will implement (in some 
cases) development of a plan” and nothing more. ODFW 
recommends that OPT include where appropriate, e.g. Crabbing 
and Fishing Protection, Marine Use/Public Information, Noxious 
Weed and Vegetation Management, and possibly others, specific 
language in each of these bullets that a plan will be developed and 
“implemented”. 

Comment noted and addressed. 

ODFW 
9/4/08 

5 PDEA 
3-17, Table 3.A.2-1. Under item 1 the frequency is identified as 
“throughout the period of the project. ODFW recommends using 
“duration of the FERC license”. 

Comment noted and addressed. 

ODFW 
9/4/08 

6 PDEA 
3-21. Similar to comment I-6 above, include “implement” in bullets 
10, 12, 18, and 22. 

Comment noted and addressed. 

ODFW 
9/4/08 

7 PDEA 
4-6… Table 4.A.1-3, Issue 8, macroalgae… should be in Adaptive 
Management Strategy (e.g. if algae settles, then what?) 

OPT modified Issue Assessment 8 to say "The 
biofouling study provides for monitoring the tendon 
lines and anchors (the project components that won't 
have antifouling paint) to see if algae colonizes the 
project works.  The results of the monitoring will be 
reported to the Aquatics Implementation Committee 
in periodic reports and, through the Adaptive 
Management Process, a meeting could be called to 
discuss any appropriate measures."  In the referenced 
table, OPT referred to the Fish and Invertebrates 
Study for Issue 8. 

ODFW 
9/4/08 

8 PDEA 
4-10 Table 4.B.3-1 Federally protected species, North Pacific Right 
Whales should be included. (Adaptive Management?) 

Federally protected species are covered in the 
threatened and endangered species section (5.C.5) and 
NMFS said not to include this species (pers. comm. 
B. Lohrman, NMFS, 10/10/07). 

ODFW 
9/4/08 

9 PDEA 
4-14, 10(j) Recommendations. Section 10(j) reads that each license 
“shall” include fish and wildlife recommendations. ODFW 
recommends that “shall” replace “must” in the first sentence. 

Comment noted and addressed. 

ODFW 
9/4/08 

10 PDEA 
5-4. Geographic Scope. The scope should clearly include the 
terrestrial portion of the transmission system. 

Comment noted and addressed. 

ODFW 
9/4/08 

11 PDEA 

5-5, Temporal Scope. Currently the proposed temporal scope is 
based on 50-years. The term should be based on the settlement 
agreement proposal for the license term which is still being 
negotiated. In addition, with the expected short-term increase in 
ocean use/development for additional wave projects, wind projects, 
and other uses that will likely occur under MMS jurisdiction it is 
extremely difficult to conduct a realistic analysis of the possible 
cumulative effects over the next 50-years. A more reasonable time 
frame is 30-years. 

The proposed license term has been changed to 35 
years. 
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ODFW 
9/4/08 

12 PDEA 

5-8- last paragraph, “somewhat” should be removed, if you did not 
see any living organisms, it should be considered poor quality 
data… “did not reveal any flora or fauna” eludes to the fact that 
there’s not much there - which is not accurate. Additionally, no 
flora would be expected. 

Removed "somewhat".  Regarding the rest of the 
comment, OPT believes the text is appropriate as 
written in the PDEA. 

ODFW 
9/4/08 

13 PDEA 

5-16. Additional impacts associated with the terrestrial portion of 
the transmission line could include vegetation management of the 
ROW (clearing and preventing tree development along the ROW) 
and noxious weed control. 

This is Geology & Soils.  ODFW’s comment was 
covered in the Terrestrial Resources Section (Section 
5.C.4, p. 5-121). 

ODFW 
9/4/08 

14 PDEA 
5-32 2nd paragraph, 3rd sentence “OPT could find no information 
on plankton tows” Check SSNERR if interested. 

OPT checked the referenced web site and could find 
no information on plankton tows in the project area. 

ODFW 
9/4/08 

15 PDEA 5-34- Euphausids are likely to be found in the project area. 
This text in the PDEA is appropriate – see referenced 
source. 

ODFW 
9/4/08 

16 PDEA 

Suggest DTA strike all comments from the ODFW Marine 
Mammal program that is outside of the realm of marine 
mammals… it is likely that the comments received on 9/17/2007 
about marine algae were from another source, and should be 
appropriately referenced. 

The information was received from Cristen Don, 
ODFW, and not the ODFW Marine Mammal 
Program.  This citation has been corrected. 

ODFW 
9/4/08 

17 PDEA 
The implication that other states have more species richness and 
more diverse habitats has no place. 

OPT believes the text is appropriate as written. 

ODFW 
9/4/08 

18 PDEA 
Oregon having fewer taxa than other states likely relates closer to 
the fact that fewer have been described. 

OPT believes the text is appropriate as written. 

ODFW 
9/4/08 

19 PDEA 
Expect there is a possibility of existence of macrobenthic algae to 
change if capable to adhere to cabling. 

Comment noted and addressed. 

ODFW 
9/4/08 

20 PDEA 
5-37- SCOD is a poor reference for Dungeness crab, and should not 
be used scientifically. Most of the information referenced by this 
publication should be reviewed and replaced appropriately. 

Comment noted and addressed. 

ODFW 
9/4/08 

21 PDEA 2nd paragraph, should be “North East Pacific” Comment noted and addressed. 

ODFW 
9/4/08 

22 PDEA Next sentence “foraging coincides with habitat” seems obvious. 
Comment noted and addressed.

ODFW 
9/4/08 

23 PDEA 
Next sentence “crabs scavenge” they generally do not scavenge and 
are predators 

Comment noted and addressed.

ODFW 
9/4/08 

24 PDEA 
5-38 Fish study should list depth to determine comparability, 
commercial fisheries data from NMFS may give more full picture 
of commercially significant fish species on site. 

Comment noted and addressed.

ODFW 
9/4/08 

25 PDEA 
5-39 1st paragraph, 1st sentence… in addition to the species 
mentioned, many other species on table below are of significant 
commercial value. 

Comment noted and addressed.

ODFW 
9/4/08 

26 PDEA 
5-39 1st paragraph, last sentence “as a rearing and larval settlement 
area” it should be noted that it was serving as such during the time 
of year sampling. 

Comment noted and addressed.
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ODFW 
9/4/08 

27 PDEA 
5-40 Demersal Fish… fish surveys referenced should include depth 
(e.g. I think the dredge disposal site is at 15-20 fathoms) 

Comment noted and addressed.  

ODFW 
9/4/08 

28 PDEA 
5-41 2nd paragraph, last sentence “fisheries managers are 
concerned…..” needs reference, seems obvious. 

OPT deleted the referenced statement. 

ODFW 
9/4/08 

29 PDEA 
5-47 Section for Holocephalins (ratfish) or include with 
elasmobranches? Ratfish are common and very likely throughout 
the year at project site. 

Comment noted and addressed. 

ODFW 
9/4/08 

30 PDEA 
5-48 “sharks and skates provide little rec and commercial value”; 
However, there is a developed big skate fishery in Charleston, and 
sharks and skates are occasionally targeted recreationally. 

Comment noted and addressed. 

ODFW 
9/4/08 

31 PDEA 
5-52 2nd paragraph “only male sea lions are present and only in the 
winter” not true, exist from Fall to Spring, with minimal numbers in 
Summer. 

Comment noted and addressed. 

ODFW 
9/4/08 

32 PDEA 
5-55 Table 5.C.3-7… add North Pacific right whale, project falls 
within occupied range… see Fed register volume 73. number 68. 

Federally protected species are covered in the 
threatened and endangered species section (5.C.5) and 
NMFS said not to include this species (pers. comm. 
B. Lohrman, NMFS, 10/10/07). 

ODFW 
9/4/08 

33 PDEA 
5-63 Add red-legged kittiwake (found during New Carissa 
DARP)... Brown Pelicans would be considered “abundant” by our 
wildlife biologists, coastally in the summers. 

Comment noted and addressed.  

ODFW 
9/4/08 

34 PDEA 
5-65 Environmental effects- Is gear loss in the Adaptive 
Management Strategy? 

No.   

ODFW 
9/4/08 

35 PDEA 
5-67 after bullets… derelict fishing gear… Define. How will you 
determine it is derelict? What will you do if you remove it? (Maybe 
defined in 5-210) 

OPT defined derelict.  OPT does not yet know what it 
will do with the fishing gear when removed.  This 
will be determined in continued consultation with 
stakeholders within the context of the adaptive 
management plan. 

ODFW 
9/4/08 

36 PDEA 

5-75 2nd paragraph, 2nd and 3rd sentences
“Pinnipeds at these locations do not pose a problem for the project 
as they will continue to utilize the existing sites, but foraging sea 
lions can easily cover 100 miles per day, and therefore, the project 
is within range of a number of the haul-out sites as well as to other 
sea lions migrating through the area (Pers. comm. ODFW Marine 
Mammal Research Program, September 7, 2007). Therefore, the 
project is within the foraging range of several known haul-out sites 
as well as the migration path for some sea lions (Pers. comm. 
ODFW Marine Mammal Research Program, September 7, 2007).”   
ODFW suggests that DTA contact our Marine Mammal Program 
again, as they feel this assertion may misrepresent the point they 
were trying to convey. 

The important point is that pinnipeds swim by the 
project and may look to haul out on the PowerBuoys.  
The rest is extraneous and therefore OPT deleted it. 
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ODFW 
9/4/08 

37 PDEA 

5-77 2nd paragraph, last sentence “Further study may be 
warranted…” It is unlikely that further study within the scope of 
proposed studies could possibly depict pinniped predation on 
salmon. 

OPT modified the text to say  “Further study in 
addition to what is proposed may be warranted…” 

ODFW 
9/4/08 

38 PDEA 
5-78 1st paragraph, last sentence. If studies show that all these 
species can detect B fields shouldn’t there be some text indicating 
that there would be an expectation of a reaction. 

This section identifies that species detect B fields, that 
the subgroup believes this is an issue, and therefore a 
study is being done.  Effects are discussed in the 
analysis below.  In that discussion, OPT added the 
following: "While data on B fields are limited, the 
ability of many organisms to detect magnetic fields 
suggests that potential interactions between B field 
and organisms could occur from the cellular to 
behavioral level (Gill et al. 2005). However, detection 
does not automatically translate to effect."  The 
APEA (the revised PDEA) then cites a number of 
reports that indicate there will not be a negative 
reaction to EMF. 

ODFW 
9/4/08 

39 PDEA 
5-80 last paragraph… bat rays unlikely to occur, replace with 
Pacific electric ray, Big and/or sandpaper skate as possible. Spotted 
ratfish also will be very likely, but are Holocephalins/ Chimaerans 

Comment noted and addressed. 

ODFW 
9/4/08 

40 PDEA 
5-82 Dungeness crab is largest edible crab….. Tanner, King, and 
other large lithode crabs larger than Dungeness endemic to NE 
Pacific, and taste delicious. 

Comment noted and addressed. 

ODFW 
9/4/08 

41 PDEA 

Same paragraph suggest no evidence then presents some evidence 
of EMF attraction. 
Additionally, successful use of prawn and crab fishing gear is 
known to be dependent on the condition (e.g. exposed metal, new 
metal, and other conditions) of the metal. 

The referenced text provides citations for some 
reports suggesting no effect and others suggesting 
some response for certain species.  Again, detection 
does not mean there is an adverse effect. 
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ODFW 
9/4/08 

42 PDEA 

5-86 2nd paragraph, middle… “There is no evidence of any 
significant effect to elasmobranch migrations”… was this studied? 
Should not be mentioned unless a fair effort had been made to 
answer this question. 

Current research indicates that certain species of 
elasmobranchs are likely to be able to detect the level 
of electric field that will be generated by a typical 
export cable but the field would not cause an 
avoidance reaction. Furthermore, there is no evidence 
to indicate that existing cables have caused any 
significant impact on elasmobranch migration patterns 
(Scottish Executive 2007).  This is based on 1) 
CMACS July 2003, Cowrie Phase 1 Report. A 
Baseline Assessment of EMF Generated by Offshore 
Windfarm Cables. Centre for Marine and Coastal 
Studies (CMACS) and 2) CMACS July 2005, Cowrie 
Phase 1.5 Report. The Potential Effects of EMF 
Generated by Sub-sea Power Cables associated with 
Offshore Wind Farm developments on Electrically 
and Magnetically Sensitive Marine Organisms – A 
Review. 

ODFW 
9/4/08 

43 PDEA 

Table 5.C.3-11 
 
It is hard to tell what defines a species as that “of concern”, as 
many of the species mentioned on this table are outlined on Table 
5.c.5-3. 

As indicated in the text, "The marine and anadromous 
fish and invertebrate species of concern that could 
currently occur in the project area or after the project 
is constructed were determined with input from the 
Aquatic Species Subgroup, through evaluation of the 
literature, from peer-reviewed journals, and local 
dredge spoil site monitoring reports."  The Subgroup, 
including ODFW, agreed to this list.  OPT clarified 
the subgroup consensus on this topic. 

ODFW 
9/4/08 

44 PDEA 
Add commercially harvested species outlined in the introduction to 
these comments under “Species presence” as appropriate. 

See response to comment 43 above. 

ODFW 
9/4/08 

45 PDEA 

Suggest the time of year expectations to be reviewed again… 
suggest the following changes: 
• Dungeness crab juv’s are likely to exist there year round.
• With the exception of Yellowtail, Widow, Canary and possibly a 
couple others, many of the nearshore rockfish are unlikely to be 
readily found there currently. “possibly present” or intermittently 
present may be a more fair assessment of their existence on the 
project site.
• Many of the flatfish should be considered “possibly present” 
throughout the year, most with peaks in the summertime. 

See response to comment 43 above. The table has 
been revised to take these comments into account. 
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ODFW 
9/4/08 

46 PDEA 
5-107, 1st paragraph, 2nd sentence “immeasurably dwarfs” seems 
like there is not basis to make such an assessment. 

OPT removed the referenced words.  However, the 
basis for the statement is clear: the effects of a dump 
site measuring approximately 103 acres on to which 
an average of 163,407 cubic yards of dredged material 
is dumped annually over many years (Marine 
Taxonomic 2007, USACE 2007) represents a much 
more significant effect on the benthos than the 
project’s 16 anchors that have a combined footprint of 
0.15 acres. 

ODFW 
9/4/08 

47 PDEA 
5-170, Cetaceans. Recommend deleting “…over a 50-year license 
term,..” from the first sentence. The term of the license is irrelevant 
to the subgroup’s concern. 

This language was provided at the urging of the 
Aquatic Species Subgroup. 

ODFW 
9/4/08 

48 PDEA 

5-204 Commercial Fishing: Commercial beach trawlers should be 
represented here, possibly hook and line Yellowtail and Widow 
Rockfish fishermen as well. The project site also is grounds for the 
weathervane scallop fishery, which is currently not active. 

OPT will add this to the Affected Environment 
section.  Your comment is directed to the Env. Effects 
section - where OPT addresses loss of fishing because 
of the project on pp. 207 & 214. 

ODFW 
9/4/08 

49 
Cetacean Study 

Plan 
C6-7…. Add North Pacific Right Whale, Eubalaena japonica 

NMFS requested that OPT not include this species 
(pers. comm. B. Lohrman, 10/10/07). 

ODFW 
9/4/08 

50 
Cetacean Study 

Plan 
C8…. 4th paragraph… are there resident gray whales? (I thought 
there were) 

Comment noted and addressed. 

ODFW 
9/4/08 

51 
Cetacean Study 

Plan 
C8 5th paragraph… Gray whales feed mostly benthically, but have 
been documented to feed on kelp-dwelling crustaceans. 

Comment noted and addressed. 

ODFW 
9/4/08 

52 
Cetacean Study 

Plan 
C22… 2nd paragraph 1st sentence “unlikely to very unlikely”… 
does not seem like a measurable or useful line. 

This is the language used in the Celikkol BA and with 
which NMFS agreed in their consultation on that 
project.  OPT has added additional details to this 
discussion. 

ODFW 
9/4/08 

53 
Cetacean Study 

Plan 
C27… 2nd paragraph 1st sentence “Cape Foul Weather”… if 
Oregon’s, it is Cape Foulweather. 

Comment noted and addressed. 

ODFW 
9/4/08 

54 
Cetacean Study 

Plan 
C27 3rd paragraph 2nd sentence “Other than gray whales” sentence 
is awkward. 

Comment noted and addressed. 

ODFW 
9/4/08 

55 
EMF Study 

Plan 
C-36 2nd paragraph…. What about white sturgeon? 

As indicated, "The Aquatic Species Subgroup and 
other stakeholders have raised the issue of the 
potential effects of the EMF ... on marine life, with 
particular concern expressed regarding 
elasmobranches, adult and juvenile salmon, green 
sturgeon, Dungeness crab, and plankton." 

ODFW 
9/4/08 

56 
EMF Study 

Plan 

C-39 3rd paragraph… Strike Bat Ray, add Blue, 6 gill, 7 gill, and 
salmon sharks, Aleutian skate, pacific electric ray, and spotted 
ratfish. 

This differs from ODFW comment on p. 5-80.  OPT 
changed the text to make it consistent with 5-80 
comment.  Ratfish are not elasmobranchs and 
therefore not included here. 



 40

Comment 
Letter 
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ODFW 
9/4/08 

57 
EMF Study 

Plan 

C-40 1st paragraph… Table lists Scottish survey results, could you 
add in the anticipated range and common frequencies expected on 
this project on same table? 

There is no table on p. C-40.  As indicated in the 
PDEA and study plan, the frequency is rectified to 60 
Hz before exiting the PowerBuoy and being 
transmitted to shore via the subsea cable.  However, 
because of the shielding/Faraday cage, OPT expects 
no/or almost no electric field to be emitted from 
project components.  This information has been added 
as a note to the table at the end of the study plan. 

ODFW 
9/4/08 

58 
EMF Study 

Plan 
2nd paragraph…. Dungeness crab… not the largest edible crab in 
the Pacific NW 

Comment noted and addressed. 

ODFW 
9/4/08 

59 
EMF Study 

Plan 
2nd paragraph… 3rd sentence… Decopoda is an order not a family. Comment noted and addressed. 

ODFW 
9/4/08 

60 
EMF Study 

Plan 

2nd paragraph… last two sentences… first sentence presents “no 
evidence” assume this means no statistically significant results? 
Then last sentence mentions compelling results that appear less 
investigated/ analyzed (about crangon shrimp)… somewhere else in 
these documents it said something about prawns being “sometimes 
attracted” is this the same ref? 

The referenced text is as follows: "The Scottish 
Marine Renewables Strategic Environmental 
Assessment (Scottish Executive 2007) reported that 
there was no evidence that members of the subphylum 
Crustacea were sensitive to electric fields but that 
prawn had shown some attraction to the B fields of 
wind farm cable.  However, it should be noted that the 
document upon which this statement is based (ICES 
2003) found that only one species, common shrimp 
(Crangon crangon), was “sometimes attracted” to the 
cables."  The Scottish Executive conducted a 
literature review about information about EMF 
response of marine life.  OPT investigated the citation 
referenced in the Scottish Executive to provide further 
information on this topic - the different findings are 
referenced with appropriate citations.  Prawns are 
discussed earlier in this paragraph. 

ODFW 
9/4/08 

61 
EMF Study 

Plan 
C-42 last paragraph…. Last sentence “there will be little effect” --- 
seems unknown? 

As indicated in the sentence, shielding will eliminate 
or significantly reduce E field emissions. 

ODFW 
9/4/08 

62 
EMF Study 

Plan 

C-43 1st paragraph… 3rd sentence “This study concluded…no 
effect to avoidance” seems like its contradictory to previous 
statements. 

The study reported no effect, to avoidance in the 
immediate vicinity of the cable.  This is consistent 
with OPT's conclusion that there will be "little effect" 
and "does not appear to be significant". 

ODFW 
9/4/08 

63 
EMF Study 

Plan 
C-46 1st paragraph… 1st sentence “Given the low levels expected” 
repeated from sentence previous to last. 

Comment noted and addressed. 
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Comment 
Number 
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ODFW 
9/4/08 

64 
Pinniped Study 

Plan 

C-58 1st paragraph, last sentence. ODFW feels the attraction of 
mammals to the project area would be more dependent on presence 
of schooling fish rather than salmon 

While this is true, as expressed in the many subgroup 
meetings in which ODFW staff participated, the 
reason for concern about pinnipeds foraging at the 
project area, and thus a main reason for this study, 
was that they might feed on endangered salmon.  
Therefore, OPT believes the text is appropriate as 
written. 

ODFW 
9/4/08 

65 
Pinniped Study 

Plan 

ODFW Marine mammal program published a 2007 document 
(Journal of Marine Mammals?) that describes Oregon Harbor seals 
that would be a better source for much of this data. 

Orr et al. 2004 was substituted for the personal 
communication citation with the ODFW Marine 
Mammal Program for the sentence on the diet of 
harbor seals.  Otherwise, the information ODFW 
provided as a source of information to be used in 
development of the pinniped study plan (background 
information and cited as a personal communication 
with the ODFW Marine Mammal Program) was not 
the same as the 2 journal articles sent to OPT and 
referenced in this comment.   

ODFW 
9/4/08 

66 
Pinniped Study 

Plan 

C-61 locations within Cape Arago (e.g. shell island, simpson reef) 
should be attributed to Cape Arago as to properly attribute the 
importance of this are to marine mammals. 

Comment noted and addressed. 

ODFW 
9/4/08 

67 
Pinniped Study 

Plan 
2nd paragraph “South Jetty” should be defined as Columbia river 
South Jetty. 

Comment noted and addressed. 

ODFW 
9/4/08 

68 
Pinniped Study 

Plan 

2nd paragraph… 3rd sentence. “Therefore, only male sea lions are 
present in Oregon and only in the winter.”… not true, see comment 
for 5-52. 

Comment noted and addressed. 

ODFW 
9/4/08 

69 
Pinniped Study 

Plan 

C-62 reference (Ban and Tries, 2007) is misspelled, should be 
“Trites”, other references (e.g. 5-76) in document should also be 
fixed. 

Comment noted and addressed. 

ODFW 
9/4/08 

70 
Pinniped Study 

Plan 
C-68 ODFW feels that photography should be used to clearly 
identify animals in addition to observation. 

Often, observations will be made from too far away 
for determining species (e.g., from shore during 
operation and maintenance visits).  However, OPT 
added: “If feasible, observers will take photographs of 
any pinniped that is hauled out.” 

ODFW 
9/4/08 

71 
Fish and Invert. 

Study Plan 
C-74 1st paragraph… 1st sentence, include scallops or rework 
clams to bivalves 

Comment noted and addressed. 

ODFW 
9/4/08 

72 
Fish and Invert. 

Study Plan 

C-76 5.1, 2nd sentence “evaluate potential effects, if any,…” It 
seems obvious that the project will have some effect, perhaps if 
you’re trying to quantify those in a summary a better term would be 
“level of effect”, the “if any” part of that is in direct contrast to all 
known information and contrasts the evidence presented in the 
paper. 

"If any" is redundant, given the modifier "potential" 
referring to "effects."  The phrase "if any" has been 
removed. 
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Comment 
Number 
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ODFW 
9/4/08 

73 
Fish and Invert. 

Study Plan 
Also consider striking the word “potential” as “actual effects” are 
the goal to measure? 

Text was changed to say evaluate effects ("potential" 
removed). 

ODFW 
9/4/08 

74 
Fish and Invert. 

Study Plan 

C-77 Sec 5.3 Major Groups of Species or Specific Indicator Species 
 
We think several species/groups are missing from the list, including 
adult salmonids, rock-associating fishes other than rockfishes (e.g., 
lingcod, cabezon), and elasmobranches. 

To better define the suite of species of concern and 
possible indicator species and groups associated with 
the project and project area, the scientific literature 
was reviewed and input was gathered from the 
Aquatic Species Subgroup and state and federal 
agency scientists, from peer-reviewed journals and 
other recent research, and from local dredge spoil site 
monitoring reports.  The species and life stages of 
concern, their timing, and potential biological and 
ecological effects associated with the project were 
considered.  General agreement on the indicator 
species was reached at an Aquatic Species Subgroup 
meeting in Newport, Oregon, in January 2008 and 
with subsequent discussion with the agencies. 

ODFW 
9/4/08 

75 
Fish and Invert. 

Study Plan 

C-78-79 Sec 5.2.1 (p. C-78) Table 1, species present table. 
 
ODFW agrees with and echoes the comments by NMFS (dated 
4/11/2008) that this table does not appear to be inclusive enough, 
and the table should be updated to include the species groups that 
NMFS suggests 

OPT added relevant EFH species.  Otherwise, OPT 
believes the representative species in the table, as 
agreed to in Aquatic Species Subgroup meetings, are 
appropriate. 

ODFW 
9/4/08 

76 
Fish and Invert. 

Study Plan 
C-80 1st paragraph, last sentence “Generally, marking and tagging 
studies fail to offer the means…” ODFW disagrees. 

Marking and tagging studies (MTS) are proven 
approaches to studies designed to assess movement 
patterns, estimate population sizes, etc. The principle 
objective, by subgroup consensus, of this study plan is 
to assess project impact.  Mark-recapture studies in 
particular are problematic when applied to projects 
such as this one with a tightly prescribed impact area 
that is very small relative to the available habitat for 
species of interest and that has no boundaries for 
animal movement into or out of that impact site (i.e. 
the "population" is open).  Telemetry studies employ 
new and highly effective technologies, but demand 
carefully articulated research objectives, integrating 
the technological limitations and, even more 
important, the full range of an animal's behavior. 

ODFW 
9/4/08 

77 
Fish and Invert. 

Study Plan 

C-81 Predation: Gut content analysis- suggest you add a comma 
between “Four sampling efforts” and “each year”… it makes it a 
little unclear as to how many will actually occur. 

Comment noted and addressed. 
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Comment 
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ODFW 
9/4/08 

78 
Fish and Invert. 

Study Plan 

C-85 There is no reference for the statement in the sturgeon section 
(page C-85): “In particular, several studies employ acoustic tags, 
although only a few adult and juvenile sturgeon are currently 
tagged.” This information is outdated and inaccurate. Polly Rankin 
(ODFW) has detected at least 75 individual green sturgeon in a 
hydrophone array at Siletz Reef during 2007. OPT needs to update 
the DEA and make an effort to determine approximately how many 
sturgeon (especially green sturgeon) are acoustically tagged on the 
west coast. There are relatively few researchers doing these studies 
and it should not be difficult to determine the approximate total 
number of fish tagged. 

Comment noted and addressed.  Note: ca. 350 tagged 
green sturgeon (S. Lindley, pers. comm., 9/17/08). 

ODFW 
9/4/08 

79 
Appendix E,  

Issue 
Assessments 

Appendix E-68, Project Effects (3rd paragraph). ODFW 
participated in the stakeholder calls and stated that OPT should 
follow the avian and raptor protection guidelines, and subsequently 
provide several of the guidance documents. 

No longer applicable - the entire transmission line 
will now be underground. 

ODFW 
9/4/08 

(studies 
comment 

letter) 

A 
EMF Study 

Plan 

ODFW agrees with OPT’s methodology for determining the 
physical characteristics of EMF created by the PowerBuoys, 
however recommends investigating the acquisition of metrics at the 
1 meter scale in addition to the 100 and 1,000 meter metrics 
proposed. 
 
Rationale: With a focus on extremely local effects within these 
studies, if aggregation is to occur, particularly with invertebrates, a 
smaller scale would likely be more appropriate. Additionally, the 
smaller scale would be the most comparable to laboratory results. 

In the study plan OPT states "The E- and B-fields 
calculated during the Requirements Analysis and 
Literature Review phases of the EMF Study will be 
the basis for the stand-off distance to the control site.  
Given the low levels expected, a distance of 100 
meters to 1,000 meters is a reasonable distance."  
 
The referenced text discusses the minimum distance 
from the project that a control site would have to be 
located, not the distance from project components at 
which measurements of project EMF would be taken.  
Measurements will be taken right next to the project 
components. 

ODFW 
9/4/08 

(studies 
comment 

letter) 

B 
EMF Study 

Plan 

ODFW suggests it may be worthwhile and cost effective to 
investigate adding remote sensors to monitor EMF emissions. 
 
Rationale: Gaining data on maximum emissions seems dependent 
on being at the project location during peak wave activity, at which 
time it would be the most difficult to have a monitoring device 
deployed from a boat. 

As mentioned on p. C-46 under Phase 2 Sampling, 
"To measure the EMF strength associated with the 
cable connecting the subsea pod to the shore, OPT 
will utilize either a permanently-installed sensor 
system or an ROV-mounted cable tracking system."  
OPT revised text to say that remote (installed) sensors 
will be used. 

ODFW 
9/4/08 

(studies 
comment 

letter) 

C 
EMF Study 

Plan 

ODFW recommends the study plan should make clear which, if 
any, species will be evaluated for reactions to the range of EMF 
levels found in part 1 of the study. 

In the study plan OPT states "Below are summaries of 
the responses to EMF by species of particular concern 
in this study:  elasmobranches, adult and juvenile 
salmon, green sturgeon, Dungeness crab, and 
plankton."  These species of concern were developed 
in consultation with, and consensus of, the subgroup, 
including ODFW. 
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Number 
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ODFW 
9/4/08 

(studies 
comment 

letter) 

D 
EMF Study 

Plan 

ODFW recommends that the following species be evaluated, based 
on the agencies level of concern, their commercial importance, and 
their likelihood to occur prior to or after the installation of the 
PowerBuoys. Changes to this list of species should be based on 
findings of other studies. 
 
o Green Sturgeon 
o Chinook salmon (juvenile and adult) 
o Coho salmon (juvenile and adult) 
o Dungeness crab 
o Petrale, English, and Sand sole 
o Starry Flounder 
o Pacific and Speckled sand dab 
o Spotted ratfish 
o Big skate 
o Coonstripe shrimp     
 
Rationale:  
Given the variety of responses noted on Attachment 1 (Thresholds 
of Electro-sensitive species) and the inconclusive results (disagree 
that results are inconclusive) presented from the previous studies 
mentioned in the draft license application, ODFW feels it most 
prudent to evaluate aforementioned key species which will be 
exposed to the range of EMF generated by the PowerBuoys. 
 
ODFW feels as though the hypothesis will not be conclusively 
tested by the methods suggested (review research results on species 
of interest and taxonomically related species) without laboratory 
analysis of the exact species affected. Again, these methods may be 
insinuated in the study plans, however ODFW would like to see it 
outlined clearly. 

Shielding of the project components will result in 
almost no E field (“Because of this Faraday cage 
shielding, the PowerBuoys and subsea pod should not 
emit significant E field radiation.  In addition, 
metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea 
pod and from the subsea pod to shore will be used to 
significantly reduce or eliminate E fields from being 
emitted into the surrounding aquatic environment").  
And OPT does not believe the B field will result in 
effects ("OPT has found no evidence to indicate that 
magnetic fields negatively affect marine life (Centre 
for Marine and Coastal Studies 2005; Scott Wilson 
Ltd. and Downie 2003; Sound & Sea 2002; USACE 
2004; Scottish Executive 2007; World Health 
Organization 2005)”).  The study plan as proposed is 
appropriate - measures EMF and reviews existing data 
for surrogate species to determine effect to area 
species of concern.  The proposed laboratory studies 
may likely not provide applicable results (artificial 
setting) and prohibitive expense is not commensurate 
with the expected lack of adverse effect. 
 

ODFW 
9/4/08 

(studies 
comment 

letter) 

E 
EMF Study 

Plan 

ODFW believes this plan could benefit from incorporating an 
imaging sonar study to assess behavior of fish in the vicinity of the 
subsea pod or wave buoys. There should be a field study to test that 
organisms are not attracted / repulsed by EMF-emitting structures. 
 
o Rationale: This element of study could provide necessary in situ 
data to adequately evaluate the effect of EMF emitted and could 
easily be incorporated into other visual and tagging studies 
proposed. 

The proposed study plan calls for evaluating EMF 
emitted by project components under a number of sea 
states, comparing the documented EMF levels to 
known threshold levels for species of concern (likely 
using surrogate species).  OPT believes that the 
proposed plan, drafted with input from subgroup, is 
appropriate.  ODFW staff indicated no major 
concerns with the EMF study approach (e.g., in the 
March 21, 2008 meeting and in a summary of issues 
of concern [pers. comm. May 2, 2008]). 
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Number 
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ODWF 
9/15/08 

1 PDEA 
ODFW comments referenced on 9/17/07 are likely in error, as no 
one at the marine mammal program remembers conversing with 
DTA on those dates, or about the subjects referenced 

Comment noted and addressed – the personal 
communication was with Cristen Don, ODFW, not 
the ODFW Marine Mammal Program. 

ODWF 
9/15/08 

2 PDEA 
Many of the pinniped data presented is from grey literature, ODFW 
recommends the use of published documents  such as the attached 
ones, to be used as available.  

ODFW provided this as a source of information to be 
used in development of the pinniped study plan 
(background information and cited as a personal 
communication with the ODFW Marine Mammal 
Program).  The new sources referenced in this 
comment do not contain the same information as what 
ODFW originally provided for OPT's use and 
reference.  

ODWF 
9/15/08  

3 PDEA 

Pg 5-75, Our Analysis, paragraph 2, sentence 2 “Pinnipeds at these 
locations do not pose a problem…” change this sentence to: “Sea 
lions can easily cover 100 miles per day while foraging. The project 
is within the foraging range of several known haul-out sites as well 
as the migratory path of sea lions transiting the area, which could 
potentially create a problem.” 

Comment noted and addressed. 

USFWS 
9/8/08  

1 PDEA Include adaptive management plan for subsequent review Comment noted and addressed. 

USFWS 
9/8/08  2 PDEA 

Page 3-21: last bullet on page: please refer to seabirds more 
broadly as “offshore birds” or “offshore avians”. I did a word 
search throughout the PDEA and appendices and found dozens of 
instances where “seabirds” might more correctly be termed 
“offshore birds”. However, many times the term “seabird” is used 
correctly, so a universal replace is not appropriate. Please check 
throughout the PDEA and DLA and modify use of seabirds to more 
inclusive definition of “offshore birds”, as appropriate. 

Comment noted and addressed. 

USFWS 
9/8/08  3 PDEA 

Page 4-15: USFS Special Use Permit. Unless the determination of 
effects to ESA-listed species for the U.S. Forest Service’s ROW 
permit is “no effect”, I assume USFS will need a section 7 ESA 
consultation for their Right of Way permit. Has this ESA issue been 
considered, and if so, what is the strategy for ESA compliance for 
this ROW permit? 

From discussions with the USFS, OPT anticipates no 
effect because the entire terrestrial transmission line 
will be run below ground within an existing effluent 
pipe. 

USFWS 
9/8/08  4 

Offshore Avians 
Study Plan 

Appendix C-102 to 122: Impacts to Offshore Avians: This is an 
older version of study plan that FWS has already commented on via 
written and conference call comments. I look forward to reviewing 
the updated draft Impacts to Offshore Avians study plan ASAP. 

The revised study plan was forwarded to the USFWS, 
and comments were subsequently provided to OPT 
(see response to USFWS letter, dated September 19, 
2008 below). 
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USFWS 
9/8/08  5 PDEA 

Page 5-88:  Lighting (second paragraph) seems to have some 
conflicting lighting guidance, and OPT's proposed lighting solution 
may lead to increased adverse effects to offshore birds:   
"The Crab and Fish Subcommittee recommended that each 
PowerBuoy should be equipped with a navigation light and that the 
lights should be set to flash synchronously at a flash rate of 1 Hz or 
alternatively that they should flash incrementally in a clockwise 
fashion.  It was suggested that OPT start with the synchronous 
flash to determine the effectiveness and that if fishermen did not 
like the scheme, than an incremental clockwise flash pattern would 
be evaluated." Given the Crab and Fish Subcommittee’s acceptance 
of synchronous light flashes, and USFWS' previous indication that 
synchronous flashing lights would be optimal, why do you propose 
sequential flash pattern?  Please modify the proposal to 
synchronized light flashes, unless later requested otherwise by Crab 
and Fish Committee members.  If Offshore Avian studies have been 
conducted if/when a future request for synchronous lighting is 
received, new data from offshore avian studies, as well as existing 
data provided by USFWS, should be considered and 
risks/benefits/costs weighed via discussion by the Adaptive 
Management process.  Any lights should be shielded, to direct light 
only towards approaching watercraft, not directly upwards. 

This text was modified in consultation with USFWS 
and USCG. 

USFWS 
9/8/08  6 PDEA 

Page 5-124, Table 5.C.5-1 indicates Kevin Maurice as an ODFW 
source of information. Kevin works for USFWS. Please modify the 
text accordingly. 

Comment noted and addressed. 

USFWS 
9/8/08  7 

App. I, Emerg. 
Response/ 

Salvage Plan 

Appendix I:  EMERGENCY RESPONSE/SALVAGE PLAN:   
Page 11, third paragraph: please modify text with new language 
provided: “Prior to any vehicles being deployed to the PowerBuoy, 
the Response Coordinator will consult with access descriptions, 
road maps, maps of snowy plover habitat and (if nesting period) 
specific nest site maps (see Appendix A) to identify the access 
pathway that minimizes contact with snowy plover and habitat and 
other ecologically-sensitive regions. The Response Coordinator will 
confirm the proposed route with the USFS and Oregon Parks and 
Recreation Department, and if they not available or time is 
available, with the USFWS Newport Field Office?.”   

 Comment noted and addressed. 

USFWS 
9/8/08  8 

App. I, Emerg. 
Response/ 

Salvage Plan 

Appendix I:   Last Paragraph, Page 11.  If the PowerBuoy is 
dismantled and removed via truck, the above concerns about snowy 
plover habitat and nest sites should be incorporated. 

 Comment noted and addressed. 
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USFWS 
9/8/08  

9 
App. I, Emerg. 

Response/ 
Salvage Plan 

In summary, in an emergency situation, the vehicle access to 
grounded buoy is a critical response need. Is there some way to 
provide a better snowy plover sensitivity in this emergency 
response, that would prioritize vehicle access routes based on 
snowy plover nesting sites and timing of nesting as it pertains to 
vehicles running a nest site or young brood over? Most of the year 
the snowy plover concern could be generally addressed as the 
current text reads (call an expert before you mobilize to determine 
best route to avoid habitat impacts). But, during the limited nesting 
periods where young birds or eggs are present, the emergency 
response should have an additional layer of caution, to avoid nest 
sites at all costs. 

For access routes to a grounded PowerBuoy, OPT 
changed the text to say that the Response Coordinator 
will consult with USFS and OPRD on snowy plover 
habitat with particular emphasis on avoiding nesting 
sites.  

USFWS 
9/19/08 

1 
Offshore Avians 

Study Plan 

Congratulations and thank you for your efforts. This version 
addresses FWS' remaining concerns (with a couple minor 
exceptions, discussed in email below or as "sticky notes" attached 
to study plan). I hope these minor edits can be incorporated, and the 
study plan finalized. Again - thank you for your efforts to define the 
study plan, its phases and sequence, and its adaptive management-
type processes. 

Comment noted. 
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USFWS 
9/19/08 

2 
Offshore Avians 

Study Plan 

Minor comment: 
In FWS' comments on the DLA, we made the following statements 
associated with project lighting. We note that the DLA indicated 
Crab and Fish subcommittee's initial flexibility in lighting via 
synchronized light flashes, which conflict with the draft Offshore 
Avian study plan narrative (Section 3.0, forth paragraph, on page 
C-110). Below is FWS comment on the DLA re: project lighting - 
these comments are consistent with concerns we have for the 
offshore bird study plan: 
 
Page 5-88: Lighting (second paragraph) seems to have some 
conflicting lighting guidance, and OPT’s proposed lighting solution 
may lead to increased adverse effects to offshore birds: 
  
“The Crab and Fish Subcommittee recommended that each 
PowerBuoy should be equipped with a navigation light and that the 
lights should be set to flash synchronously at a flash rate of 1 Hz or 
alternatively that they should flash incrementally in a clockwise 
fashion. It was suggested that OPT start with the synchronous flash 
to determine the effectiveness and that if fishermen did not like the 
scheme, then an incremental clockwise flash pattern would be 
evaluated.” 
 
Given the Crab and Fish Subcommittee’s acceptance of 
synchronous light flashes, and USFWS’ previous indication that 
synchronous flashing lights would be optimal, why do you propose 
sequential flash pattern? Please modify the proposal to 
synchronized light flashes, unless later requested otherwise by Crab 
and Fish Committee members. If Offshore Avian studies have been 
conducted if/when a future request for synchronous lighting is 
received, new data from offshore avian studies, as well as existing 
data provided by USFWS, should be considered and 
risks/benefits/costs weighed via discussion by the Adaptive 
Management process. 
 
Any lights should be shielded, to direct light only towards 
approaching watercraft, not directly upwards. 

Comment noted and addressed. 
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USFWS 
9/19/08 

3 
Offshore Avians 

Study Plan 

C-110. Note - your offshore avian document conflicts with 
narrative in the DLA, that FWS provided comment on in early 
September. here are some additional lighting requests from FWS - 
at very least the study plan should reflect that the 4 seconds is 
maximum duration off. Other beneficial lighting recommendations: 
minimal duration on, strobed, synchronized flash for all lighted 
buoys,  minimum number lighted while still providing navigation 
safety, light on lowest possible brightness, downward deflection so 
light will not go directly up. 

Comment noted and addressed. 

USFWS 
9/19/08 

4 
Offshore Avians 

Study Plan 

C-113, last sentence on page.   
 
and/or alternative mitigation measures 

Comment noted and addressed. 

USFWS 
9/19/08 

5 
Offshore Avians 

Study Plan 

C-114.  “If the maximal estimated fatality rate is deemed to be 
sufficiently high (by the Aquatics Implementation Committee), we 
will initiate a behavioral-avoidance/fatality study to determine 
collision and/or avoidance rates of birds during initial deployment 
of the PowerBuoys (Figure 4, green Option 1b), in order to assess 
more precise estimates of risk. The observed avoidance rates would 
then be applied to the models to derive precise fatality estimates for 
all species. If warranted, additional fatality studies will be 
undertaken to confirm predictions of low rates of 
collisions/fatalities following 
deployment (Figure 4, green Option 2b).” 
(by aquatics implementation committee?) 

Yes.  Comment noted and addressed. 

USFWS 
9/19/08 

6 
Offshore Avians 

Study Plan 

C-120, Section 5.5. 
rewrite suggestion, for initial portion of first sentence: Results of 
various studies described in 5.3 and 5.4, above, will be reviewed by 
the AIC... 

Comment noted and addressed. 

OPRD 
08/29/08a 

1 PDEA p. I-6. Implement ER and Salvage Plan Comment noted and addressed. 

OPRD 
08/29/08a 

2 PDEA p. I-6. Looking for details on Visual Assessment Review See Section 5.C.7 Aesthetic Resources. 

OPRD 
08/29/08a 

3 PDEA p. I-6, and elsewhere - how about Siletz Indians 
The Siletz were contacted during the Oregon 
Solutions process and did not express an interest in 
the project.   

OPRD 
08/29/08a 

4 PDEA 
p. I-7. Who would be involved in the interp/edu plan? Where would 
the displays be placed? 

As indicated in the PDEA, in Section 5.C.8, 
Socioeconomics Resources, under Recreation and 
Tourism, OPT proposes to develop an Interpretive 
and Education Plan, which will include the design and 
installation of an interpretive display on shore near 
the Sparrow Park Road terminus.  OPT has added that 
this will be done in consultation with OPRD. 
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Number 
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OPRD 
08/29/08a 

5 PDEA 
p. I-7. Lots of use of the word "minor". It should probably say, 
minor or unknown effects. We don't know that it will be entirely 
localized and short-term. 

The use of minor on this page summarizing potential 
effects of the project is appropriate; OPT believes that 
the analysis in the PDEA/APEA supports the finding 
that effects of the 10-PowerBuoy project are expected 
to be minor.  OPT removed “highly” from the 
summary statement that the project “…would result in 
minor, highly-localized effects to benthic habitat and 
biota”. 

OPRD 
08/29/08a 

6 PDEA 
p I-7. "OPT’s proposed action includes adequate environmental 
protection measures and post-license studying and monitoring, 
which along with adaptive management" 

OPT believes that this change would result in 
redundancy given the following 2 comments from 
OPRD, for which OPT addressed as requested. 

OPRD 
08/29/08a 

7 PDEA 
p. I-7. s, which along with adaptive management, strives to 
minimize… 

Comment noted and addressed. 

OPRD 
08/29/08a 

8 PDEA p. I-8. "using adaptive management" Comment noted and addressed. 

OPRD 
08/29/08a 

9 PDEA p. I-8. whose analysis? OPT proposes? WHO is the "WE"??? 
FERC EAs are typically written in the 1st person, and 
the author of the PDEA/APEA is OPT.  OPT removed 
“we” in this instance. 

OPRD 
08/29/08a 

10 PDEA 
p. 3-2. just for the single buoys. Should clarify this in this section. 
Never tested as an array. 

Comment noted and addressed. 

OPRD 
08/29/08a 

11 PDEA p. 3-2. "OPT, Inc. has deployed a single PowerBuoy" Comment noted and addressed. 

OPRD 
08/29/08a 

12 PDEA p. 3-2. for the single buoy? 

OPT clarified this sentence by adding the following 
test in italics: "The project included a rigorous 
environmental assessment (EA), which resulted in a 
Finding of No Significant Impact (FONSI) for the 
deployment of up to six WEC buoys." 

OPRD 
08/29/08a 

13 PDEA 
p. 3-10. should cite something as to what numbers used for the 100 
year storm. Have pointed out in the past that this has been modified 
in the recent past for the PNW 

Comment noted and addressed. 

OPRD 
08/29/08a 

14 PDEA 
p. 3-13. Also require a permit from OPRD for use of the effluent 
pipe, an ocean shore alteration permit. 

Comment noted and addressed. 

OPRD 
08/29/08a 

15 PDEA 
p. 3-21. Again, should say implement not develop...we won't sign 
without an appropriate Emergency Response/Salvage plan… 

Comment noted and addressed. 

OPRD 
08/29/08a 

16 PDEA p. 4-3. We are in the AS and Rec/Safety subgroups Comment noted and addressed. 

OPRD 
08/29/08a 

17 PDEA p. 4-3. Oregon Parks and Recreation Department Comment noted and addressed. 

OPRD 
08/29/08a 

18 PDEA 
p. 4-6. didn't we say that they would be documented if they are 
observed as part of the other studies??? 

Comment noted and addressed. 
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OPRD 
08/29/08a 

19 PDEA 

p. 4-6. (With regard to Navigational Safety/Notification to 
Mariners, under the column “Proposed Studies”) This has 
something to do with the Emergency Response and Salvage plan 
from our perspective. Beach safety.... Maybe not for this table? 

There are no associated studies for Navigational 
Safety/Notification to Mariners. 

OPRD 
08/29/08a 

20 PDEA 

p. 4-10. Very unlikely that Rough popcorn flower would be in the 
project area. It is not a coastal species according to our botanist. It 
is found near Roseburg. Yes, it may be in Douglas Co. but...not on 
the coast. 
 
Also, does not mention the pink sand verbena which is much more 
likely to be found in the project area. It is a federal species of 
concern and is State listed-endangered I believe. 

Agree.  Kincaid's lupine is predominantly found in 
native upland prairies dominated by red fescue and 
Idaho fescue and rough popcornflower grows in open, 
seasonal wetlands at elevations ranging from 100 to 
900 feet.  Neither of these habitats occur in the project 
area.  Therefore, OPT removed these plants from the 
APEA (the revised PDEA).   
 
OPT listed pink sand verbena in Table 5.C.4-3, which 
contains state special status plants known from the 
coastal range ecoregion of Douglas County 

OPRD 
08/29/08a 

21 PDEA p. 4-13. Again, doesn't mention the Siletz. Were they consulted? 
Yes, the Siletz were contacted during the Oregon 
Solutions process and did not express an interest in 
the project.   

OPRD 
08/29/08a 

22 PDEA 
p. 5-1. It is believed that the marine... (since you haven't conducted 
the full visual assessment yet). 

Comment noted and addressed (specified only 
distance from shore). 

OPRD 
08/29/08a 

23 PDEA 
p. 5-3. the shoreline has the possibility of having cumulative effects 
from sediment transport etc. 

Comment noted and addressed. 

OPRD 
08/29/08a 

24 PDEA p. 5-4. Make sure this is updated in the final… OPT checked - this is accurate as written. 

OPRD 
08/29/08a 

25 PDEA p. 5-5. change depending on agreed upon term… 
Given consultation with stakeholders, OPT changed 
the proposed license term from 50 years to 35 years. 

OPRD 
08/29/08a 

26 PDEA p. 5-8. subsea transmission cable corridor, Comment noted and addressed. 

OPRD 
08/29/08a 

27 PDEA 

p. 5-14. It is relatively close to shore depending on what you mean 
by relative. Just say...it is possible that these variations may persist 
shoreward....and be a driver of nearshore currents, potentially 
resulting in changes. Although significant effects are not 
anticipated, many factors are unknown, therefore, to address 
stakeholder concerns,..... 

Comment noted and addressed. 
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OPRD 
08/29/08a 

28 PDEA 

p. 5-15. Don't agree that the HI site is comparable to the OPT site at 
Reedsport. HI is completely different system and the buoys weren't 
even the same (smaller). You could say that, although the number, 
size and oceanographic system are different, OPT expects that the 
Reedsport project would be similar enough that there would be 
negligible effects on ocean currents. However, the systems are 
different enough to warrant study and adaptive management to 
verify this hypothesis. 

OPT changed the text to say (new text shown in 
italics): "While the Hawaii site differs physically from 
the Reedsport site, OPT believes these findings 
suggest that a project the size of the proposed 
Reedsport Project would only have a negligible effect 
on ocean currents, wave attenuation, and related 
erosion and/or accretion patterns in the Coos littoral 
cell."  The latter change was what NMFS requested.  
The last sentence of this comment is appropriately 
addressed in many parts of the PDEA and is not 
required here. 

OPRD 
08/29/08a 

29 PDEA 
p. 5-14,15. Don't know the effect of 12-15% reduction (if these turn 
out to be accurate numbers). 

The analysis is appropriately presented as is. 

OPRD 
08/29/08a 

30 PDEA 

p. 5-15. I'm not sure that this is entirely true. It doesn't explain all 
the caveats of the limited study vs. the "full" study originally 
proposed. You may not even know whether the project affects the 
WCT in the area, because of confounding factors. Figure out a way 
to bring uncertainty into this sentence. 

Comment noted and addressed. 

OPRD 
08/29/08a 

31 PDEA 
p. 5-23. This was based on use of a different hydro fluid. Is this 
being addressed somehow? 

Comment noted and addressed. 

OPRD 
08/29/08a 

32 PDEA 
p. 5-24. What is the "response protocol"? If it is in the emergency 
response plan, should mention that. Otherwise, maybe you mean 
the SPCC (below). Say that here. 

Comment noted and addressed. 

OPRD 
08/29/08a 

33 PDEA 

p. 5-25. This does not say, specifically, that the contractors used for 
this project will, like the other projects, be required to have spill 
response plans and their own insurance. It should say that 
explicitly. 

Comment noted and addressed. 

OPRD 
08/29/08a 

34 PDEA p. 5-27. Seems like they would be moving quite a bit?? 

OPT clarified the referenced sentence as follows (new 
text shown in italics): “Structures experiencing little 
movement or change in depth, as would be the case 
with the PowerBuoys (in comparison to moving 
ships), show the lowest release rates (Valkirs et al. 
2003).”   

OPRD 
08/29/08a 

35 PDEA 

p. 5-34. Seems like an odd citation for algae... I'm not sure why it is 
relevant that Oregon has fewer taxa. Also, Gayle says that this 
could be because study has been more limited in Oregon with very 
few studies of non-intertidal alga. These species are mostly 
intertidal and how is it applicable to an area that is sandy and 
therefore wouldn't  expect to have algae anyways. 

OPT change the reference to correctly cite Hansen 
(2003). OPT left the other referenced information 
because it is based on assessment of Oregon waters. 

OPRD 
08/29/08a 

36 PDEA p. 5-34. Wasn't this Cristen? She is not the MM program? Yes.  Comment noted and addressed. 
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OPRD 
08/29/08a 

37 PDEA p. 5-47. Change to include new info about the tagged Sturgeon. Comment noted and addressed. 

OPRD 
08/29/08a 

38 PDEA 
p. 5-47. The Oregon Coast provides habitat for 15 shark species, 
only a fraction of the world’s population of 450 total species 
(Wharton 2007).   

Comment noted and addressed. 

OPRD 
08/29/08a 

39 PDEA 
p. 5-48. Sharks, skates, and rays pose are of limited recreational 
and commercial value 

Comment noted and addressed. 

OPRD 
08/29/08a 

40 PDEA 
p. 5-48. "However, they are, nonetheess, important components of 
the marine ecosystem". 

OPT believes that the text is correct as written. 

OPRD 
08/29/08a 

41 PDEA 

p. 5-64. Should you include plant species that would be in the 
coastal area as well. For example, the pink sand verbena is state 
listed. No reason to only include aquatic species, unless STATE 
listed plants are somewhere else (saw federal above but not state).... 

The referenced table is only for aquatic species.  State 
listed plants are in Table 5.C.4-3. 

OPRD 
08/29/08a 

42 PDEA p. 5-65. Potential changes to the sediment transport… 
Sediment transport is dealt with in the Geology and 
Soils section (Section 5.C.1). 

OPRD 
08/29/08a 

43 PDEA 

p. 5-67. Not sure that just because gear doesn't get caught in the 
beginning that it couldn't get caught later on and only checking it 
once a year will increase risk of entanglement from MMs. It is 
possible, as the structure "grows" from biological accumulation 
(biofouling etc)., there would be an increased risk of things like 
wayward nets to become entangled... 

OPT states that for year 3+ will be determined with 
Aquatics Implementation Group.   

OPRD 
08/29/08a 

44 PDEA 
p. 5-67. Are any of these studies that have anything to do with 
response of whales to structures in the water? Migration without 
structure has little to do with the concerns… 

OPT clarifies that this refers to the Phase I component 
of the study. 

OPRD 
08/29/08a 

45 PDEA 
p. 5-68. different whales with different behaviors. Also, they are 
not as prevalent as grey whales (many, many fewer whales)… 

True, but this is the information provided by the 
reference and it is relevant.  OPT has provided further 
information on this topic, the similarly-moored New 
Hampshire offshore marine aquaculture facility and 
associated analysis of effects on whales. 

OPRD 
08/29/08a 

46 PDEA p. 5-69., although it is possible that some go undocumented. 

OPT believes that if whales were swimming into 
moored (not moving objects), this would be 
documented.  This is known to be uncommon.  OPT 
believes the text is appropriately presented as written. 

OPRD 
08/29/08a 

47 PDEA 
p. 5-75. (seals are unlikely to do so, especially if the tops of the 
PowerBuoys are several feet or more above sea level).   

As indicated in this paragraph, the ODFW Marine 
Mammal Research Program stated that seals are 
unlikely to haul out on surfaces that are several feet or 
more above sea level - the top of the PowerBuoy will 
be 1.5 top 2.0 feet above the water level.  OPT 
believes the text is appropriately presented as written. 

OPRD 
08/29/08a 

48 PDEA 
p. 5-83. not a known fact. Presented as such here. Many have 
indicated not comfortable with that. Say something like..."will 
likely serve as Faraday cages..." 

Citations for this information are provided.  This is 
fact (physics), proven in many applications, and not 
theory. 
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OPRD 
08/29/08a 

49 PDEA p. 5-83. It is believed that the enclosure… 
OPT believes the text is appropriately presented as 
written. 

OPRD 
08/29/08a 

50 PDEA 
p. 5-84. Because of the Assuming Faraday cage shielding, the 
PowerBuoys and subsea pod will not emit significant E field 
radiation.   

OPT believes the text is appropriately presented as 
written. 

OPRD 
08/29/08a 

51 PDEA 

p. 5-85. The use of shielding on the subsea cables is expected to 
substantially reduce or eliminate E field emissions from the subsea 
cable, so that there will be likely little effect of project-produced E 
fields on the behavior of marine organisms.   

OPT changed the text to say that it is expected. 

OPRD 
08/29/08a 

52 PDEA 
p. 5-85. WE don't have numbers for this yet but you are basically 
saying that....Need to add something about uncertainty, which is 
why we are doing the study to see what the numbers are. 

As indicated in the previous sentence, the operational 
frequency will be 60 Hz (this is known). 

OPRD 
08/29/08a 

53 PDEA 

p. 5-85. doesn't mean it isn't happening just because there aren't 
reports. Have there been studies? Otherwise, just means that there 
is no information...not that they aren't there. It's like the tree falling 
in the woods thing... 

OPT believes the referenced sentence was justified, 
but removed it given OPRD’s comment. 

OPRD 
08/29/08a 

54 PDEA 
p. 5-87. Need to add the language we discussed about these being 
not the same species, but "proxy" species since we don't have 
information for most of the west coast species of concern… 

Comment noted and addressed. 

OPRD 
08/29/08a 

55 PDEA p. 5-161. not likely to be found on the coast… 

Agree.  Kincaid's lupine is predominantly found in 
native upland prairies dominated by red fescue and 
Idaho fescue and rough popcornflower grows in open, 
seasonal wetlands at elevations ranging from 100 to 
900 feet.  Neither of these habitats occur in the project 
area.  Therefore, OPT removed these plants from the 
APEA.   

OPRD 
08/29/08a 

56 PDEA 
p. 5-178. Need update sturgeon info per NMFS and ODFW 
comments at meetings. 

Comment noted and addressed. 

OPRD 
08/29/08a 

57 PDEA 
p. 5-181. Should note the ocean shore recreation area (beaches). 
Protected by stat law...public access/recreation/resource mngmt. 

Moved referenced text to the Inland Recreation 
section where beach management is discussed. 

OPRD 
08/29/08a 

58 PDEA 
p. 5-183. clarify that this is for that section only. Along Oregon's 
Ocean Shore Recreation Area visitors were surveyed. The primary 
recreation activities...(n=520 visitors), which includes the beaches... 

Comment noted and addressed. 

OPRD 
08/29/08a 

59 PDEA p. 5-185. Can provide day use and camping data for these parks Comment noted and addressed. 

OPRD 
08/29/08a 

60 PDEA p. 5-192. Parks and Recreation Department (or OPRD) Comment noted and addressed. 

OPRD 
08/29/08a 

61 PDEA 
p. 5-192. Could this be used in other areas like in the background 
information about whales? 

Comment noted and addressed. 

OPRD 
08/29/08a 

62 PDEA 
p. 5-194. The ocean shore is one of the most popular camping 
destinations in Oregon and OPRD  

Comment noted and addressed. 
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OPRD 
08/29/08a 

63 PDEA 
p. 5-195. The current SCORP does have information about beach 
visitation in several of the studies. 

OPT reviewed the current SCORP again, and the 
beach data are not comparable to the more detailed 
information provided in the previous SCORP. 

OPRD 
08/29/08a 

64 PDEA 
p. 5-215. with X visitors per year to coastal parks (can give that 
data). 

Comment noted and addressed. 

OPRD 
08/29/08a 

65 PDEA 
p. 5-219. what are the next steps for the visual assessment? Should 
include some language about the rec group meeting to discuss and 
adaptive management as necessary. 

Comment noted and addressed. 

OPRD 
08/29/08a 

66 PDEA 
p. 5-219. Also from the dunes referenced by Robin at the last 
meeting. 

Comment noted and addressed. 

OPRD 
08/29/08a 

67 PDEA 
p. 5-221. the proposed project will be visually unobtrusive most of 
the time. 

Given OPT’s analysis presented above the text for 
which this comment is provided, OPT asserts that the 
PDEA’s conclusion that the project will be visually 
unobtrusive is accurate and that the text is 
appropriately as written. 

OPRD 
08/29/08a 

68 PDEA 

p. 5-222. OPT concludes that the project will not negatively effect 
the aesthetic values of this area, and that the proposal to conduct the 
Visual Assessment Review following deployment of the single 
PowerBuoy will allow stakeholders to confirm the validity of this 
conclusion and adaptively manage as necessary. 

Comment noted and addressed. 

OPRD 
08/29/08a 

69 PDEA 

p. 5-222. From the analysis presented above, there are no known 
negative impacts from this project.  OPT will conduct a Visual 
Assessment Review, involving viewing the project from the beach, 
elevated dunes near the project area, 

Comment noted and addressed. 

OPRD 
08/29/08a 

70 PDEA 
p. 5-231. Interp Plan should include members of the rec group and 
others appropriate parties... 

Comment noted and addressed. 

OPRD 
08/29/08a 

71 PDEA p. 5-233. Siletz? 
The Siletz were contacted during the Oregon 
Solutions process and did not express an interest in 
the project.   

OPRD 
08/29/08a 

72 PDEA 

p. 5-238. not really allowed (?) to review the database. SHPO 
usually reviews and lets know if there is a site near/in a project 
area??? Fix this sentence to indicate that SHPO is reviewing and 
providing info to OPT... 

Comment noted and addressed. 

OPRD 
08/29/08a 

73 PDEA 

p. 9-5. If no changes to access. Is there language somewhere that 
says there will be no changes that would limit public access (except 
for in the case of an emergency). Should be
somewhere...Insert… 

This information was on p. 5-199. 

OPRD 
08/29/08a 

74 PDEA 
p. 9-8. Need to insert in this paragraph some mention of uncertainty 
and lack of information...therefore, adaptive management. 

Comment noted and addressed. 

OPRD 
08/29/08a 

75 PDEA p. 12-1. Need to fix this for Jeff, Dennis G and Calum Stevenson. Comment noted and addressed. 
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OPRD 
08/29/08a 

76 PDEA 
p. 12-1. Honeyman State Park, 84505 Highway 101 S Florence, OR 
97439 

Comment noted and addressed. 

OPRD 
08/29/08a 

77 
Cetacean Study 

Plan 
C-27. If this didn't happen...could remove… OPT believes the text is appropriate as written. 

OPRD 
08/29/08a 

78 
Cetacean Study 

Plan 

C-30. Concern about potential for stopping monitoring (or just 
doing 1x/year) after year 2. Potential for risk to increase with 
increased biofouling etc. You won't be seeing the problem until it is 
too late if you check it 1/year… 

OPT states that monitoring for year 3+ will be 
determined with Aquatics Implementation 
Committee. 
 

OPRD 
08/29/08a 

79 
Wave, Current, 

Sed. Trans. 
Study 

C-127. we don't know what the effect of a 2-12% reduction will be 
(if these end up being correct estimates). Need to bring uncertainty 
language in here… 

This uncertainty is discussed 2 paragraphs after 
referenced text: "However, because of the lack of 
empirical data and uncertainty inherent in the above 
analyses, the Aquatic Species Subgroup has expressed 
concerns about the potential impacts of the project to 
the physical environments and ecosystems (e.g., affect 
currents and erosion/accretion at the beach)." 

OPRD 
08/29/08a 

80 
Wave, Current, 

Sed. Trans. 
Study 

C-127. Don't agree that the HI site is comparable to the OPT site at 
Reedsport. HI is completely different system and the buoys weren't 
even the same (smaller). You could say that, although the number, 
size and oceanographic system are different, OPT expects that the 
Reedsport project would be similar enough that there would be 
negligible effects on ocean currents. However, the systems are 
different enough to warrant study and adaptive management to 
verify this hypothesis. 

Changed to say: "While the Hawaii site differs 
physically from the Reedsport site, OPT believes these 
findings suggest that a project the size of the proposed 
Reedsport Project would only have a negligible effect 
on ocean currents, wave attenuation, and related 
erosion and/or accretion patterns in the Coos littoral 
cell."  The latter change was what NMFS requested.  
The last sentence of this comment is appropriately 
addressed in many parts of the PDEA and is not 
required here. 

OPRD 
08/29/08a 

81 
Wave, Current, 

Sed. Trans. 
Study 

C-127. Also could differ depending on the local conditions at the 
site...potentially… 

OPT is discussing array effects on waves, not 
environmental/site effects on waves. 

OPRD 
08/29/08a 

82 
Wave, Current, 

Sed. Trans. 
Study 

C-127. Have they all had a chance to review? 
Dr. Özkan-Halle is the lead OPT contact of this 
group.  She has been responsible for review/edits and 
has approved the revised plan. 

OPRD 
08/29/08a 

83 
Wave, Current, 

Sed. Trans. 
Study 

C-127. Concerned if he hasn't reviewed and provided input to Tuba. 
He is one of the experts about the beach portion of this study… 

Dr. Özkan-Halle is the lead OPT contact of this 
group.  She has been responsible for review/edits and 
has approved the revised plan. 

OPRD 
08/29/08a 

84 
Wave, Current, 

Sed. Trans. 
Study 

C-128. I understand why this needs to happen in intermediate 
conditions, however, can you explain how that would be 
extrapolated to other conditions. Erosion often happens in 
nonaverage conditions...I brought this up several times and was told 
someone would get back to us. 

It is OPT’s understanding, based on consultation with 
the team of experts, that results will be able to be 
extrapolated to other sea states. 
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OPRD 
08/29/08a 

85 
Wave, Current, 

Sed. Trans. 
Study 

C-130. Concerned about leaving it at just "for the period agreed". I 
brought it up before and someone was going to look into it… 

OPT has revised the text to specify that sampling will 
occur for a period agreed by the Aquatics 
Implementation Committee through the Adaptive 
Management Process 

OPRD 
08/29/08a 

86 
Wave, Current, 

Sed. Trans. 
Study 

C-130. J. Allan had indicated concern about only doing this once. I 
brought it up several times and someone was going to look into 
it...This is his area of expertise… 

The frequency referenced in the study plan was that 
which was proposed by Dr. Özkan-Halle. 

OPRD 
08/29/08a 

87 
Appendix E, 

Issue 
Assessments 

App E. Much may be out of data and repetitive since used in 
previous sections (whole chunks of many). Why duplicate? 

The issue assessments presented in Appendix E are 
intended to stand alone, and therefore background 
information and other text repeats text found in the 
PDEA. 

OPRD 
08/29/08a 

88 
App. I, Emerg. 

Response/ 
Salvage Plan 

App I. Concern about lack of involvement of the subgroup...No 
meeting for many many months. 

Meetings have occurred since OPRD submitted 
comments, at which OPRD indicated that the plan 
was well done. 

OPRD 
08/29/08a 

89 
Appendix E, 

Issue 
Assessments 

E-11. and obtain necessary approvals such as emergency permits  Comment noted and addressed. 

OPRD 
08/29/08a 

90 
Appendix E, 

Issue 
Assessments 

E-11. needs to include language about obtaining necessary 
approvals. Not just confirm route, need approval to obtain drive on 
beach permit. 

 Comment noted and addressed. 

OPRD 
08/29/08a 

91 
Appendix E, 

Issue 
Assessments 

E-11. Peter should look into "covered activities" in the Plover HCP 
and may want to discuss that here. 

 Comment noted and addressed. 

OPRD 
08/29/08a 

92 
Appendix E, 

Issue 
Assessments 

E-11. This should also involve the USFWS!  Comment noted and addressed. 

OPRD 
08/29/08a 

93 
Appendix E, 

Issue 
Assessments 

E-11. and obtain necessary approvals. Also include USFWS in case 
of plover issues… 

 Comment noted and addressed. 

OPRD 
08/29/08a 

94 
Appendix E, 

Issue 
Assessments 

E-14. Include USFWS for any possible plover issues  Comment noted and addressed. 

OPRD 
08/29/08a 

95 
Appendix E, 

Issue 
Assessments 

E-14. OPT will obtain necessary approvals…  Comment noted and addressed. 

OPRD 
08/29/08a 

96 
Appendix E, 

Issue 
Assessments 

E-17. Regulatory agencies may will be consulted during this review 
process, to gauge their assessment of how the system failure was 
addressed to minimize future risks. 

 Comment noted and addressed. 

OPRD 
08/29/08a 

97 
Appendix E, 

Issue 
Assessments 

E-17. The Incident Investigation Report will be reviewed with 
management and kept on file at the Operations Center as well as 
OPT headquarters and provide to the rec/safety group.  

 Comment noted and addressed. 
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OPRD    
8/29/08b 

1 
App. I, Emerg. 

Response/ 
Salvage Plan 

(Jeff Farm) Page 2:  Would recommend OPRD phone tree for 
notifications, not just one contact number. 

 Comment noted and addressed. 

OPRD    
8/29/08b 

2 
App. I, Emerg. 

Response/ 
Salvage Plan 

(Jeff Farm) Page 5:  Is the key contact, Paul Ammann, a Response 
Coordinator or System Operator?  Would be important to know. 

 Comment noted and addressed. 

OPRD    
8/29/08b 

3 
App. I, Emerg. 

Response/ 
Salvage Plan 

(Jeff Farm) Page 9:  In recording the following information, I 
would add, d.) location of incident and e.) weather conditions, to 
a.b. & c.   

 Comment noted and addressed. 

OPRD    
8/29/08b 

4 
App. I, Emerg. 

Response/ 
Salvage Plan 

(Jeff Farm) Page 14:  OPR should be OPRD.  Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

1 
App. F,  

SPCC Plan 
Add a beach landing scenario on page 15 and the resulting actions 
that may need to be considered. 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

2 
App. F,  

SPCC Plan 

Add a more detailed Material Safety Data Sheet (MSDS) to the 
appendix for any material that will be encountered in the event of a 
spill. 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

3 
App. F,  

SPCC Plan 
Brief description of the Incident Command System and where an 
oil spill response will fit into an ICS scenario 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

4 
App. F,  

SPCC Plan 

Spill response equipment storage and need for quick response to a 
spill.  Who will the contractor be in the event of a spill and where 
will they be located. 

As stated in the document, OPT will ensure that all 
marine contractors are licensed and insured and that 
they have their own spill response plans and 
equipment on board.  OPT has not at this time 
identified who the contractors will be as the 
placement of the PowerBuoys in the water is not 
imminent.  However, OPT is aware that the US Coast 
Guard maintains a list of contractors who have been 
vetted. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

5 
App. F,  

SPCC Plan 

Media contact and a media plan instituted to cover information to 
the media outlets for beach closures, hazards, etc.  List all media 
resources in the area so that each can be contacted quickly if the 
need arises. 

OPT will develop an internal plan for contacting the 
media.  OPT is unaware of any SPCC plans which 
include media plans and it is not required under EPA 
regulations. 
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OPRD 
(Calum 

Stevenson) 
9/15/2008 

6 
App. F,  

SPCC Plan 
Consult Snowy Plover Habitat Conservation Plan (HCP) for 
additional requirements. 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

7 
App. F,  

SPCC Plan 

OPRD will need to be contacted in the event of an oil spill that 
affects the beaches so that coordination with DEQ and contractors 
can be started 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

8 
App. F,  

SPCC Plan 

In consultation with other agencies, an agreement by the affected 
managing authorities that the clean-up has occurred to the best 
possible standards.  Post spill meeting to discuss. 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

9 
App. I, Emerg. 

Response/ 
Salvage Plan 

Add a scenario for a buoy that has sunk or one that is half sunk.  
Contacts will vary including USCG, DSL, and OPRD.  Follow 
through on the rest of the plan to discuss this scenario in more 
detail including recovery, etc. 

The response in the event of a sunk or partially sunk 
buoy should be the same as a buoying leaving the pre-
designated area: a contractor will be hired to retrieve 
the unit and the USCG will be notified.  It is not clear 
from previous conversations that the DSL would want 
to be notified in such an event.  Further clarification 
from the OPRD as to why they would need to be 
contacted would be appreciated.   

OPRD 
(Calum 

Stevenson) 
9/15/2008 

10 
App. I, Emerg. 

Response/ 
Salvage Plan 

If GPS location systems fail on the buoy and they move outside of 
the boundaries then the use of drift calculations may be of use in 
locating the wayward buoy/buoys.  OSU may have a computer 
program that calculates drift.  If not there may be others that will. 

Comment noted. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

11 
App. I, Emerg. 

Response/ 
Salvage Plan 

Media contact plan as outlined in the comments for the SPCC. 

OPT will develop an internal plan for contacting the 
media.  The Response plan now includes language 
stating that OPT will consult with agencies as to the 
appropriate level of media contact. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

12 
App. I, Emerg. 

Response/ 
Salvage Plan 

Refer to Snowy Plover HCP for additional information when 
dealing with plovers. 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

13 
App. I, Emerg. 

Response/ 
Salvage Plan 

MSDS inclusion in the appendix as stated in the SPCC comments.  Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

14 
App. I, Emerg. 

Response/ 
Salvage Plan 

List of contractors that will be contacted for any scenario covered 
in these plans.  Contractors need to be in place before an event 
occurs 

 Comment noted and addressed. 
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OPRD 
(Calum 

Stevenson) 
9/15/2008 

15 
App. I, Emerg. 

Response/ 
Salvage Plan 

Check contractor response to the Oregon coast and their abilities to 
access the beaches.  Do they have experience with and equipment 
for the beaches.  Beach driving skills and proper equipment, 
knowledge of storm and tidal issues, etc, etc. 

 OPT will review this information as part of any RFP.  
However, OPRD stated that they would provide 
details as to what they are recommending in terms of 
qualifications.  Ideally OPRD would be able to 
provide language used in a State RFP document. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

16 
App. I, Emerg. 

Response/ 
Salvage Plan 

Briefly describe the Incident Command System as it would apply to 
OPT buoys.  Refer to SPCC comments 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

17 
App. I, Emerg. 

Response/ 
Salvage Plan 

Response to single event or multi event scenarios.  What would be 
done differently? 
 

In the event of multiple operations failures, the 
Response Coordinator will prioritize activities based 
on the level of threat first to human health and then to 
the environment. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

18 
App. I, Emerg. 

Response/ 
Salvage Plan 

Add OPRD to the notification flowchart on page 2, under "oil leak 
inside/outside buoy". 

 Comment noted and addressed. 

OPRD 
(Calum 

Stevenson) 
9/15/2008 

19 
App. I, Emerg. 

Response/ 
Salvage Plan 

On page 3 add "in consultation with OPRD and USFS for changes" 
under buoy is outside boundaries after " RC consults habitat maps 
prior to any vehicles accessing site."  

The document currently says OPT will confirm their 
proposed route with USFS, OPRD, and USFWS (as 
available) prior to accessing the site.  This should give 
these agencies the ability to ensure newly mapped 
habitat is avoided to the extent possible. 

Surfrider 
9/02/2008 

1 PDEA 

The completed Environmental Assessment (EA) is voluminous to 
say the least. When the preliminary analysis is this dense, it is 
generally a good indication that there will be an impact and an EIS 
should follow.  Surfrider Foundation does recognize that the 
collaborative development of a study plan and adaptive 
management program by the settlement parties is intended to help 
identify and avoid impacts to the environment. We are pleased with 
the level of cooperation between OPT and relevant agencies and 
community interests, and expect that this will produce a model 
framework for managing alternative energy development in the 
ocean. Be that as it may, the Finding of No Significant Impact 
(FONSI) does not seem to be fully substantiated and could benefit 
from stronger references to the study plan and adaptive 
management program. 

From discussion with the subgroups and FERC, there 
was consensus that an EA was appropriate.  As 
indicated in the PDEA, the effects of the 10 
PowerBuoy project covering 30 acres 2.5 miles 
offshore are anticipated to be minor, and consequently 
an EA is appropriate.  OPT has revised this Section 
10, however, OPT believes the environmental 
analysis supports the FONSI.  OPT follows the 
requirements of FERC to prepare an EA; FERC 
determines if an EA or EIS is needed. 
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Surfrider 
9/02/2008 

2 PDEA 

The Draft Environmental Assessment could also provide a more 
meaningful analysis of alternatives.  Surfrider appreciates that 
many (but not all) aspects of the project are the result of years of 
negotiation between the Settlement Parties- a group of agencies and 
community interests that bring tremendous expertise and 
perspective to the task of project planning.  Nevertheless, we do 
have reservations over whether this negates the value of a more 
formal and substantive analysis of alternatives. 

The scope of the alternatives analysis was developed 
in consultation with subgroup members.   OPT 
believes the alternative analysis in the PDEA is 
appropriate. 
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Surfrider 
9/02/2008 

3 PDEA 

A more thorough discussion of the risks associated with the project 
would be helpful.  Both Parts I and II indicate that plans are in 
development for salvage recovery.  While this hints at potential 
risks and adverse impacts, it does not address them completely.  
The EA mentions that the buoys have been determined to be secure 
in the event one of the mooring cable breaks.  There is no 
discussion of the risk that more than one cable may break, whether 
there will be impacts to the environment should more than one 
cable break, or should a buoy become unmoored. 

 OPT developed the Response/Recovery Plan in response 
to specific stakeholder requests.  The SPCC plan is 
required by US Coast Guard Regulations for facilities 
having the potential to spill oil into a navigable waterway 
or stream/river leading to a navigable waterway.   
 
OPT designed the mooring system in accordance with 
Lloyds standards (Rules and Regulations for the 
Classification of a Floating Offshore Installation at a 
Fixed Location, May 1999.  Fixed Platform Accident 
rates for the 1980 – 1995 time period were excerpted 
from Table 1 of Safety of Offshore Structures (Moan, 
2005) and are shown below.   
 

Table 1.  Accidents per 1000 platform years 
Initiating Event Accident 

Rate  
Capsizing/ 
foundering 

19.5 

Grounding  3.3 
 
Test data suggest that the polyester rope design curve has a 
similar slope as the steel rope curve, but the polyester rope 
has a fifty-fold superior fatigue performance.   (Report of 
Committee V.2 of the 16th International Ship and Offshore 
Structures Congress, 2006).  The mooring lines will be a 
suitable commercially available synthetic polyester 
material, having minimum breaking loads twice that of 
the design maximum and measuring five to six inches 
(128 to 152 mm) in diameter.  OPT believes its risk 
analysis for the PowerBuoy mooring is similar to the risk 
profile in Table 1 based on the generally accepted marine 
design practices.  The design criteria includes “Rules and 
Regulations for the Classification of a Floating Offshore 
Installation at a Fixed Location” (1999) and 
Recommended Practice for Manufacture, Installation, and 
Maintenance of Synthetic Fiber Ropes for Offshore Mooring 
(API RP 2SM, American Petroleum Institute, First Edition, 
2001). 
 
Impacts to the environment in the event are believed to be 
minimal in the event that the buoy becomes unmoored.  The 
most likely outcome would be recovery of a drifting or 
grounded buoy.  The likelihood of an oil release is remote 
because the spar acts as a secondary containment system 
capable of holding more than 110% of the fluid in the 
hydraulic system.   
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Surfrider 
9/02/2008 

4 PDEA 

Finally, Surfrider Foundation would like to register our concern 
that opportunities for public input will be limited if an EIS is not 
completed. While the parties involved in the Settlement Process do 
represent a broad range of constituencies, this should not replace 
meaningful opportunities for public involvement. If an EIS is not to 
be completed for this project, then Surfrider Foundation strongly 
suggests that alternate opportunities for public input be created. 

There will be a number of opportunities for public 
input associated with the FERC process for 
developing an EA. 

DEQ 
8/28/2008 

1 PDEA 

Page 5-18: CEMAP data are available in the vicinity of the project. 
Ammonia as N, chlorophyll a, dissolved orthophosphate as P, TSS, 
pH, Nitrate/Nitrite as N, Pheophytin are all available as A level data 
at LASAR sites 30242 and 30221. Dissolved oxygen is not 
available as A level data (same comment for Draft Issue 
Assessment Issue No. 7 - Water Quality) 

 Comment noted and addressed. 

DEQ 
8/28/2008 

2 PDEA 

Page 5-27: Compare expected leachate concentration to Cu criteria. 
Please also evaluate the concentrations of zinc and ethyl benzene in 
comparison to the Table 20 criteria. Applicant must review toxics 
criteria and compare expected leachate concentrations to all 
applicable criteria. 

 Comment noted and addressed. 

DEQ 
8/28/2008 

3 
Fish and Invert. 

Study Plan 

Appendix C – 92: OPT will calculate concentration of copper 
within project waters per DEQ request. Does this mean that the 
leachate concentration will be estimated? 

This analysis has been done and incorporated into the 
revised PDEA. 

DEQ 
8/28/2008 

4 Appendix A 

Appendix A – Is first MSDS for the biofouling paint? If so, the 
potential concentration for all parameters must be compared to the 
aquatic life criteria listed in Table 20. If a criterion is not available, 
please provide DEQ with the LC50. 

Yes.  This analysis has been done. 

DEQ 
8/28/2008 

5 PDEA What is Sigmaglide 890 used for? It is an antifouling paint. 

DEQ 
8/28/2008 

6 PDEA Where are plans to look at sedimentation? 

In Section 3.1 of the Fish and Invertebrates Study 
Plan, OPT states “The turbulence created by the 
displacement of seawater during the transmission 
cable installation would likely result in trenched sand 
being deposited in the proximal area from the 
centerline of the subsea cable.  Because the sediment 
is sand and not finer grained substrate, the suspended 
sediment is expected to quickly settle into or near the 
disturbed area.  As proposed in the water quality 
component of the Fish and Invertebrates Study Plan 
(Section 5.3.8), prior to, and during, deployment of 
the single PowerBuoy and the 10-unit array, OPT will 
measure near-bottom turbidity at a location near an 
anchor deployment and the subsea cable route.”  
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OWRD 1 DLA 
Page 4.3, Table 4.A.1-2.   We have not had a separate committee 
for Water Quality, we have had a committee for Terrestrial and 
Cultural issues. 

Comment noted and addressed. 

OWRD 2 DLA 

Page 4.3, Table 4.A.1-2.   Under  State Agencies, add:  Oregon 
Parks and Recreation Department (on Aquatics, Safety and 
Recreation, and Terrestrial/Cultural committees), Oregon State 
Marine Board (on Full Committee, and Safety and Recreation 
Committee), Oregon Department of Environmental Quality (on Full 
Committee, and Aquatics Committee), Oregon Water Resources 
Department (on Full Committee, Aquatics, and Safety and 
Recreation Committees). 

Comment noted and addressed. 

OWRD 3 DLA 
Page 5-223.  Demographics:  correct population of Douglas County 
in paragraph.  Number should match year 2000 in Table 5.C.8-1 
(100,399) as opposed to the Year 1990 population. 

Comment noted and addressed. 

OWRD 4 DLA 

Emergency Response and Recovery Plan Flowchart- Section 1, 
Page 2.  Change Central Lincoln PUD to current electric utility for 
project (Douglas Electric Coop?).  Section 5, Page 12:  Update 
utility name in 5.1.2.2 Electrical Fault.  Section 5, Page 14:  Update 
utility name in Table 2 Electrical Fault.   

Comment noted and addressed. 

DLCD 1 PDEA 

Page I-5:  Specify kV line voltage in following sentence:  "The 
generated power will be transmitted to shore first via an armored 
subsea transmission cable, which will be trenched in the seabed to a 
minimum depth of 3 to 6 feet until it enters the underwater outlet of 
an existing effluent discharge pipe located about a half mile from 
shore." 

Comment noted and addressed. 

DLCD 2 PDEA Page 3-7, Table 3.A.1-1:  Displacement of buoys?  Comment noted and addressed. 
DLCD 3 PDEA Page 3-9, Figure 3.A.1-5:  Specify more detail in figure name. Comment noted and addressed. 

DLCD 4 PDEA 
Page 3-11, Figure 3.A.1-6:  Make sure flotation in lazy "S" of 
power/fiber optic cable is accurately shown. 

Comment noted and addressed. 

DLCD 5 PDEA 

Page 3-20, In sentence: "Each PowerBuoy is physically retained in 
position by the mooring lines, and each of the mooring lines will be 
connected to the PowerBuoy at site while the unit is in the vertical 
position", should "vertical" be "horizontal"? 

Text clarified. 

DLCD 6 PDEA 

Page 3-23, In sentence: "…Governor Kulongoski appointed State 
Senator Joanne Verger and Reedsport Mayor Keith Tymchuk to 
convene an Oregon Solutions team for the Reedsport Project", 
"Mayor Keith Tymchuk" should be "Port Commissioner Keith 
Tymchuk" to coincide with date. 

Comment noted and addressed. 

DLCD 7 PDEA 
Page 4-3, In Table 4.A.1-2 under "State Agencies/Organizations" 
remove "X" from "Oregon Department of Land Conservation and 
Development" row from the "Fishing/Crabbing" column. 

Comment noted and addressed. 
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DLCD 8 PDEA 

Page 5-7, In sentence "During the Pleistocene Epoch, 1.8 million to 
11,550 years ago, indentations were cut into coastal sedimentary 
bedrock…", check to make sure the Pleistocene Epoch was not a 
shorter duration. 

Correct as is. 

DLCD 9 PDEA 
Page 5-8, In sentence "The sub-bottom survey yielded results 
similar to those described above."  Clarify/specify what was 
described "above." 

Comment noted and addressed. 

DLCD 10 PDEA 

Page 5-8, In sentence "All of the samples taken were sand, had 
grain sizes ranging from 171.5 to 190.8 microns, and were dark 
brown to black in color", check color.  Greg McMurray has 
typically found olive colored grains, not dark brown to black. 

This was as specified in Sea Engineering report. 

DLCD 11 PDEA Page 5-9, In Figure 5.C.1-1 show inset with depth information.   Comment noted and addressed. 
DLCD 12 PDEA Page 5-12,  Enlarge figure 5.C.1-3 Comment noted and addressed. 

DLCD 13 PDEA 
Page 5-15.  In first full paragraph, need to measure attenuation to 
understand what full build-out means.  Need bridge to understand 
why the study is needed. 

Comment noted and addressed. 

DLCD 14 PDEA 

Page 5-19.  In sentence "The largest single-wave event was 
estimated to be 49.2 feet, and the median height (trough to crest) of 
the one-third highest waves for a 12-hour period averaged over the 
12-year dataset was 25.6 feet."  Check December 3, 2007 storm 
data from Stonewall Banks Gague Buoy; may be bigger wave. 

Comment noted and addressed. 

DLCD 15 PDEA 

Page 5-23.  Related to sentence "As outlined in the Declaration of 
Cooperation, the Aquatic Species Subgroup determined that the 
potential impact or exposure of fluid leakage on seabirds was low 
and uncertain for marine mammals, but that further evaluation of 
the potential for effects was appropriate"  This determination was 
based on vegetable oil.  Current fluid leakage is oil (petroleum).  
Need to explain this or remove. 

Comment noted and addressed. 

DLCD 16 PDEA 
Page 5-25 under "Leachate from the Anti-Fouling Paint", Specify 
difference between leaching and ablative.   

Comment noted and addressed. 

DLCD 17 PDEA 
Page 5-45 under "Fall Chinook Salmon" section, check to see if the 
fall chinook salmon migrate through the upper water column of the 
estuary. 

Comment noted and addressed. 

DLCD 18 PDEA 
Page 5-46 under "Steelhead" section, clarify if steelhead caught are 
native.  Steelhead fishery based on massive hatchery operations due 
to hydro operations. 

Comment noted and addressed. 

DLCD 19 PDEA 

Page 5-51, related to sentence "harbor seals are not migratory, 
though local movements are driven by season, pupping, and prey 
location.  Oregon population numbers appear to be approaching 
equilibrium."  Provide estimate for harbor seal population in state. 

Comment noted and addressed. 
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DLCD 20 PDEA 

Page 5-81, related to sentence "Results of research effects of EMF 
showed that navigation and migration of Atlantic salmon is not 
expected to be impacted by the magnetic field produced by an 
underwater cable."  Specify if the underwater cable is shielded.   

Comment noted and addressed. 

DLCD 21 PDEA 

Page 5-92, related to sentence "Species that feed on bioluminescent 
prey and that have predispositions for light attraction appear to be 
the most vulnerable to artificial light."  Are there any examples that 
reinforce this statement?  

An example was given in the previous paragraph. 

DLCD 22 PDEA 

Page 5-94 regarding OPT's proposed offshore avian use study 
determination of whether seabird collisions with the PowerBuoys 
occur.  As done with the EMF section, would like to see the process 
described in more detail (further develop the section as a whole). 

Comment noted and addressed. 

DLCD 23 PDEA 

Page 5-94 under the "Underwater Noise/Vibration" section.  
Important to note the effects of sound are mediated by frequency, 
not just pressure.  Explain how frequency is a limiting factor (see 
Scottish Executive). 

Comment noted and addressed. 

DLCD 24 PDEA 

Page 5-106 related to sentence "There is no evidence that EMF 
generated from the project components will negatively affect 
marine life in the project area, though the EMF Study will be 
conducted to further evaluate this possibility.  Re-summarize 
related information from pages 5-86 and 5-87. 

Comment noted and addressed. 

DLCD 25 PDEA 
Page 5-107 related to sentence "The Reedsport is one of five wave 
energy projects currently proposed for Oregon."  Check to make 
sure the number "5" is current. 

Comment noted and addressed. 

DLCD 26 PDEA 
Page 5-108 under "Underwater Noise/Vibration".  Note the Scottish 
Executive stated noise from multiple large scale projects is not 
additive.   

Comment noted and addressed. 

DLCD 27 PDEA 
Page 5-162 in Table 5.C.5-3.  Review species names under "Prey" 
column - some are not italicized. 

Comment noted and addressed. 

DLCD 28 PDEA 
Page 5-175 under "Our Analysis", discuss sediment transport 
effects on plover nesting. 

Comment noted and addressed. 

DLCD 29 PDEA 
Page 5-224 include the average household income for the State of 
Oregon. 

Comment noted and addressed. 

DLCD 30 PDEA 
Page 9-8.  Strengthen finding to say studies and Adaptive 
Management Plan meet requirements of Section 2 of the Territorial 
Sea Plan (will require an inventory and effects evaluation). 

Comment noted and addressed. 

DLCD 
8/21/08 

31 
Fish and Invert. 

Study Plan 
Appendix C-80.  First sentence of page - restate more positively 
(discuss exposure and effects) 

OPT removed this sentence to improve this section. 

DLCD 
8/21/08 

32 
Fish and Invert. 

Study Plan 
Appendix C-80.  remove absence from "assess the 
presence/absence of salmonids" 

Comment noted and addressed. 

DLCD 
8/21/08 

33 
Fish and Invert. 

Study Plan 
Appendix C-86 under Section 5.3.5.3 Metrics and Analyses.  
Discuss what species and where these species will be discussed. 

Comment noted and addressed. 
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DLCD 
8/21/08 

34 
Fish and Invert. 

Study Plan 
Appendix C-93.  Need to include a Total Organic Carbon (TOC) 
sample and redox depth if no project effects. 

OPT added the following to the text "During planned 
inspection of the mooring system (every three to four 
months, weather permitting, for the first two years, 
and annually thereafter), OPT will monitor the seabed 
for accumulation of biofouling debris.  In the event 
that build up of biofouling debris is seen to occur, 
OPT will consult with the Aquatics Implementation 
Committee on the need to evaluate potential related 
water quality concerns (e.g., total organic carbon, 
biological oxygen demand)." 

DLCD 
8/21/08 

35 
Wave, Current, 

Sed. Trans. 
Study 

Appendix C-128.  Include a more in depth description of the 
relationship between this study and the larger study to get project in 
water. 

Comment noted and addressed. 

SOORC 
9/12/08 

1 PDEA 

ES-3, 1-6, 3-21:  “Locate the 10-PowerBuoy array in a deeper area 
within the FERC project boundary to reduce conflicts with 
preferred crabbing areas.”    Language suggests that the ‘location’ 
issue was solved to the satisfaction of the crab fleet when in fact it 
wasn’t.  

This comment is noted and has been addressed. 

SOORC 
9/12/08 

2 PDEA 

1-5:  “In response to concerns from the crabbing community, the 
PowerBuoy array…”    This again suggests that the crab fleet’s 
concerns were addressed with regard to the siting issue. Moving it 
out to the 3-mi. line as requested would have truly removed those 
concerns, which still exist. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

3 PDEA 

3-24:  “The actual footprint of the constructed array is expected to 
be only about 1,000 feet by 1,300 feet or approximately 30 acres.”   
This spatial reference to the site fails to take into consideration the 
self-imposed ‘buffer zone’ fishermen will have to observe due to 
weather/current-related gear movement, making the true ‘footprint’ 
much larger than what is stated here. Throughout the document, the 
size of the site is intentionally minimized with terms like “only”, 
which from the crab fleet’s perspective is not the case. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

4 PDEA 

3-24, 5-205:  “As a compromise and a show of good faith, OPT 
proposes to leave the project site in 204 and 225 feet…”    We 
doubt that the crabbers who were party to the initial series of 
meetings in Reedsport that culminated in the Nov. 12, 2007 
meeting and the ‘breakdown’ in talks with the fishing fleet (until 
the formation of SOORC) would categorize this as a show of good 
faith. Moving the project out to the 3-mile line and absorbing the 
estimated costs (“…as much as $500,000.”) would have been far 
more demonstrative and in our opinion, should still be considered. 

This comment is noted and has been addressed. 
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SOORC 
9/12/08 

5 PDEA 

5-207:  “Other suggestions…that OPT pay for revised electronic 
marine charts that show project components and additional tow 
lane (similar to what is required for cable companies).”   This 
references the suggestion but doesn’t commit to actually doing it 
(paying for charts). 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

6 PDEA 

5-207:  “OPT believes that these measures, which will be developed 
as part of the Crabbing and Fishing Protection Plan, will 
appropriately mitigate for potential negative effects of project 
construction and operation on area vessel movement.”    There are 
numerous references to the ‘Crabbing and Fishing Protection Plan’ 
but little is said about what the ‘plan’ is actually comprised of and 
how it will ‘protect’ crabbing and fishing interests. Because the 
plan is scheduled to be developed ‘post licensing’, what assurances 
do we have that the plan will satisfactorily address fishing industry 
concerns once the license is ‘in hand’? 

OPT has committed to an adaptive management 
program to deal with addressing stakeholder concerns 
for issues raised during the relicensing. 

SOORC 
9/12/08 

7 
PDEA and Issue 

Assessment 

5-208, Appx. E - 40:   “…one of the best places to crab will be the 
perimeter of the project area…”   No crabbers will be setting gear 
“in the vicinity of the wave park” because the risk of waves and 
current pushing that gear into the site is without question. There 
will most certainly be a loss of productivity in the area due to the 
inability to fish ‘in and beyond’ the proposed site.  The document 
language seems intentionally ambiguous (first paragraph, pg 5-208) 
as to suggest that it could go either way. 

This paragraph shows the range of opinion on the 
project effect on productivity; however, OPT 
acknowledges that the project may likely result in a 
loss of productivity in the project area. 

SOORC 
9/12/08 

8 PDEA 

5-214:  “Although the project area does overlap with an area used 
for crabbing, because of the small size of the proposed array, the 
expected impact is not expected to be significant.”   The project 
area doesn’t just ‘overlap’ important crab grounds – it is right in 
the middle of productive crab fishing grounds deemed important 
to both the Winchester Bay and Charleston-area crab fleets, who 
‘share’ the waters from the mouth of Coos Bay north to the 
Florence area. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

9 
PDEA and Issue 

Assessment 

5-226, Appendix E – 54: “Dungeness crab represent a $50 million 
dollar contribution…”   In the most recent 10-year period (97/98 – 
07/08) the ‘ex-vessel’ (to-the-boat) value of the crab fishery has 
averaged $32.4 m/dollars. Depending on the ‘multiplier’ used to 
capture residual economic impact (1.8 to 2.5), the ‘contribution’ is 
between $53.3 m/d and $81.0 m/d. In 2005 it accounted for over 
50% of the total value of all the fisheries in the state. 

This information has been incorporated. 
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Number 
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SOORC 
9/12/08 

10 PDEA 

5-226: TABLE 5.C.8-2 – Because the area in question (project 
area) is fished by both the Winchester Bay and Coos Bay fleets, and 
most of the Winchester Bay vessels land their crab in Charleston 
(due in part to the winter weather conditions, bad bar, location of 
major buyers), the landings value must reflect this. The combined 
value of crab in the two ports for recent years are as follows: 03/04 
= $12.2 m; 04/05 = $13.8m; 05/06 = $10.0m; 06/p07 = $8.6m; 
07/08 = $5.5m 

This information has been incorporated. 

SOORC 
9/12/08 

11 PDEA 

5-229:   “It is therefore not possible to determine how heavily the 
project boundary is fished.”  Crabbers who participated in the 
Reedsport meetings (Oregon Solutions – 2006/07) repeatedly stated 
that the area is heavily fished and even offered to take project 
principles out on the water to conduct a visual in-season inspection 
of the project boundary. 

OPT acknowledges that the project area is heavily 
fished, but there is no specific information regarding 
actual fishing effort in the project area. 

SOORC 
9/12/08 

12 
PDEA and Issue 

Assessment 

5:229, Appx E-56:   “Local Dungeness crabbers have stated that 
the proposed project may be located near or in…”  There has never 
been any question about the ‘value’ of the real estate within the 
project boundary with regard to the crab resource. “May” is 
inappropriate in that sense. ‘Is’ is far more accurate… 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

13 
Issue 

Assessment 

Appendix E-56:  “…commercial vessels tend to shift the species 
they target from year to year depending on current prices and 
population levels. It is therefore not possible to determine how 
heavily the Project Boundary is fished.”  The crab fishery is the 
‘mainstay’ fishery on the OR coast and participation and reliance 
on it economically, does not fluctuate regardless of the population 
levels. Fishermen use ALL the available sandy bottom habitat from 
Brookings to Astoria EVERY crab season. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

14 
Issue 

Assessment 

Appendix E-57: “However, because 1) the project will now be 
located west of (in deeper water than) optimal crabbing areas…”  
Untrue characterization of project site and potential for crab pot 
entanglement risk in bad weather. The whole area has been deemed 
‘optimal’ by the local crab fleet, and because crab gear is 
traditionally fished in both shallower and deeper water to the south, 
north, east and west of the proposed buoy array, the risk of 
entanglement due to storms is unrealistically minimized and not 
accurately stated. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

15 
General 

comment 

We support the study requests recommended by the Oregon 
Department of Fish & Wildlife related to the Dungeness crab 
resource and habitat, and strongly urge OPT to incorporate them in 
the project plans. 

Comment noted.  Please see OPT responses to ODFW 
comments. 
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SOORC 
9/12/08 

16 
General 

comment 

There is no ‘tribal’ fishery for Dungeness crab in Oregon as there is 
in WA-state. Oregon tribes are not part of the settlement that gave 
the treaty tribes in WA rights to up to 50% of the Dungeness crab 
resource. 

This comment is noted and has been addressed. 

SOORC 
9/12/08 

17 
General 

comment 
The Oregon Dungeness Crab Commission is an industry-funded 
‘state agency’ and not a ‘NGO’. 

This comment is noted and has been addressed. 

 



This page left intentionally blank. 



Response to ODFW comments on Fish and Invertebrates Study Plan, dated September 4, 2008  
(Email from Ken Homolka to the Aquatic Species Subgroup on September 4, 2008; file named: 
ODFW_Study plan comments on OPT_Reedsport_DLA_Final09042008.pdf) 
 

Comment OPT Response 

JUVENILE SALMONIDS 
include gillnet sampling Agreed. OPT will include multimesh gillnet sampling as a part of the fish study plan to 

sample small, juvenile salmonids as well as larger life stages. This is also consistent with 
NMFS recommendations. 

include acoustic imaging 
survey 

OPT feels that the methods (gillnets and gut contents study) proposed in the study plan are 
superior to acoustic image surveying methods for sampling juvenile salmonids.  Acoustic 
imaging would not allow us to distinguish juvenile salmonids from comparably sized 
fishes.  In addition, acoustic imaging would offer a qualitative measure of general fish 
abundance and, possibly, some indication of the spatial positioning of fishes within a 
limited portion of the array, but cannot distinguish among individual species—a necessary 
prerequisite for a quantitative estimate of abundance.  Furthermore, acoustic imaging using 
a DIDSON-type device would cover only a fraction of the array, while OPT can sample 
much more of the array using gillnets.  

include adult salmonid 
sampling 

Agreed.  OPT will incorporate the use of multimesh gillnets and include a mesh size to 
sample adult salmonids.  NMFS and ODFW initially emphasized juvenile salmonids, this 
was agreed to in the Aquatics Species Subgroup, and therefore OPT’s  emphasis has been 
on this life stage. Furthermore, adults are presumed to be well equipped to minimize 
predation, better than juveniles.  For these reasons, the fish study plan emphasizes juvenile 
salmonids over adults.  Additional clarification is provided in the study plan. 

TETHERING 

oppose use of tethering  Agreed.  OPT initially proposed the use of tethering to develop a relative measure of 
predation on juvenile salmonids.  Tethering provided a controlled and quantitative approach 
to this problem.  However, as requested by ODFW and NMFS, tethering has been removed 
and replaced with the use of gill nets to sample juvenile salmonids. 

GUT CONTENTS 
sample sources – evaluate 
gut contents of fish 
collected by trawling and 
gill netting 

Agreed.  The revised study plan reflects plans to sample gut contents from fishes collected 
by all means (gillnets, hook and line, trawling).  The intent is to sample gut contents 
(predation) broadly. 

limitations of recreational 
fishing tournament  

Agreed.  OPT acknowledges that tournament data does have unique limitations, although 
the approach also offers a cost-effective means to acquire a large number of samples and to 
involve interested members of the public.  OPT has noted that the tournament fishing effort 
will need to be standardized and documented.  

Dungeness crab juveniles 
– requested data on 
predation rates 

Juvenile crabs and other invertebrates are likely to form a major component of gut contents; 
OPT intends to include these data in the analyses as a measure of relative importance.  
 
Measuring the impact of predation on juvenile Dungeness crabs would be excessively 
costly, and even a major effort focused on the WEC installation would yield marginal 
results.  The impact of project-associated predation involves a necessarily small number of 
predators compared to the total number both of local (within 10 km) predators and juvenile 
crabs.  Mortality rates for juvenile crab are very high.  For these reasons, estimates would 
have such broad confidence limits that the value would be negligible.  
 
Gut content analysis and beam trawls will provide adequate estimates of relative abundance 
at project and control sites.    

ROCKFISHES 
evaluate absolute 
abundance  

OPT proposes to assess rockfish response to the project by evaluating relative, but not 
absolute, abundance.  The plan describes measuring catch per unit effort (CPUE) from 
gillnet and hook and line sampling at project and control sites to assess project impacts on 
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the distribution of rockfish species.  The local number of fishes associated with the project 
site will vary seasonally, with ocean conditions, recruitment, settlement, and stochastic 
effects (especially motile species such as widow and yellowtail rockfish, as well as pelagic 
species).  Estimating absolute abundance is a very large effort, considering the inevitable 
temporal variation, the number of species involved, and the difficulty of adequately 
assessing an open population.  This is not a closed population and therefore relative 
abundance is appropriate. 

include visual counts Gillnet and hook and line sampling are more effective means for assessing rockfish 
abundance than visual counts.  Visual methods such as ROV transects or SCUBA surveys 
are highly dependent on ocean conditions.  Further, gillnets can be fished at night when 
SCUBA surveys are more dangerous and ineffective.  Visual methods have positive 
attributes, but OPT’s study plan emphasizes other, more certain methods, and uses 
qualitative and anecdotal information from SCUBA surveys to complement the proposed 
methods.  In addition, biologists will review video taken by ROVs during equipment 
inspection (e.g. mooring lines and anchors) to characterize visible marine life.  Young-of-
the-year and small juvenile rockfishes will be sampled through gut content analyses. 

evaluate pathways of 
colonization 

ODFW requested that OPT determine the origin of fishes that colonize the project site.  
Reef fish species that colonize the project site may come in two ways: larval fish may 
"settle out" of the plankton at or very near the project site and remain there as they grow, or 
larger fish at neighboring natural reefs may abandon these reefs and colonize the project 
site.  
 
Telemetry is unlikely to provide adequate data to distinguish between these possibilities.  
Instead, OPT will collect size-frequency data from fishes at the project site, accounting for 
the relative abundance of fishes in different size classes.  These size-frequency data are 
essentially the demographics of local fish populations.  If fishes, recruiting from the 
plankton predominate, colonize the project site as newly settled juveniles, small size 
categories will be more numerous than larger ones.  If significant numbers of the early 
colonizers are larger migrants from nearby reefs, then the size-frequency distribution will 
be different with greater numbers of medium and larger fish.  In either instance, OPT 
expects the size-frequency distribution from fish associated with the project site to be 
different from the demographics from a natural reef site, the latter which OPT will request 
be provided by ODFW. 
 
OPT will compare the demographics of a natural reef population with those from the 
project site; this analysis should allow us to identify the origin of project-associated fishes. 

DUNGENESS CRAB 
increase sample effort Agreed.  OPT has expanded the sampling effort in the study plan substantially (e.g. 20 pots 

per site); exact number will depend on consultation with the selected commercial fisherman 
contractor (i.e., vessel capacity) and a power analysis following initial effort.  OPT will also 
include multiple control sites (minimum of two). 

evaluate migration effects The Project footprint represents a very small proportion of the local crab habitat.  It is 
highly unlikely that this would affect the onshore-offshore seasonal movements of crabs. 

reproductive behavior The Project footprint represents a very small proportion of the local crab habitat.  It is 
highly unlikely that this would affect the reproductive behavior of crabs. 

importance of control site Agreed.  The Study Plan will be revised to expand sampling effort to include a minimum of 
two control sites; exact numbers will depend on consultation with likely commercial 
fisherman contractor (i.e., vessel capacity) and power analysis following initial effort. 

include visual surveys for 
size frequency data 

Beam trawl and crab pot surveys proposed by OPT will provide Dungeness crab size 
frequency data at greater efficacy and lower cost than visual surveys. 

include visual behavioral 
observations 

Other study component will allow for determining project effects on crabs.  Visual 
observations of crab behavior in the field are unlikely to contribute to understanding 
possible effects of the project on crab biology 

use pots (traps) designed Agreed.  OPT is proposing to use commercial crab pots with 5 cm mesh and escaped rings 
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for juvenile crab blocked with webbing and fished with a short soak.  This method, coupled with beam trawl 
surveys, will sample adequately for juvenile through adult Dungeness crab.  Details are 
included in the study plan. 

monitor trawl catch for 
crab 

Agreed.  Beam trawls for flatfish and epibenthic invertebrates (of which crabs are a notable 
example) will, as described in the study plan, aid in sampling for juvenile Dungeness crab 
at the project as well as control sites. 

gut contents analysis – 
evaluate before and after 
installation 

Agreed.  As indicated in the study plan, sampling fishes for gut content analyses will follow 
a BBACI (Beyond Before-After-Control-Impact) design.  

STURGEON 
include acoustic telemetry 
monitoring 

In response to agency comments, OPT will deploy two receivers from the array to facilitate 
gathering data about coarse-scale movements of green sturgeon. 
 

FLATFISH & INVERTEBRATES 
use similar methods to 
NMFS trawl surveys 

ODFW suggested the use of trawl gear and methods comparable to those used in NMFS 
trawl surveys.  NMFS uses large nets with large mesh sizes; however,  these are larger than 
necessary to adequately test for a project effect on relative abundance and species 
composition, and impose significant restrictions on sampling efficacy for the Reedsport 
Project which differs substantially from the dredge disposal site for which NMFS’ methods 
were employed.  The large mesh size would fail to capture critical invertebrates including 
Crangon sp. and juvenile Dungeness crab.  

PELAGICS 
duration of studies – 
insufficient 

Monitoring for three years post-deployment with a pre-deployment season is adequate for 
an initial project effects assessment.  Published studies of artificial reefs and FADs indicate 
that fishes respond rapidly to deployment.  Initial peaks in diversity are often followed by a 
decline, often attributed to predation within the first three years of deployment.  Longer-
term studies show significant seasonal and annual fluctuations in abundance variously 
attributed to seasonal changes in conditions or fish presence, oceanographic changes, 
fishing pressure, and stochastic processes, with major directional changes (increases) within 
the first year.  The transient use of these structures by pelagic species increases the variance 
associated with abundance measures.  The results of these efforts will be provided to the 
Aquatic Implementation Committee as part of the Adaptive Management Program and the 
need for additional future monitoring will then be evaluated  

clarify purpose of 
SCUBA  

As described in the study plan, OPT’s proposed methods for sampling pelagic species 
(gillnet and hook & line) are appropriate to assess changes to the marine community and 
potential project effects on this suite of fish species. Introducing additional SCUBA surveys 
beyond those already described in the plan (as indicated in the study plan the goal of the 
SCUBA evaluation will be to perform a general qualitative overview of the biofouling 
community on the project components) are not necessary. 

include active and 
imaging sonar 

OPT’s proposed methods for sampling pelagic species (gillnet and hook & line) are 
appropriate to assess project effects on this suite of fish species. Hydroacoustics would 
provide data on aggregate biomass, but little or no species-specific data.  Acoustic imaging 
would offer a qualitative measure of general fish abundance and, possibly, some indication 
of the spatial positioning of fishes within a limited portion of the array.  The technology 
would not allow us to distinguish among the many species likely to be present at the project 
site, nor among individuals—a necessary prerequisite for a quantitative estimate of 
abundance. 

include acoustic telemetry 
to evaluate pelagic 
species 

Receivers deployed for the monitoring of green sturgeon at the project site may detect the 
presence of tagged pelagic species in the project vicinity.  

BIOFOULING 
evaluate percent cover Agreed.  As described in the study plan, percent cover of the fouling community will be 

determined. 
BENTHIC INFAUNA 
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sampling effort – 
additional replicate 
samples may be needed 

OPT’s proposed effort is comparable to USACE study at the Umpqua disposal site and 
should result in appropriate statistical power. 

PLANKTON 
disagree that attraction 
behavior is unlikely 

Due to the broad spatial and temporal distribution of  plankton, and their comparatively 
poor swimming capabilities, project effects associated with behaviors such as attraction or 
avoidance are unlikely.  Because of the relatively small size of the project (30 acre 
footprint) compared to the available coastal habitat, OPT believes a study of plankton is not 
warranted. 

evaluate effects on crab 
megalops 

Plankton has limited motility; aggregations associated with the project are expected to 
represent a minor fraction of the local population with negligible results.  Plankton behavior 
is not expected to be affected by project management.  

evaluate recruitment of 
young-of-year rockfish  

Gut content analysis is proposed for piscivorous fish in part to sample YOY rockfish.  
Piscivorous fish will forage on YOY rockfish and provide a means to determine their 
presence/absence and relative abundance of YOY rockfishes.  Piscivorous fishes are better 
samplers of YOY rockfish than people are.  In addition, qualitative information on YOY 
rockfish may be obtained in visual (SCUBA and ROV) surveys. 
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Memorandum 
 
 
FOR: Michael Murphy, Director of Renewable Energy Alternative 

Technologies, Devine Tarbell & Associates, Inc.  

FROM: Cathy Tortorici, Branch Chief, Oregon Coast/Lower Columbia River, 
Oregon State Habitat Office 
Bridgette Lohrman, Oregon State Habitat Office 

 Alison Agness, Protected Resources Division 

SUBJECT: Review of Ocean Power Technologies Draft Application and Preliminary 
Draft Environmental Assessment for the Proposed Reedsport OPT Wave 
Park (July 2008) (FERC Project No. 12713) 

DATE: September 5, 2008 
 
 
The Oregon State Habitat Office of NOAA’s National Marine Fisheries Service (NMFS) 
Northwest Region is participating in a settlement agreement process with Ocean Power 
Technologies (OPT) in preparation for OPT to submit a license application to the Federal 
Energy Regulatory Commission (FERC) for a 10-buoy (30 acre) wave energy facility 
approximately 2.5 miles offshore of Reedsport, Oregon.  Parties to the settlement 
agreement process were provided a draft of OPT’s Application and Environmental 
Assessment to review and provide feedback before OPT submits their final license 
application materials to FERC.  The following comments provided to address issues 
relevant to NMFS’ trust resources pursuant to our responsibilities under the Fish and 
Wildlife Coordination Act, Endangered Species Act, Magnuson-Stevens Fishery 
Conservation and Management Act, and the Marine Mammal Protection Act.  
 
General Comments 
 
License Length.  OPT is seeking approval of a 50-year license for the deployment, 
operation, and maintenance of a 10-buoy wave energy array.  NMFS has stated in prior 
discussions with OPT and the FERC that the request for a license to operate the proposed 
action for 50 years is not supported by the proposed study plans and adaptive 
management program given the significant uncertainty surrounding the effects of the 
action on NMFS’ trust resources because this is a developing technology and the 
changing ocean environment from climate change.  Thus, NMFS suggests decreasing the 
length of the license, increasing the duration of the proposed study plans, or increasing 
the assurance in the application that the proposed studies, or yet-to-be determined 
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studies, will occur in the future at 5-year intervals to capture future effects which cannot 
be predicted or described but would allow for greater certainty into understanding the 
long-term impacts to the marine environment.    
 
Tone of the document.  The tone of the preliminary draft environmental assessment 
(PDEA) should clearly portray the uncertainty surrounding the effects of the project.  A 
great level of scientific uncertainty regarding how cetaceans, pinnipeds, fish, and the 
habitat will respond to the action over a 50-year timeframe has been expressed during the 
Aquatic Species Subgroup discussions.  We suggest including text which directly 
discusses and addresses this scientific uncertainty so that it is clear to the reader the 
context which issues have been raised and addressed in the study plans. 
 
Adaptive management plan.  The adaptive management plan is a cornerstone of the study 
plans and the environmental assessment of effects.  However, it was not included in the 
documents provided for review.  Please include the adaptive management plan for 
subsequent review.  
 
Finalizing study plans.  The study plans remain in draft form because conversations are 
still underway with the Aquatic Species Subgroup, NMFS’ Northwest Fisheries Science 
Center and state natural resource agencies.   
 
Consistency. Please use NOAA’s National Marine Fisheries Service (NMFS) when 
referencing our agency. 
 
Specific Comments 
(Note: Our edits to language in the text is provided in italics.) 
 

1. Page ES-2, I-6, 3-21.   A Spill Prevention Control and Countermeasure Plan 
(SPCC) and Emergency Response and Salvage Plan (ERSP) should be 
completed prior to the FERC submittal.  On this page the wording indicates 
these plans have not been developed.  However, on page A-22 and A-23, OPT 
states that a draft ERSP is included in Appendix I and the SPCC is included in 
Appendix F.  Please ensure the language throughout the document is 
consistent as to the status of such plans. 

 
2.  Page I-1.  NMFS suggests changing the following sentence to state more clearly 

the intent of the PDEA, “The sections of this PDEA have been prepared, 
pursuant to the requirements of FERC’s regulations at 18 CFR §4.38 and 
§4.61, to describe project area environmental resources, project-related effects 
on environmental resources, and to discuss approaches and measures to 
address those effects project-related effects on the environmental resources.”  

 
3. Page I-5.  We suggest defining/clarifying the word “clean,” e.g., non-greenhouse 

gas emitting, used in the following sentence to provide clarity as to its 
relationship to greenhouse gas emissions because, as it is currently used, may 
have a connotation of “no environmental concern or impact.”  “The Proposed 
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Action would consist of deployment and operation of 10 PowerBuoy® wave 
energy converters (WECs), which transform the kinetic energy of ocean 
swells into clean, renewable electricity.  The 10 PowerBuoys currently 
proposed by OPT will have a maximum output of 2.1 MW and are expected to 
generate up to 4,140 MWh annually of clean, renewable, ocean energy—
enough to power approximately 800 typical coastal houses.” 

 
4. Page I-7.  The following paragraph appears to have the intent of a summary-type 

statement of the types of environmental effect and the degree of effect the 
proposed project would have on environmental resources.  With this 
understanding of the purpose of the paragraph, it should be edited and 
expanded to be inclusive of the issues and proposed action which OPT and the 
Aquatic Species Subgroup have discussed and addressed.  Given the spirit and 
tone of conversations during the settlement agreement process, we suggest 
editing the paragraph as follows, “Constructing and operating the Reedsport 
Project, with the measures proposed in this license application, would likely 
result in minor, highly- localized effects to benthic habitat and biota; minor 
reductions in the area available for commercial and recreational fishing and 
occasional instances of lost or damaged crab pots; minor, local, and short-term 
disturbance to marine organisms and navigational traffic during construction 
and maintenance; and minor ground-disturbance associated with installation 
of the above-ground portion of the transmission line.  Given the length of the 
license (50-years) and the novelty of such a project considering its scope and 
scale, licensing participants have expressed general concern about potential 
effects of the project on marine mammals; fish, invertebrates, and the local 
marine food web, birds, and other marine organisms, and ocean waves, 
currents, and shoreline morphology  and currents,and OPT has proposed to 
conduct post-deployment studies of these resources for varying lengths of time 
to obtain data and observations to  necessary for evaluation of  evaluate these 
potential effects.  The results from the proposed studies will be incorporated 
into an adaptive management process which will determine the need for 
additional studies beyond the initial proposal of a few years.  The adaptive 
management process is a key component of the proposed action because of 
the long-term (50 year) implications of such an action on the marine 
resources that may be affected have not been studied before.  OPT’s proposed 
action includes adequate environmental protection measures and post-license 
studying and monitoring requirement to minimize and evaluate potential 
effects in the near-term.  OPT has demonstrated a willingness to work with 
resource agencies and stakeholders to evaluate potential resource effects and 
to refine the project design and installation methods to minimize disruptions 
to local ocean use and habitat.” 

 
5. Page 3-3.  Figure 3.A.1-1 (top figure).  Please clarify if there are two locations of 

ballast tanks as indicated on the figure or the single ballast tank at the base of 
the PowerBuoy.  
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6. Page 3-18.  Please edit the following paragraph  “The O&M plan also includes: 1) 
guidance from NOAA on restrictions to approaching a PowerBuoy if a seal or 
sea lion Steller Sea Lion (listed under the Endangered Species Act) is hauled 
out on a float; and 2) the protocol for OPT staff to follow if an injured, 
stranded, entangled, or dead marine mammal is observed during routine 
maintenance operations (see Appendix B).”  In addition, the referenced 
protocol is not included in Appendix B.   

 
7. Page 3-21.  In the following statement, please detail the criteria for 

decommissioning, timeframe in which decommissioning would occur with 
reference to specific state guidelines.  “In the eventuality that the project is 
decommissioned, the project will be removed in accordance with state 
guidelines.” 

 
8. Page 4-7; Table 4.A.1-4.  NMFS suggests editing the table to provide a clearer 

understanding of what topics OPT is addressing in their study plans.  As it 
currently is presented, it appears OPT is providing a study plan to address 
effects to ocean currents, key forage plankton, and the presence of toxic 
chemicals in the water column and the sediment.  

 
9. Please replace the word “spawners” in the title of No. 10 “Site Use by/Presence of 

Salmonids (Smolts and Spawners) to “adults”.  In addition, the Fish and 
Invertebrate Study is not addressing adults but targeting juveniles.  

 
10. Page 4-8.  We suggest editing the sentence as follows,”…..endangered or 

threatened species or result in the destruction of or adverse modification of the 
designated critical habitat of such species.” 

 
11. Page 4-10; Table 4.B.3-1.  We suggest editing the table to show that critical 

habitat is designated for Southern resident killer whales (SRKW), Steller sea 
lions, and green sea turtles.  

 
12. Page 4-10; Table 4.B.3-1.  We suggest editing the title of the column as 

follows, “Recovery Plan Citing Citation.”  The recovery plan for SRKW and 
Steller sea lions was finalized in 2008.  

 
13. Page 4-11.  NMFS suggests editing the sentence as follows because many of 

the impacts of the proposed action are unknown, thus, the reason why OPT 
has proposed the cetacean and pinniped study plans.  In addition, please be 
clear about the protective measures which are being referred to here in 
sections 5.C., “Analysis of potential project effects on marine mammals is 
presented in Section 5.C.3 and 5.C.5.  From the analysis in these sections, 
OPT found that a number of protective measures can be implemented to 
minimize the possibility of serious effects to marine mammals in the project 
area.  Consequently, OPT proposes to seek an incidental harassment 
authorization from NOAA for construction and operation of the project.”  
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Please elaborate, here or in section 5.C about the proposal for an incidental 
harassment authorization including the anticipated impacts and the species 
which an incidental harassment authorization will be applied for.  

 
14. Page 5-3.  The discussion about cumulative effects should include projects 

based upon the range of the species affected.  For example, considering the 
migratory route of gray whales and the movement of SRKW, OPT should 
include proposed wave energy and offshore projects in Washington and 
California as well as the projects in Oregon.  

 
15. Page 5-5.  The temporal scope of the cumulative impacts discussion should 

consider reasonably-foreseeable actions 50 years into the future.  Given this 
timeframe, the discussion should include the marine reserves planning process 
in Oregon, wave energy projects and other alternative energy projects, 
submarine cables, and offshore aquaculture.  

 
16. Page 5-15.  NMFS suggests defining the term ocean currents to be more 

specific regarding the spatial extent of the impact from the proposed project.  
Suggest editing this sentence as follows, “…so it is not reasonable to expect 
that a project the size of the proposed Reedsport Project would have only a 
negligible effect on ocean currents wave attenuation and subsequent erosion 
and/or accretion patterns in the Coos littoral cell.”  A similar sentence is in 
the following paragraph, thus, please make the two statements consistent.  

 
17. Page 5-15.  In the sentence “OPT’s proposed Wave, Current, and Sediment 

Transport study….” please ensure that it is capturing the scope of the 
proposed study which is a scaled-back version of the full study originally 
drafted by OPT and Oregon State University.  The proposed study is designed 
to determine whether the 10-buoys are having a negative impact on wave, 
current, and sediment transport.  However, the study is not designed to be able 
to distinguish the effects of the project from any natural events that may cause 
changes along the shoreline.  The limitations of the study should be made 
clear, along with a commitment for the potential need for further studies 
through adaptive management.  

 
18. Page 5-18.  The last sentence of the first paragraph is an overstatement of the 

applicability of the water quality data collected south of the Umpqua River.  
The water samples in the Umpqua River study were tested for coliform 
bacteria which come from upland sources of fecal matter.  These test results 
do not apply to the water quality concerns which have been raised by the 
Aquatic Species Subgroup for the proposed project.   

 
19. Page 5-19.  In the title of Figure 5.C.2-1, please replace the word “near” with 

the distance from the Reedsport project that these data were collected, i.e., 70 
miles southwest of the Reedsport wave park. 
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20. Page 5-22.  The first full paragraph appears to be repeating the information 
presented on page 5-19.  Please delete or provide additional detail as to how 
this paragraph differs from the information presented in the previous pages.  

 
21. Page 5-23.  Please edit the following sentence to be: “As outlined in the 

Declaration of Cooperation, the Aquatic Species Subgroup determined that 
the potential exposure would be low and the impact to seabirds and marine 
mammals dependent upon the type of fluid used and the rigosity of the 
response plan impact or exposure of fluik leakage on seabirds was low and 
uncertain for marine mammals, but that further evaluation of the potential for 
effects was appropriate.”   

 
22. Page 5-24.  NMFS suggests editing the paragraph as follows for greater 

clarity, “To minimize the likelihood of a spill, OPT will hire licensed and 
insured marine contractors who have experience working in the marine 
environment and who will be With the other wave energy projects that OPT, 
Inc. has built such as the Kaneohe Bay Project in Hawaii, the marine 
construction contractors that OPT, Inc. hires are required to have spill 
response plans and their own insurance.  OPT plans to use licensed, insured, 
marine contractors for the proposed project.  OPT will believes, as has been 
successfully done with many other marine construction projects, that the 
installation of the  install the Reedsport Project can be executed with the 
environmentally safe manner with appropriate safeguards to minimize the 
potential effects of the spills in the unlikely chance that one occurs.”  

 
23. Page 5-26.  The antifouling paint contains copper which has been 

demonstrated to have adverse affects on coho salmon, in particular.  Thus, 
please include in the discussion about the effects of copper, research 
conducted by NMFS’ Northwest Fisheries Science Center on this topic (see 
Baldwin et al. 2003; Sandahl et al. 2005; and McIntyre et al. 2008 which can 
be found at: 
http://www.nwfsc.noaa.gov/publications/displayinclude.cfm?incfile=prog4by
doctype.inc .) 

 
24. Page 5-27.  The applicability of the first sentence to this project is unclear.  

Please provide additional text regarding release rates as a function of “little 
movement or change in depth.” 

 
25. Page 5-27.  The first full paragraph appears to be misplaced.  The preceding 

paragraphs and the section heading are related to “Leachate from the Anti-
fouling Paint,” thus, the water quality parameters listed, except pH, are not 
expected to be affected by such a discussion.  The discussion of dissolved 
oxygen should occur in the context of biofouling and the subsequent removal 
of build-up on the components of the array.  Please clarify the sentence, “The 
depth of the water…..settled contaminants adhering to the sediment and 
reentering the water column as a result of project installation.”  After project 
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installation is when concerns regarding contaminants in the water column 
arise.  Thus, project installation will not cause resuspension of settled 
contaminants.  Please clarify whether the intent of the paragraph is to address 
water quality concerns from the leachate or general water quality concerns 
from operation of the wave array.  

 
26. Page 5-27; Paragraph c.  “The anti-fouling paint…represents neglible effects 

to the marine community.”  Please correct the depth to be in-line with the 
current proposal.  In addition, this statement should be qualified that it is 
assuming a new community is not created, which is an untested assumption 
and one that is not expected.  In addition, the issue that the buoys will be 
repainted 10 times throughout the 50-year license needs to be discussed and 
addressed with regards to the potential environmental affects.  

 
27. Page 5-32.  Please provide a citation in Table 5.C.3-2.   

 
28. Page 5-33.  The issue of plankton in the vicinity is not in question, but rather, 

if and how the present community composition may change because of the 
proposed action.  This perspective should be brought into the document.  

 
29. Page 5-34.  In the following paragraph, several corrections/clarifications are 

needed.   “There are approximately 437 species of marine macrobenthic 
marine algae that are thought to occur in Oregon (Hansen 2003).  Much of the 
Oregon coast, including the project area, is exposed, sand-scoured habitat 
with less species richness (is species richness referring to flora and fauna or 
just flora? Please clarify) than the more diverse habitat present in the 
neighboring states of Washington and California (Pers. comm. ODFW Marine 
Mammal Research Program, September 17, 2007) (Is this the correct 
citation? Is it the marine mammal program or the Hansen paper 2003.  
Please double-check). Oregon has 227 fewer taxa (please clarify if this is 
referring to marine vegetation/algae or flora and fauna?) than southeast 
Alaska/Washington and 336 fewer species than California (Hansen 2003).  
Macrobenthic marine algae typically need hard substrate, and it is uncommon 
to find macrobenthic marine algae deeper than 100 feet (30 meters) in Oregon 
(Pers. comm. ODFW Marine Mammal Research Program, September 17, 
2007). The substrate in the area of the proposed cable route and the 
PowerBuoy array is all sandy. The depth at the proposed location for the 
PowerBuoy array in the northwest corner of the project area ranges from 
approximately 204 to 225 feet (62 to 69 meters), as determined during the 
Marine Geophysical Survey (Sea Engineering 2007). Therefore, macrobenthic 
algae presence is not expected to occur in the project area (Pers. comm. 
ODFW Marine Mammal Research Program, September 17, 2007) (Again, is 
this the right citation? Please double-check).” 

 
30. Please note, marine algae may not be present now, however, it will likely be 

present post-construction because of the presence of hard substrate 
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(attachment points) within the photic zone.  
 

31. Page 5-35.  Please be consistent throughout the document regarding the depth 
of the proposed project.  “In comparing the Umpqua site to the Reedsport 
Project area, both have sand although the project area is deeper than the 
Umpqua study site ) depths at the project area range from 165 204 to 225 
feet).” 

 
32. Page 5-38.  In the discussion of Dungeness crab, please include a discussion 

about the life history characteristics during the adult stage and the movement 
of juveniles from estuaries offshore during the transition from juvenile to 
adult.  Presence/abundance of adults at the site should be discussed.  

 
33. Page 5-38.  Please define the term “project vicinity” because it is used in 

several places in the PDEA.  
 

34. Page 5-39.  NMFS suggests editing the sentence to read, “The following 
discussion assesses unlisted (under the ESA) demersal, pelagic, anadromous, 
and elasmobranch species present in the project area.  ESA-listed species are 
specifically addressed in section 5-5.” 

 
35. Page 5-49.  We suggest editing the title of Figure 5.C.3-1 to read, “Suitability 

INTRINSIC POTENTIAL of habitat for the longnose skate, spiny dogfish, 
and leopard shark.” 

 
36. Page 5-49.  Please discuss seasonal information that affects use patterns at 

haul outs by species, as appropriate (i.e., timing of molting/breeding by 
species). 

 
37. Page 5-51:  An additional source for Table 5.C.3-6 is the M.S. Thesis by J. 

Scordino re: seasonal use of haulouts and rookeries in Oregon, available 
online at:  
http://ir.library.oregonstate.edu/dspace/bitstream/1957/3803/1/Scordino.Thesi
s.2006.pdf).   

 
38. Page 5-52.  Please discuss the seasonal occurrence of male California sea 

lions off Oregon more specifically than just in winter. 
 

39. Page 5-55.  In Table 5.C.3-7, description of gray whales should include 
discussion of Pacific Coast Feeding Aggregation.  The Draft Environmental 
Impact Statement for the Proposed Authorization of the Makah Whale Hunt, 
released this year for public comment, contains a comprehensive description 
of the Pacific Coast Feeding Aggregation of gray whales in the Eastern North 
Pacific stock, which could be encountered outside the migratory period.  The 
draft statement is available online at www.nwr.noaa.gov. 
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40. Page 5-65.  NMFS suggests editing this section to specifically identify the 
concerns on the environment from deploying and operating the project, i.e., 
sound disturbance to cetaceans, change in electromagnetic fields, increase in 
ambient underwater noise/vibration, degradation of water quality, change to 
sediment transport within the Coos Bay littoral cell.  

 
41. Page 5-65.  NMFsuggests changing the subheadings of the subsequent 

sections to reflect the potential effects as they are itemized.  
 

42. Page 5-65.  In the last paragraph on this page, please add information about 
the sightings of SRKWs off the Oregon coast in addition to the humpback 
discussion, i.e., “In addition, humpback whales are known to periodically 
swim off the mouth of the Umpqua River and Southern Resident killer whales 
are sighted off the Oregon coast…” 

 
43. Page 5-66.  We suggest editing the sentence as follows, “In addition, at a 

March 31, 2008 Aquatic Species Subgroup conference call, subgroup 
members indicated concern that derelict fishing gear may snag on project 
moorings, and in turn pose an entanglement risk to cetaceans and pinnipeds.” 

 
44. Page 5-66.  We suggest editing the sentence as follows, “While there is 

evidence suggesting that whales can will detect underwater structures and 
avoid them a wave energy project, OPT and the Aquatic Species Subgroup 
believe that it is prudent to develop a better understanding of: 1) gray whale 
migratory whale paths in the project vicinity; 2) characterize the acoustic 
emissions generated by the wave energy converters to better understand if the 
frequency range and sound intensity generated by the buoys is audible to 
cetaceans and any potential for sound disturbance, and 3) 2) how the 
migrating gray whales behave in the presence of the project (e.g., do they 
have the acuity to detect and avoid the systems).  If study results indicated 
that a deterrent system….” 

 
45. Page 5-67.  In the discussion of how the operations and maintenance plan will 

address derelict gear which may be caught on the array, the initial underwater 
video monitoring every three to four months is sufficient, however, reducing 
the monitoring to annually for the remaining 48 years of the license is 
insufficient given the concern and likelihood of derelict gear being caught 
within the array.  NMFS recommends continuing the underwater observations 
for derelict gear on a quarterly basis until, at a minimum, the fifth year of the 
project, followed by a subsequent discussion with the Aquatic Implementation 
Committee on how to continue monitoring.  

 
46. Page 5-67.  OPT needs to provide greater certainty that the derelict gear on 

the array will be removed because of the likely potential of injuring or killing 
marine organisms from invertebrates to mammals.  NOAA allocates millions 
of dollars nationally to cleaning up marine debris because of the deleterious 
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impact to our trust resources.  Thus, please edit the sentence as follows, “In 
the event that findings indicate derelict fishing gear is found on the 
accumulating on project array moorings and is a significant entanglement risk 
to living marine resources, OPT will remove derelict fishing gear as soon as 
possible and by means available after detecting derelict fishing gear on the 
buoy system, specifics subject to discussion with the Aquatics Implementation 
Committee proposes that the Aquatics Implementation Committee convenes to 
discuss appropriate mitigative actions.” 

 
47. Page 5-68.  Please provide clarity about the purpose of the subheading “Our 

Analysis.”  Is the subheading a placeholder for FERC’s analysis, or stating 
that OPT’s analysis of the project effects differ from the Aquatic Species 
Subgroup? 

 
48. Page 5-68.  NMFS cannot comment on the adequacy of the Phases II, III and 

adaptive management plan for the Cetacean Study Plan until OPT has 
completed the study methodology and provided the adaptive management 
framework for review.  Additionally, OPT proposes to adaptively and as part 
of phased study identify, deploy and monitor mitigation measures to avoid 
take, after take occurs.  To the extent possible, the adaptive management plan 
and phased study should aim to avoid the risk of take preemptively. 

 
49. Page 5-69.  We suggest editing the following paragraph to include the novelty 

of such a proposed action compared to others which have been involved in 
marine mammal entanglements, “Celikkol (1999) analyzed the risk of 
entanglement for an offshore aquaculture farm …….The mooring lines and 
the power/fiber optic cable of the project are more substantial that the fishing 
or crab pot lines that have been involved in previous entanglement incidents. 
Yet, it is understood that these lines with such configurations have not been 
readily used to the same degree in migratory pathways or habitat of 
cetaceans. The PowerBuoys, SSFs, and gravity base anchors will be 
connected with 5-inch-diameter synthetic mooring lines.”  NMFS has shared 
with OPT our concerns regarding the expected tightness of the mooring lines 
and suggests OPT consider providing more detail to support the stated 
assumption and discuss this proposed topic with the marine mammal 
acoustician workgroup for their understanding of the relative likelihood of 
looping of the lines and the risk to marine mammals (also see comment #91).  

 
50. Page 5-70.  Based on the analysis provided in the last paragraph of page, OPT 

should add a conservation measure to avoid vessels disturbance of whales, 
e.g., OPT could adopt a measure to watch for whales when vessels are in 
route, if whales are detected stay an adequate distance away (i.e., 600 feet 
identified in analysis), and reduce speed (i.e., 10 knots or below).  
Additionally OPT suggests that, “Noise from project construction and 
maintenance could negatively impact cetaceans for a temporary period; OPT 
anticipates that the likely effect from project construction would be avoidance 
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of the project area.”  OPT should include an analysis of the noise level from 
maintenance and construction activities.  To the extent possible, OPT should 
develop conservation measures to avoid disturbance of cetaceans from these 
activities.  If not possible, NMFS recommends that OPT apply for an 
incidental harassment authorization, in consultation with NMFS headquarters 
small take program. 

 
51. Page 5-71.  We suggest editing the sentence to read, “However, evaluating the 

effects of a PowerBuoy on whales in any credible way is at present difficult 
due to the absence of previous experience with such technology at this scale 
and the relatively poor understanding researchers have of cetacean behavior. 
OPT therefore believes that the proposed phased whale monitoring research 
program, within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the 
wave park.” 

 
52. Page 5-71.  NMFS cannot comment on the adequacy of the Adaptive 

Management Plan to provide a framework for appropriate mitigation until the 
plan is available for NMFS review.  Additionally, regarding appropriate 
mitigation to for derelict gear, see comment provided above on this subject 
(comment on Page 5-67). 

 
53. Page 5-71.  We believe that the presence of derelict gear poses a significant 

hazard to marine organisms and should be removed independent of if, at the 
time it is observed, it is or is not “deemed a problem.”  Please see comments 
on Page 5-67 and edit the section accordingly.  

 
54. Page 5-74.  Given that OPT has not chosen a specific ultra high molecular 

weight polyethylene(UHMWPE), please include language that states that 
whichever product OPT decides to use, it will meet the criteria stated in this 
section in the material safety data sheets, i.e., not soluble in water, non-
hazardous product, used in the marine environment previously.  

 
55. Page 5-74.  NMFS recommends that OPT develop a fencing strategy for 

pinnipeds in consultation with NMFS, if fencing becomes necessary. 
 

56. Page 5-74.  For clarity, please use the full name when either referring to the 
Aquatic Species Subgroup or Aquatic Implementation Team.  For example, 
“Accordingly, in the event that it is determined that the UHMWPE coating 
does not adequately keep pinnipeds from using the float, OPT will, in 
consultation with the subgroup, install fencing around the perimeter of the 
float.”   

 
57. Page 5-74.  Please be clear about the intention of the pinnipeds presence and 

abundance study.  As proposed, the study does not have the statistical rigor to 
be considered a behavioral study with respect to feeding behavior.  Thus, 
please edit the following sentence accordingly, “OPT has proposed a study to 
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assess aspects of pinniped presence and abundance behavior at the proposed 
Reedsport Project.” 

 
58. Page 5-74.  Please edit the following paragraph to reflect the purpose of the 

pinnipeds study, “The primary objectives of the Pinniped Study are: (1) 
observe pinniped use or non-use of the single PowerBuoy; and (2) determine 
if pinnipeds are prevented from hauling out on the PowerBuoys in the 
presence of either UHMWPE or fencing (to test the hypothesis: there is no 
haul-out use of the single PowerBuoy by pinnipeds); (3) . As a secondary 
objective, information will be collected information on the pinniped presence 
and abundance in and around the wave park when there is a single PowerBuoy 
(Phase 1) and 10 PowerBuoys (Phase 2).” 

 
59. Page 5-77.  We suggest editing the sentence to read, “The direct observations 

of pinnipeds in the project area will be provide for monitoring presence and 
abundance of these species following deployment of the project.  This 
monitoring effort will enable determine of whether pinniped use of the area 
increases after deployment of the project.” 

 
60. Page 5-79.  We suggest editing the sentence to reflect the proposed actions by 

OPT regarding electromagnetic fields (EMF), “In response to these concerns, 
OPT has proposed a study plan to evaluate the effects of EMF resulting from 
the proposed action on marine resources.” 

 
61. Page 5-87.  NMFS recommends including the following language regarding 

what OPT will do when threshold levels for species of concern are not 
available in the literature to compare in situ findings, “Where threshold levels 
are not available in the literature for species of concern, the Aquatic 
Implementation Committee will be convened to determine appropriate steps 
through the Adaptive Management process to understand the effects of the 
EMF on these species.” 

 
62. Page 5-97.  We suggest editing the sentence as follows to incorporate the 

adaptive management process, “OPT will review the collected noise data with 
stakeholders, and anticipates that study findings will either confirm OPT’s 
belief that noise produced by the PowerBuoy will have negligible effects on 
the marine community, or if more noise is generated than expected, will 
provide a sound basis for determining appropriate additional steps to either 
further evaluate or mitigate for project operations through adaptive 
management.” 

 
63. Page 5-97.  With regards to the potential environmental effects from the 

proposed project one marine habitat, please edit the list to include the 
following, “Construction and operation of the project will alter habitat in the 
project area by placement of project components and creation of “new” 
habitat features (hard structure in surface, water column, and benthic 
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habitats).  Resulting potential environmental effects include: direct effects to 
the benthic community from placement of project mooring components and 
subsea transmission cable on the seabed, changes to marine community 
composition, and changes to the open-water marine habitat by adding 
structure.”  

 
64. Page 5-99.  In the discussion regarding the marine species which OPT have 

included in Table 5.C.3-11 and are considered to be of concern, NMFS 
recommends that the discussion begin with a comprehensive discussion of the 
marine organisms that may be present in the project area which should 
acknowledge the species within the marine food chain.  OPT should reference 
the Oregon Department of Fish and Wildlife nearshore management strategy 
which provides information on species that may be in the area and consider 
species which may use the area as habitat.  The text should clarify that the 
species in the list provided are ones which OPT has decided are of concern, 
but the Aquatic Species subgroup recommends a more comprehensive list of 
organisms.  One particular species of note which is missing from the table is 
green sturgeon, an ESA-listed species.  

 
65. Page 5-102, Appendix C-24.  We suggest editing the sentence to read, “The 

Fish and Invertebrates Study Plan…..including NOAA’s Oregon State Habitat 
Office, Habitat Conservation Division District and NOAA’s Protected 
Resources Division, during their review of previous drafts. Additional 
comments were received from NOAA’s Northwest Fisheries Science Center 
Staff on April 14, 2008;….”  As a general comment, the PDEA should 
acknowledge the receipt of comments in all applicable sections, i.e., 
comments from NMFS’ Northwest Fisheries Science Center and the Protected 
Resources Division were provided to OPT on the cetacean and pinniped study 
plans.  

 
66. Page 5-104.  The paragraph that begins with “OPT anticipates….” discusses 

the expected changes from the proposed project on rockfish but should also 
discuss the high level of uncertainty concerning changes in the local food 
webs and habitat structure given the introduction of new structure an 
associated project technology.  Thus, the sentence should be edited as the 
following, “OPT anticipates that the changes to the local habitat associated 
with the deployment of a wave energy array may attract structure-oriented 
fish, such as rockfish.  This effect is not necessarily negative; artificial 
structures may benefit rockfish (Love et al. 2006) and may enhance local 
fisheries. However, the project does differ from many artificial reefs: the 
PowerBuoy  mooring structures are widely spaced in the array; the mooring 
lines are only 5 inches in diameter; and the anchors will be located at depths 
of approximately 204 feet (62 meters) and greater (artificial reef structures are 
typically deployed in shallower water). So, there is some uncertainty to what 
degree the project structures will serve in an artificial reef capacity given 

13 
 



these variables, it is unknown how rockfish will react to the array over the 50-
year life of the project.”   

 
67. Page 5-104.  We suggest editing the following sentence to recognize how the 

proposed action will alter the marine environment, “The possibility that the 
PowerBuoy array will alter the pelagic environment enough to act as a Fish 
Aggregation Device (FAD) for pelagic fishes and invertebrates is quite high.” 

 
68. Page 5-105.  As stated previously, it is important to acknowledge the 

uncertainty under which the effects of the proposed action are discussed.  
Thus, please edit the following paragraph, “The potential effects to the marine 
community resulting from changing an open-water marine habitat to one with 
an anthropogenic structure operation of the project may result in a change in 
the distribution and abundance of marine species within the array relative to 
areas outside of the array.  although habitat alterations attributable to the 
PowerBuoy array would almost certainly be on such a small spatial scale (the 
total footprint is about 30 acres [0.12 km2]) that an effect to populations of 
affected species is unlikely. Nonetheless, OPT’s proposed Fish and 
Invertebrates Study will monitor the marine community in the PowerBuoy 
array both before deployment of the project and after 3 years post-
deployment.  The results from the 3 years of study will feed into the adaptive 
management process to inform the need for additional studies and the 
mechanisms by which to do so. This approach will evaluate any changes in 
key indicator species and/or the marine community composition.” 

 
69. Page 5-106.  First full paragraph on the page, review comment made on Page 

5-70 above. 
 

70. Page 5-106.  The language within the document needs to reflect the 
uncertainty around the effects of this project on the marine environment.  
Thus, please edit the following paragraph accordingly, “There is no limited 
evidence that EMF generated from the project components will negatively 
affect marine life in the project area, though therefore the EMF Study will be 
conducted to further evaluate this possibility.” 

 
71. Page 5-106.  The Cumulative Effects discussion, as written, focuses on 

cumulative actions but does not discuss the cumulative effects of these actions 
as it relates to the effects discussed previously from the proposed action, i.e., 
EMF, entanglement, noise, predation, migration corridor. Thus, actions such 
as dredge material disposal sites, offshore fiberoptic cables, potential wave 
energy projects, should be discussed.  The scope of actions that should be 
considered should be based on the temporal and spatial patterns of marine 
species being affected.  Please edit the cumulative effects paragraph to 
address a greater scope of actions and the language within the description to 
be, “There are not many industrial projects off the Oregon Coast to which a 
wave energy project would represent a cumulative effect. Other actions 
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occurring off of the Oregon Coast include: dredge disposal, fiberoptic cables, 
and wave energy.  The most obvious An example of a nearby dredge material 
disposal site is the Umpqua Ocean Dredged Material Disposal Site. The 
USACE has been is responsible for the dredging of the mouth of the Umpqua 
River, which began in 1924 shortly after the construction of jetties at the 
mouth of the river that were designed to aid in the navigability of the river. 
The frequency of maintenance dredging depends upon the volume of 
sediments transported into the estuary and the frequency and severity of storm 
conditions. A designated disposal site of dredged materials is located about 1 
mile offshore of the Umpqua River mouth, or approximately 5.5 miles south 
of the Reedsport Project site. Dredged material disposal amounts are available 
beginning in 1976. The most recent recording of materials disposed onsite is 
2006, in which 62,000 cubic yards of dredged material was deposited 
(USACE 2007). It is anticipated that the effects of repeated dumping such vast 
quantities of sediment into the ocean over a period of 83 years, smothering all 
benthic habitat within the dumping footprint, immeasurably dwarfs any 
effects of the 10- PowerBuoy Reedsport Project, particularly on benthic 
species and their habitat.”  

 
NMFS has concerns with the language used in the last sentence of this paragraph 
in describing the effect of the dredge material disposal actions and consider the 
sentence to include adjectives which are exaggerated descriptions of the effect.  
Please note that it is not OPT’s responsibility to state the relative effect of their 
project versus another, but instead account for other projects which are affecting 
the same resources and describe how OPT’s project, may or may not, be an 
additive effect on that resource.  In addition, when considering the effect of 
project, it should be noted that the size of a project is not necessarily correlated 
with the level of the impact.  In addition, it should be noted that the U.S. Army 
Corps of Engineers (USACE) site does function as a nearshore sand 
replenishment site.  
 

72. Page 5-107.  In the discussion regarding effects to cetaceans, the PDEA 
should include the Makah Bay wave energy proposal in the cumulative effects 
analysis because it is within the migratory pathway of gray whales.  In 
addition, please include proposed wave energy projects, or other applicable 
development actions, in California state waters that may affect resources 
which cross state boundaries.  

 
73. Page 5-108.  Underwater noise/vibration is mentioned under cumulative 

effects for cetaceans, however, vibration was not described as an effect of the 
action.  Please make the two sections consistent.  In addition, please state that 
OPT, nor FERC, has the information on the acoustic signatures which these 
wave energy converters will produce to fully evaluate the potential effects on 
marine resources.   

 
74. Page 5-108.  We suggest editing the sentence as follows to more fully 
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represent the analysis, “Results of the proposed monitoring and adaptive 
management process will begin to allow for evaluation and characterization of 
these potential effects for the Reedsport Project as well as a better 
understanding of the projection of potential future cumulative effects.” 

 
75. Page 5-136 to 137.  The description of SRKW should be updated to reflect 

best available information.  Please review and incorporate information from 
the final recovery plan for SRKW (available online at www.nwr.noaa.gov).  
In the last full paragraph on pg 136, NMFS recommends that OPT revise the 
description of seasonal distribution after review of the final recovery plan.  
SRKWs can occur throughout their range any time of year, but the entire 
population is most likely to occur in inland waters of Washington (WA) and 
British Columbia (BC) from May to September, with more variability among 
pods in fall, and sightings of pods in coastal waters of BC, WA, Oregon and 
California more likely to occur from January to May.  Below is a table of 
sightings in coastal areas (40 sightings to date) - sightings range from 
September to May but most are between January and May.  Additionally, the 
2007 population estimate is 87 whales (and see recovery plan for population 
trends over time). 

 
76. Page 5-138.  For the last paragraph on the page, please see comment on Page 

5-51 re: additional source of information on seasonal use patterns at haul outs 
in Oregon. 

 
77. Page 5-140.  In addition to survey data cited NMFS’ Northwest Region has 

received information about sea turtle strandings in Washington and Oregon.  
For the 10 year period from the beginning of 1997 through 2007, 26 sea 
turtles have been reported stranded, alive or dead) in Oregon and Washington.  
Of these 15 were green turtles (Chelonia mydas), 5 were olive Ridley turtles 
(Lepidochelys olivacea), 2 were loggerhead turtles (Caretta caretta), and the 
remaining 4 were unidentified. (NMFS unpublished data).  This data can 
supplement the sighting data cited. 

 

http://www.nwr.noaa.gov/


Known sightings of Southern Resident killer whales along the outer Pacific Ocean coast (NMFS 2008- recovery plan and more recent sightings from 
NWFSC). 

Date Location Identification Source Comments 

British Columbia outer coast 

31 Jan 1982 
Barkley Sound, west coast 
of Vancouver Island 

L pod J. Ford, PBS/DFO Off shore of Sound 

21 Oct 1987 
Coal Harbor, north 
Vancouver Island 

Part of L pod J. Ford, PBS/DFO 
Were way up inlet a long 
distance from open ocean 

3 May 1989 
Tofino, west coast of 
Vancouver Island 

K pod WMSA -- 

4 July 1995 
Hippa Is., south Queen 
Charlotte Islands 

Southern Resident J. Ford PBS/DFO 
Carcass found on beach, ID 
only by genetics 

May 1996 
Cape Scott, north 
Vancouver Island 

Southern Resident J. Ford PBS/DFO 
Carcass found on beach, ID 
only by genetics 

4 Sep 1997 
Off Carmanah Point, sw 
Vancouver Island 

L pod 
Observed by P. 
Gearin, NMML 

Identified by D. Ellifrit 

14 Apr 2001 
Tofino, west coast of 
Vancouver Island 

L pod J. Ford PBS/DFO  

27 Apr 2002 
Tofino, west coast of 
Vancouver Island 

L pod J. Ford PBS/DFO  

12 May 2002 
Tofino, west coast of 
Vancouver Island 

L pod J. Ford PBS/DFO  

30 May 2003 
Langara Is., Queen 
Charlotte Islands 

L pod M. Joyce, DFO  

17 May 2004 
Tofino, west coast of 
Vancouver Island 

K and L pods M. Joyce, DFO  

9 June 2005 
 

West of Cape Flattery, 
Washington in Canadian 
waters 

L pod 
SWFSC 
 

Whales were exiting the 
Strait of Juan de Fuca 

7 Sep 2005 
 

West of Cape Flattery, 
Washington in Canadian 
waters 

L pod 
NWFSC 
 

Whales were exiting the 
Strait of Juan de Fuca 

18 Mar 2006 
North of Neah Bay, 
Washington in Canadian 

J pod NWFSC 
Whales were exiting the 
Strait of Juan de Fuca 
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Date Location Identification Source Comments 
waters 

8 May 2006 
Off Brooks Peninsula, west 
coast of Vancouver Island  

L pod 
J. Ford PBS/DFO 
 

 

1 Dec 2006 Johnstone Strait L pod J. Ford PBS/DFO  

Washington Outer Coast 

4 Apr 1986 Off Westport/Grays Harbor L pod J. Ford, PBS/DFO  

13 Sep 1989 West of Cape Flattery L pod 
J. Calambokidis, 
Cascadia Research 

 

17 Mar 1996 3 km offshore Grays Harbor L pod 
J. Calambokidis, 
Cascadia Research 

 

20 Sep 1996 
Off Sand Point (29 km 
south of Cape Flattery) 

L pod 
Observed by P. 
Gearin, NMML 

Identified by D. Ellifrit 

15 Apr 2002 Long Beach L60 
D. Duffield, Portland 
State Univ. 

Stranded whale identified 
by K. Balcomb, CWR 

11 Mar 2004 
13 Mar 2004 

Grays Harbor 
Off Cape Flattery 

L pod 
J pod 

B. Hanson, NWFSC 
B. Hanson, NWFSC 

Whales were exiting Strait 
of Juan de Fuca 

22 Mar 2005 Fort Canby-North Head L pod J. Zamon, NWFSC  
23 Oct 2005 Off Columbia River K pod SWFSC, Cscape  
29 Oct 2005 Off Columbia River K and L pods SWFSC, Cscape  
1 Apr 2006 Westport L pods PAL  
6 Apr 2006 Westport K and L pods Cascadia Research  

13 May 2006 Westport K and L pods PAL  
26 May 2006 Westport K pod PAL  
29 May 2006 Westport K pod PAL  

Oregon 

Apr 1999 Off Depoe Bay L pod J. Ford, PBS/DFO  
Mar 2000 Off Yaquina Bay L pod J. Ford, PBS/DFO Seen week of Mar 20 
14 Apr 2000 Off Depoe Bay Southern Residents K. Balcomb, CWR  
30 Mar 2006 Off Columbia River K and L pods B. Hanson, NWFSC  

California 
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Date Location Identification Source Comments 

29 Jan 2000 Monterey Bay K and L pods N. Black, MBWW 
Seen and photographed 
feeding on fish 

13 Mar 2002 Monterey Bay L pod N. Black, MBWW  
16 Feb 2005 Farallon Is L pod K. Balcomb, CWR  
26 Jan 2006 Pt. Reyes L pod S. Allen  
24 Jan 2007 San Francisco Bay K pod N. Black, MBWW  
18 Mar 2007 Fort Bragg L pod  Reported on CWR website 
24-25 Mar 2007 Monterey K and L pods  Reported on CWR website 
30 Oct 2007 Bodega Bay L pod Cascadia Research  
27 Jan 2008 Monterey L pod N. Black/K. Balcomb  
2 Feb 2008 Monterey K and L pods N. Black/K. Balcomb  

 
 



 
 

78. Page 5-170.  For the last paragraph on the page, see comment above on Page 5-68, 
regarding Cetacean study plan and adaptive management plan. 

 
79. Page 5-171.  Please review the comment above on Pages 5-136 to 137 regarding 

description of seasonal distribution of SRKWs across their range. 
 

80. Page 5-172.  At the top of the page, NMFS recommends extending the discussion of 
potential effects of project construction, operation and maintenance to include blue 
whales and fin whales as well as humpback whales and SRKWs.  The project is 
sufficiently long in duration that there is potential for occurrence in the project 
vicinity, even where species frequent deeper water.  Although survey data indicates 
primarily offshore sightings of fin whales in Oregon waters, fin whales have also 
been sighted relatively close to shore, and have potential to occur in the project 
vicinity.  Additionally, a recent study detected four blue whales clustered in a five-
mile area of water off Coos Bay, Oregon (2004 field season, Oregon State University 
Whale Telemetry Group; http://mmi.oregonstate.edu/wtg/research/blue-whale).  
Although sighting data indicate relatively rare occurrence, blue whales also have 
potential to occur in the project vicinity.   

 
81. Page 5-172.  Please refer to the comment on Page 5-68 regarding adaptive 

management framework.  Also, refer to comment on Page 5-70 regarding the need for 
additional analysis to show that effects of noise from project construction and 
maintenance are expected to be negligible.  OPT should provide information to 
support this statement in Section 5.C.3 and here. 

 
82. Page 5-173:  Regarding footnote 17 at bottom of the page, OPT should further discuss 

or provide NMFS additional information regarding the following statement, “If OPT 
needs to perform emergency maintenance that requires immediate attention regardless 
of pinniped presence, OPT staff will contact the project’s Response Coordinator who 
will seek the necessary regulatory provisions in order to be compliant with the ESA 
and MMPA.”  Also see comments on Pinniped Study below under comments on 
Appendix C. 

 
83. Page 5-174.  Regarding effects to turtles, OPT should discuss the potential for 

entanglement in derelict fishing gear if found to accumulate on the buoy system.  
Effects upon these species cannot be considered non-existent unless there was a 
greater understanding of the degree to which the wave energy array will collect 
derelict fishing gear. 

 
84. Page 5-174.  With regard to the consultation conducted by NMFS on the OSU and 

Finavera test buoys, the PDEA should note that the conclusion regarding the unlikely 
presence of green, olive ridley, and loggerhead sea turtles offshore of Oregon was 
based on a proposed action with a length of two years.  Thus, the presence of these 
turtles in the area of the OPT buoy deployment would be greater because the time 
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horizon of effects is 50 years and given this length of time, it is more likely that these 
animals may occur at the project site.  

 
85. Page 10-1.  A finding of no significant impact is not warranted until the applicant’s 

analysis is complete (see above comments in Section 5 regarding incomplete study 
plans and unrefined adaptive management plan), and settlement agreement is in place. 
In addition, the language in the final evaluation of impact needs to consider the 
significant uncertainty regarding the potential effects of the proposed action because 
of the novelty of the action, the relative lack of information on how the technology 
will interact with the marine environment. 

 
86. Appendix B, Operation and Maintenance Plan:  

 
a. Page B-1.  Per each element of the O&M plan, clarify where the maintenance also 

functions to provide a platform for observations under various study plans, and 
identify pertinent information about qualifications of the maintenance workers to 
make such observations.  

b. Page B-2.  Under point three, clarify that the diver/ROV will look for any 
accumulation of derelict fishing gear on the buoy system. 

c. Page B-3:  Review comment above on Page 5-173 re: OPT’s plans to rely on a 
response coordinator to provide regulatory provisions on an emergency basis.  
OPT should discuss further with NMFS, as description of this plan does not 
appear to consider the time necessary to pursue the steps outlined in footnote 2 at 
the bottom of the page. 

 
87. Appendix E, Issue Assessments:   

a. Issue No. 1- Cetaceans:  see comments on Appendix C Cetacean Study Plan 
b. Issue No. 3- Pinniped Haul-Out:  see comments on Appendix C, Pinniped Study 

Plan 
c. Issue No. 9- Noise/Vibration:  The document states that, “The installation and 

maintenance of the PowerBuoy would result in a certain level of noise from 
service vessels and equipment.”  More information is needed about the noise 
anticipated from installation and maintenance, anticipated source levels, and 
description of measures to reduce potential for disturbance should be included in 
OPT’s analysis (see applicable comments in Section 5 for details). 

d. Issue No. 10- Sea Turtles:  Review comment above on Page 5-174 re: a potential 
project effect on potentially occurring leatherback turtles not discussed here, or 
above in Section 5. 

 
88. Appendix F, Spill Prevention Control and Countermeasure Plan 

a. Section 7, Contingency Plan Page 16:  The document states that, “While the 
PowerBuoy’s fluids are biodegradable, there is potential that there could be 
impacts to aquatic species such as seabirds, pinnipeds and cetaceans before 
dispersal and degradation occurs.”  This potential effect was not analyzed in 
Section 5 of the draft EA.   
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89. Appendix I, Emergency Response/Salvage Plan 
a. Section 6.6, on Page 16:  See comments above under Appendix B-3 and 5-173 re; 

approaching array if pinniped is hauled out on a PowerBuoy. 
 
General Comments on Issue Assessments (Appendix C) 
 

90. Reference is made to the Aquatics Implementation Committee.  It is unclear from the 
documents provided in the draft Application and the PDEA who is on this committee, 
the responsibilities of the committee, and the committee’s decision-making process.  
Please provide additional documentation regarding this group and their functions.  

 
Cetacean Issue Assessment 
 

91. Please provide context for why large whales are likely to have a higher risk of 
entanglement/collision than other cetaceans.  The discussion should provide 
background on which species have been implicated in past entanglement/collisions 
with fixed objects, and discuss differences in auditory capabilities and perception by 
toothed whales and baleen whales.  Background information will help link study 
objectives to the potential for effects.  The study plan should include a literature 
search to collect information on the incidence of large whale entanglement/collision 
with fixed buoys or other underwater cable arrays.  The report should provide an 
analysis of findings and implications for Reedsport wave energy development. 

 
92. Porpoises should be included in the discussion of ceteceans that may be impacted by 

the proposed action.  The acoustic signature of the PowerBuoys is not known, and in 
the absence of information, it is possible that the acoustic emissions would affect 
porpoises.  Potential sound produced by the PowerBuoy may affect porpoises 
depending on the frequency range and intensity of sound produced.  Potential effects 
from sound include behavioral responsiveness resulting in disturbance or masking 
their use of sound.  The study plan should include a literature search to collect 
information on the interaction between small cetaceans and undersea power 
transmission cables arrays as well as small cetacean utilization of habitat in proximity 
to fixed object arrays (ocean platforms, moorage basins, navigational aids (buoys), 
etc.).  The report should provide an analysis of findings and implications for 
Reedsport wave energy development.  Do fixed object arrays concentrate prey 
species and create pocket habitat for small cetaceans or do small cetaceans avoid 
areas occupied by fixed object arrays? 

 
93. For the meeting of marine mammal acoustic experts, please incorporate into their 

discussion the concerns NMFS has raised regarding the acoustic impact the project 
may have on porpoises and killer whales.  The main focus has been on grey whales, 
however, these other two species will be in the project area and acoustic emission 
impacts and any post-construction monitoring needs for these species should be 
incorporated into the discussion.  In addition, NMFS suggests this group of experts 
discuss the likelihood of the mooring cables being an entanglement risk, i.e. looping, 
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to cetaceans and ways, if any, to support the assertion by OPT that looping will not 
occur. 

 
94. Page C-20.  Please note that NMFS completed a final recovery plan for SRKWs. See 

http://www.nwr.noaa.gov/Marine-Mammals/Whales-Dolphins-Porpoise/Killer-
Whales/ESA-Status/Orca-Recovery-Plan.cfm 

 
95. Page C-25, C-30.  Please modify the statements on these two pages to reflect the risk 

that derelict gear accumulation in the mooring system may have on marine mammals 
and the need for OPT to remove the gear and discuss mitigative actions, if 
appropriate.  

 
96. Page C-25.  In describing Phase I – Baseline Characterization of the migratory path 

of gray whales, please edit the document to reflect the current status of the proposed 
actions.  

 
97. Page C-28.  With regards to the meeting of marine mammal experts, please include a 

description of how resolution of the issues identified will occur.  Will the decision-
making process be through consensus?  Also, please clarify the role, if any, OPT will 
have at the meeting.   

 
98. Page C-30.  Please include the specific language provided by NMFS regarding how 

to respond to an injured, stranded, or deceases marine mammal as provided in an 
email dated April 7, 2008 from B. Lohrman to DTA.  

 
EMF Issue Assessment 
 

99. Page C-47.  Please edit the Metrics and Analyses section to reflect comment #58 
(Page 5-87). 

 
Pinniped Issue Assessment 
 

100. Page C-67.  Re: UHMWPE.  Although the specific UHMWPE product and 
manufacturer has not been chose, please provide a general description of the product 
and criteria to ensure that the product chosen will have comparable environmental 
effects to the sample products described for analysis (i.e. not soluble in water, non-
hazardous, previously used in the marine environment).  
 

101. Page C-68.  Although it is well known that pinnipeds will use man-made anchored 
structures (navigation aids, buoys) as haulout and resting platforms, such utilization is 
not uniform and may range from sporadic or rare events to virtually constant 
occupation.  Please provide more detail regarding methodology used to observe 
potential pinniped haulout.  For example, OPT should explicitly state that 
observations will occur across the range of variables known to affect haul out 
behavior, i.e., across weather states (clear skies, windy, overcast, etc), throughout all 
seasons of the year, across daylight hours, and through the range of sea states which 
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are expected at the project site.  Employing strategic methodology to observe across 
all states that can affect haulout behavior will ensure that the study adequately 
characterizes pinniped use of habitat created by the buoy array. 

 
102. Page C-68.  There appears to be a discrepancy between the timeframe stated in the 

following sentence compared to the language on page C-70.  Please make the two 
statements consistent, “If no pinniped haul-out behavior is observed, OPT will 
provide a summary report to the Aquatics Implementation Committee within three 
weeks of completing the direct observations of the single PowerBuoy.” (Page C-68); 
“In addition, OPT will provide a summary of results of the Phase I (single 
PowerBuoy) observations within six weeks of completing the direct observations of 
the single PowerBuoy, and will provide final results in an annual report.” (Page C-
70). 

 
103. Page C-69.  For the following statement, please provide clarification as to why 

winter is not included in the observation plan and the explanation regarding three 
observations.  Again, this may be addressed by describing the overall strategy by 
which observations will be conducted, “Following 10-PowerBuoy deployment 
(Phase II) - annually during Years 1, 2, 5, 10, and 15.  Direct observation events will 
be completed for a full year with at least three observations events occurring in 
spring, summer, and fall.” 
 

104. Page C-69.  Please clarify the language provided in the following paragraph to state 
that the proposed study is not to establish pinniped behavior in the context of 
predator/prey interactions but to establish the presence and abundance of pinnipeds in 
the project array.  Inferences may be made about pinnipeds feeding within the array, 
however, the purpose of the study is not to establish this point.  If pinnipeds are 
present within the array, the discussion regarding the need for additional studies will 
be discussed within the context of the adaptive management process,  

“Sampling Methods and Rationale  As with the haul-out study, direct 
observations will be used to establish pinniped behavior with regard to the single 
and then multiple PowerBuoy array. However, due to the necessity of being able 
to identify species type and numbers, observations will occur from vessels in 
close proximity to the generating unit.” 

 
Alteration of Habitat/Effects of Project Installation Issue Assessment  
 

105. The statements in the issue assessment should mirror, and incorporate by reference 
where needed, language in the environmental assessment.  These issue assessments 
should not introduce new citations or a new characterization of species status or 
project effects.  This consistency will allow for the reader to easily track the project’s 
effects and the reasoning behind the proposed study plan.   

 
106. Several of the studies, i.e., Dungeness crab, flatfish and epibenthic invertebrates, 

pelagic fish and invertebrates, state that “it is anticipated that these effects may 
possible be manifested relatively soon after the project is built”.  NMFS disagrees 
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with this statement in relation to the proposed study duration of 3 years being 
sufficient to capture the entire degree of change that will occur at the site from the 
project for the 50 year life of the project.  Thus, please include language discussing 
the need for additional studies and monitoring during the license, details of which 
will be discussed in the adaptive management plan for the project. 

 
107. Page C-77.  Please see comment #64 which discusses the incorporation of species in 

Table 1 (see also NMFS’ NWFSC comments April 11, 2008).  The explanation 
provided at the top of the page is not included in the body of the draft environmental 
assessment.  In addition, even with the qualification of which species are included in 
the Table, the ESA-listed green sturgeon are not included, nor are the coastal pelagic 
species which have essential fish habitat designation at the project site. 

 
108. Page C-80.  As noted in the NWFSC comments provided on April 11, 2008, and 

again discussed during a conference call between the NWFSC, Habitat Conservation 
Division, and OPT,1 NMFS recommends removing the tethering study from the study 
plan and including the use of small mesh gill nets to determine relative abundance of 
juvenile salmonids.   

 
109. Page C-81.  NMFS has expressed some uncertainties about using a recreational 

fishing tournament to collect fish for the analysis of gut contents.2  Please address 
this concern in the study plan.  

                        

 
110. Page C-82.  NMFS suggested tagging rockfish with acoustic tags to determine 

whether or not individuals will remain within the array or pass through the structure.  
In subsequent discussions, NMFS acknowledges that it is unlikely that the needed 
structure for rockfish to inhabit the wave array on a more pertinent basis will not 
occur within the first three years of study which is proposed by OPT.  However, the 
movement of rockfish in relation to the wave array over the next 50 years is an 
important component of describing how the proposed action has changed the local 
marine habitat and subsequently the food web in the project location.  Thus, NMFS 
recommends OPT incorporate language into the study plan which references, through 
the adaptive management process, the likely use of acoustic tagging in the future if 
biogenic habitats begin to occur in what once was an open-water ocean habitat.   

 
111. Page C-83.  NMFS recommends modifying the traps to allow for capture of the entire 

size range of the population1,2.  NMFS recommends addressing the concern of 
sampling at night to understand the presence and abundance of benthic organisms 
which are only active at night.  In addition, the issue of what time of year is the best 

 
1 Conference call between R. Brodeur, NMFS’ Northwest Fisheries Science Center; B. Lohrman, NMFS Habitat 
Conservation Division; S. Kopf & G. Wolff, OPT; M. Murphy P. Browne, DTA; P. Nelson & S. Kramer, HDR 
Harvey; H. Link & N. Furman Oregon Dungeness Crab Commission; S. Groth, Oregon Department of Fish and 
Wildlife (August 14, 2008). 
2 Comments on Ocean Power Technologies Environmental for Fish and Invertebrates and for Pinnipeds and 
Cetaceans, J.E. Stein (NWFSC) to M.P. Tehan (NWR) (April 11, 2008).  
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time to sample for juvenile crab is unresolved.  NMFS can work with OPT and the 
Oregon Dungeness Crab Commission to resolve this question.  

 
112. Page C-84.  Considering the depth contour which ESA-listed green sturgeon are 

known to migrate along the West Coast of the United States and the recent tagging 
studies of green sturgeon north and south of the project proposal, it is likely these 
individuals will be traveling through the project array.  Please incorporate these 
tagging study results from Oregon Department of Fish Wildlife and edit the 
paragraph describing what is known about green sturgeon movements and their likely 
presence at the project array.  It is NMFS’ understanding that Oregon Department of 
Fish and Wildlife has acoustically detected 75 green sturgeon off of Lincoln City, 
north of the proposed wave array.  As the current proposal stands, there are questions 
as to whether or not green sturgeon will be detected through the proposed studies.  
Thus, NMFS recommends OPT work to incorporate an acoustic array to detect green 
sturgeon.  This array would provide more assurance of detecting their presence or 
absence from the site.  Then, if green sturgeon are detected, adaptive management 
would be triggered to discuss if further studies of potential effect upon the species is 
warranted.  

 
113. Page C-85.  OPT intends to use a 2-3 meter beam trawl with an 8-inch mesh size for 

sampling of flatfish and epibenthic invertebrates1.  The NWFSC can provide 
feedback on this proposal.   

 
114. Page C-86.  Pelagic fish and invertebrates. OPT responded to NMFS’ comments2 by 

proposing the use of a small mesh purse seine for sampling1.  NMFS recommends 
incorporating language into the study plan stating the likely need during the adaptive 
management process for the use of side-scan sonar to provide information on the use 
of the array by schooling fishes.  In addition, this technology would address concerns 
about the use of the array at night by organisms which would not be captured during 
daytime sampling.   

 
115. Page C-90.  Please edit the following sentence, and other sentences referencing 

invasive species, to incorporate concerns related to non-native, as well as invasive, 
species, “The settlement plates will be evaluated for biofouling growth including 
invasive and non-native species.” 

 
116. NMFS recommends incorporating the NWFSC comment2 regarding sampling larval 

fish, invertebrates, and plankton by using standard vertical nets.  This sampling can 
be incorporated during proposed sampling for other studies.   

 
117. Page C-96/C-97.  Table 3 is a helpful overview of the proposed sampling regime for 

the Fish and Invertebrate study.  However, NMFS suggests incorporating the table 
prepared by DTA (dated August 11, 2008) which has columns identifying the subject 
(or study), component of the study, study plan output, month, and timing of sampling 
in each of the issue assessments.  Incorporating this table into each of the issue 
assessments provides an overview of the proposed sampling regime and shows where 
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proposed sampling/monitoring can overlap with one another as a cost-saving measure 
for OPT.  
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Vail, Nathan

From: Ken Homolka [Ken.Homolka@state.or.us]
Sent: Thursday, September 04, 2008 7:42 PM
To: Therese Hampton @ H&H Solutions; Browne, Peter
Cc: MCMURRAY Gregory; Robin Hartmann; Pete Stauffer; GROTH Scott D; Nick Furman; 

cathy.tortorici@noaa.gov; Bridgette Lohrman; Murphy, Michael; HILLMANN Laurel; 
GRAINEY Mary S; Sharon Kramer; Hugh Link; FONSECA Marilyn; Doug Young; Steve Kopf

Subject: ODFW comments on the DLA
Attachments: Ken Homolka.vcf; ODFW_Specific comments on OPT_Reedsport_DLA_Final09042008.pdf; 

ODFW_Study plan comments on OPT_Reedsport_DLA_Final09042008.pdf

Attached are comments from ODFW on the DLA.  Please call me if you have any questions. 
Ken 
  

Ken Homolka 
Hydropower Program Leader 
Oregon Department of Fish and Wildlife 
3406 Cherry Ave. NE 
Salem, Or. 97303 
503-947-6090 
fax 503-947-6070 
   

 



ODFW Comments- Reedsport Wave Energy Study Plans 9-04-08 
 

 
Overall study plan recommendations: 
 
General impression: 
 
The Oregon Department of Fish and Wildlife (ODFW) has reviewed the current version 
of Ocean Power and Technology’s (OPT) study plans in an effort to contribute to the 
Aquatic Subgroups recommendations for measuring effects of the Powerbuoy arrays 
ecological impacts. Many aspects of these study plans seem very much on the right track. 
ODFW feels that many plans need a more extensive temporal range. For a number of 
species studied, resultant effect from the addition of the array will likely not fully 
manifest until many years beyond the first 3 years of installation, when most currently 
proposed studies end. Study plan timeframes should account for the time expected to 
meet study objectives, then, as objectives are met, those studies should be removed in 
adaptive management. Additionally, the clarity of objectives for the study plans overall, 
needs to be improved.  
 
ODFW feels that visual and tagging studies will be necessary to properly measure the 
ecological effects of the Powerbuoy array. 
 
Summary of ODFW’s study plan comments: 
 
Proposed studies ODFW supports with minor alterations/ improved clarity: 

• EMF studies 
• Stomach content studies 
• Flatfish and epibenthic invertebrates 
• Juvenile salmonids 
• Benthic infauna 

 
Proposed studies ODFW does not support: 

• Fish tethering experiment 
 
Proposed studies ODFW feels need significant alteration: 

• Rockfish studies 
• Dungeness crab 
• Pelagic fish and invertebrates 
• Biofouling community 
• Sturgeon 
• Larval fish, invertebrates, and plankton 
 

Additional study work ODFW recommends: 
• Visual studies applied to a number of studies 
• Tag/ tag monitoring studies 
• Sonar methods applied to a number of studies 

 
General comments on study plans: 

 1



ODFW Comments- Reedsport Wave Energy Study Plans 9-04-08 
 

 
1. The overriding objective of the study plans should be explicitly stated, e.g., Does the 

wave park affect the distribution, abundance, fitness (e.g., survival, migratory 
patterns, communications, and other behaviors) of marine fauna at different levels of 
biological and ecological organization (e.g., organismal, population, species; 
community, ecosystem)? If so, to what extent?  

2. We do not think that all relevant questions have been posed in OPT’s proposed study 
plan. It appears as if only the easiest questions to address were incorporated, not 
necessarily the most important studies. 

3. There should be an explicit flow chart depicting the initial and future potential 
questions that may be reasonably posited (see figure 1 for an example). This will 
enhance clarity and predictability for agencies and OPT of what is expected in the 
future, and will force adequate foresight presently. The Adaptive Management team 
could then have a guiding document for terminating completed studies and initiating 
new studies (see example in figure 1 of our comments). 

4. ODFW echoes all of NMFS comments in their 4/2008 letter, most of which is still 
applicable to the DEA because the study plans changed very little. 

5. ODFW supports the experimental design and proposed BBACI analyses proposed for 
many of the plans – this is a major improvement since the original proposal in 2007. 

6. ODFW supports the fact that multiple control sites are proposed for many of the 
plans, which increases the ability to extrapolate results, rather than just being simply a 
comparison between 2 sites if only one control site was used. 

7. ODFW feels that for certain studies, the temporal replication should be extended to 
encompass the duration of the license, notwithstanding a convincing case made to the 
Aquatic Species group or Adaptive Management Team to terminate a study early. 
The proposed temporal replication for many of these plans is inadequate, since this is 
a new technology and the short-and long-term ecological effects are unknown. 
Particularly in regards to long-lived species such as rockfish, sturgeon, flatfish, and 
elasmobranches, this timeline should be extended well beyond the current proposal. 
As an example, it may be prudent to focus less on the 2nd year and more on the 10th or 
beyond. Similarly, more thorough frequency of annual work will be more likely to 
appropriately characterize the use and effect of shorter lived and more erratically 
migrating species such as Dungeness crab. 

8. The baseline study period (1 year) is not long enough to collect adequate baseline 
data for some studies.  

9. Sample sizes and sample unit sizes proposed in the study plans should be based on 
previous studies and literature, or pilot data upon study onset if no information is 
available. Sample sizes and sample unit sizes should be adjusted, if necessary, to 
provide adequate statistical power for detecting potential impacts.  

10. Statistical tests of significance should have alpha levels set to 0.10, and statistical 
power should be reported for all tests that do not reject the null hypotheses. 
Biologically relevant “effect sizes” should be pre-determined. We recommend setting 
the alpha level to 0.1. to minimize the probability of Type II error, as is common for 
environmental or conservation-related impact studies, when the consequences of a 
Type I error are less than the consequences of a Type II error. Setting the effect size is 
critical to distinguish biological significance versus statistical significance. Power 
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analyses are critical to determining whether there is not an effect versus not enough 
statistical power to determine an effect. 

 
Suggested study methods: 
Some studies and technologies that could prove particularly enlightening were not 
incorporated into study plans. In particular, multiple study plans could benefit from 
incorporation of visual study, an imaging sonar (e.g., DIDSON) and an acoustic telemetry 
receiver array.  
 
Visual studies: 
With such new technology, far departed from other industrial activities for which 
scientific studies have established effects, ODFW feels that the visual assessments (e.g. 
ROV, DIDSON sonar, or SCUBA divers) will best lend to adaptation of survey methods, 
and potentially replace currently proposed methods. Many of the sampling methods 
proposed by OPT come with significant and unavoidable bias. Visual surveys, as well, 
have biases; however it is ODFW’s suggestion that this be the foundation of adaptive 
study methods. 
 
Visual surveys can be performed for a low cost when combined with planned work 
associated with planned underwater inspections outlined in 18CFR §4.61 (c)(9) and page 
A21-22 of draft license application. Knowing cost is an issue related to these studies, it 
should not be ignored that developing effective use of visual surveys may lead to a shift 
away from study work currently planned, and therefore could possibly lead to a reduced 
study cost, thereby not necessarily adding cost. 
 
Rationale: 
Visual surveys can allow the evaluation of a suite of species at one time, from our 
experience performing habitat and fauna evaluations these are by far the most widely 
encapsulating for describing local habitat use, fish abundance and diversity. Key to visual 
surveys, is that they are performed within the array. Many other proposed methods 
cannot be performed within the array. It is most likely that visual surveys may be the 
easiest to operate within the Powerbuoy array, as the gear (or people) have navigation 
abilities. 
 
Tagging/ tag monitoring studies: 
ODFW feels that monitoring pre-existing acoustically tagged individuals for selected 
species is another area that should be evaluated to determine the use of a host of species 
within the array. Many animals that currently use the project area (e.g. Green sturgeon) 
are tagged with acoustic transmitters. To determine if there is a reaction (avoidance or 
attraction) to the project site, acoustic tagging/ monitoring may be the most feasible way 
to obtain data. Currently proposed methods (trawl, hook and line, gill net) are unlikely to 
obtain valuable data for analysis. 
 
Rationale: 
Based on recent data found by the installation of the hydrophone array in the area of 
Siletz reef, this approach seems like it will be the most effective way to determine the 
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local migrations of key species whose habits may be changed by the addition of the wave 
energy buoy array. Once a hydrophone array were in place the possibility of gaining 
critical information on species of concern opens up significantly, with add on cost being 
minimal given the existence of the hydrophone array. 
 
Priority: 
These methods should be explored to determine cost and viability of using outside 
sources (e.g. OWET) to supplement the financial burden they present. If cost overrides 
the perceived benefit as determined by the Aquatics subgroup, this may be an item to 
include in adaptive management. 
 
Specific study areas: 
 
EMF: 
 
“The purpose of this study is to: 
1. Determine the physical characteristics of EMF likely to be generated by the single 
PowerBuoy and the 10-PowerBuoy array;” 
 

• ODFW agrees with OPT’s methodology for determining the physical 
characteristics of EMF created by the Powerbuoys, however recommends 
investigating the acquisition of metrics at the 1 meter scale in addition to the 100 
and 1,000 meter metrics proposed. 

o Rationale: With a focus on extremely local effects within these studies, if 
aggregation is to occur, particularly with invertebrates, a smaller scale 
would likely be more appropriate. Additionally, the smaller scale would be 
the most comparable to laboratory results.  

• ODFW suggests it may be worthwhile and cost effective to investigate adding 
remote sensors to monitor EMF emissions. 

o Rationale: Gaining data on maximum emissions seems dependent on 
being at the project location during peak wave activity, at which time it 
would be the most difficult to have a monitoring device deployed from a 
boat. 

 
 
“2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects.” 
 

• ODFW recommends the study plan should make clear which, if any, species will 
be evaluated for reactions to the range of EMF levels found in part 1 of the study.  

• ODFW recommends that the following species be evaluated, based on the 
agencies level of concern, their commercial importance, and their likelihood to 
occur prior to or after the installation of the Powerbuoys. Changes to this list of 
species should be based on findings of other studies. 

o Green Sturgeon 
o Chinook salmon (juvenile and adult) 
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o Coho salmon (juvenile and adult) 
o Dungeness crab 
o Petrale, English, and Sand sole 
o Starry Flounder 
o Pacific and Speckled sand dab 
o Spotted ratfish 
o Big skate 
o Coonstripe shrimp 

 
Rationale: 
Given the variety of responses noted on Attachment 1 (Thresholds of Electro-sensitive 
species) and the inconclusive results presented from the previous studies mentioned in the 
draft license application, ODFW feels it most prudent to evaluate aforementioned key 
species which will be exposed to the range of EMF generated by the Powerbuoys. 
ODFW feels as though the hypothesis will not be conclusively tested by the methods 
suggested (review research results on species of interest and taxonomically related 
species) without laboratory analysis of the exact species affected. Again, these methods 
may be insinuated in the study plans, however ODFW would like to see it outlined 
clearly. 

• ODFW believes this plan could benefit from incorporating an imaging sonar 
study to assess behavior of fish in the vicinity of the subsea pod or wave 
buoys. There should be a field study to test that organisms are not attracted / 
repulsed by EMF-emitting structures.   

o Rationale: This element of study could provide necessary in situ data 
to adequately evaluate the effect of EMF emitted and could easily be 
incorporated into other visual and tagging studies proposed. 

 
Fish and Invertebrate Study: 
 
Hypotheses to be tested should be clearly identified as it is in 5.0 and 5.1 of other issue 
study plans. The general purposes of the study as defined in 5.1 is useful, however vague. 
ODFW suggest that the goal #2 should be modified to “to collect information about the 
presence and abundance of fish and invertebrates in the project area after the deployment 
of the 10-PowerBuoy array”. A third priority goal then could be established with text 
similar to the current 2nd goal. ODFW suggest modifying that goal to replace “potential 
effects” to “actual effects” and including some priorities on actual effects (e.g. ecological 
community assemblages, predation rates, migratory behaviors, etc.) 
 
Juvenile Salmonids: 

• ODFW agrees with the modification of methods suggested by DTA (8/29/2008 
phone conversation) as a result of previous National Marine Fisheries Service 
(NMFS) comment of using gill nets to assess juvenile salmonid presence/ 
absence. 

o Rationale: ODFW believes the proposed gill netting may be an effective 
way to test for the presence of juvenile salmonids and a number of other 
non-benthic fish species. Furthermore, it may be able to provide a more 
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robust stomach contents data set than the more selective hook and line 
survey methods proposed. 

• Plan could be significantly augmented by incorporating moored or mobile 
acoustic imaging sonar survey equipment, if it is possible to image juvenile 
salmon with this instrument. 

o Rationale: Could be a cost-effective method for detecting the presence of 
pelagic fishes such as juvenile salmonids.  

• It is not clear why the focus is only on juveniles.  
o Rationale: It seems a reasonable question whether adults avoid or are 

attracted to wave buoy arrays. If they do, by how far? Given the proximity 
of the proposed park to the Umpqua river mouth, this is not a trivial 
question. 

• ODFW suspects that the likelihood of a "mature" community of predators 
developing within the first couple years is low. Monitoring should go on longer to 
track the probably increased predation as the predator community develops.  

o Rationale: Existence and magnitude of effects will likely change as the 
predator community and the individuals making up the community 
mature. 

 
Tethering experiment: 
 

• ODFW supports the previous comments made by NMFS related to the tethering 
experiments. 

o Rationale: ODFW also believes that the value of applying data gathered 
from tethered fish experiments to natural conditions is too controversial, 
particularly when applied to a project such as this which is structured and 
placed much differently than subjects of past tethered fish experiments. 

 
Gut contents: 

• ODFW supports the use of stomach content analysis as a means of gaining 
predation rate data. 

• ODFW suggests that stomach content data from trawled and gill netted fish also 
be analyzed to establish predation rates of other fish and invertebrates.  

o Rationale: Stomach contents data for important predators of juvenile crab 
and fish from these sampling methods will be key to establishing pre-
construction predation rates. 

• ODFW also suggest that the time period of this study be extended to include 
predation rates of a post- construction fish assemblage that appears stable (e.g. 
time for rockfish and other key predatory fish to establish). 

o Rationale: The fish assemblage of the project area will take some time to 
stabilize; adults of some species are more likely to show up immediately 
while others may have to recruit in. 

• ODFW also supports the community involvement ideas around a recreational 
tournament, however this is unlikely to be a good source of data prior to project 
installation 
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o Rationale: The effort level on a recreational fishing tournament would be 
expected to be much less than that of one prior to construction and the 
likely establishment of fish of higher recreational interest. Very few 
recreational fishermen currently target the project area, and those that do 
are more likely to target flatfish or other less likely juvenile salmon 
predators. 

• Additional data, important to this study, and easily obtainable from data that will 
be produced, is predation rate on Dungeness crab juveniles. This analysis should 
also be included.  

o Rationale: This will be a relatively easy metric to establish, and given the 
importance of Dungeness crab, it would be a valuable one to analyze. 

 
 
Rockfish:  
 
The DEA states “Rockfishes and other groundfish species (e.g., Ophiodon elongatus, 
Psettichthys melanostictus), both will be collected to assess possible changes in their 
distribution due to the installation of an array of WECs and to determine the potential 
effect of these predators on smaller fishes, particularly juvenile salmonids 
(Oncorhynchus spp.) and pelagic fish and invertebrates. Assessment of the latter would 
rely on analyzing gut contents.” As is, the study plan can not accomplish the objective of 
determining the effect of rockfishes and other groundfish species on invertebrates and 
pelagic fish because either the absolute abundance of predators or their prey must also be 
estimated in order to estimate their absolute effects (i.e. predator abundance X predation 
rate X time = # prey consumed). Therefore we recommend that absolute abundance 
estimation of predators is incorporated into the study plan (e.g., by mark-recapture 
techniques, visual abundance/density surveys, or optically assisted DIDSON sonar 
surveys). Further, we do not think that all relevant questions have been posed or 
addressed in OPT’s proposed study plan. See figure 1 for additional questions that we 
feel should be addressed.  
 

• ODFW strongly agrees with OPT’s statement in section 5.3.6.1 on page C-87 that 
“Visual counts could contribute to studies of rockfish, pelagic species and 
biofouling”, e.g. by using a ROV. In addition to addressing specific questions 
(e.g., density estimation), invaluable information can be gleaned by biologists 
about the habitat type and habitat utilization by the benthic and midwater marine 
community (recall the old adage about a picture being worth a thousand words). 
The proposed hook & line sampling techniques would be relatively simple and 
inexpensive, but the information gained would be limited and would not answer 
the questions posed by OPT. Visual surveys with a ROV could be used to 
effectively address the need for an absolute abundance estimate, and a high 
frequency imaging sonar could be mounted on the ROV to measure individual 
fish lengths. 

• ODFW feels the question of pathway(s) by which predatory fish colonize the 
wave energy structures, either by recruitment or adult migration (i.e. from natural 
habitats in the region), or both is critical and should be included.  
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o Rationale: Colonization by recruitment would indicate that wave energy 
structures attract larval fishes (e.g., rockfishes) that would otherwise be 
available to recruit to natural habitats (e.g., kelp forests). (It is unclear, 
however, whether wave energy structures would serve as suitable rearing 
habitat or newly recruited fishes would perish due to the direct and 
indirect effects of sub-par habitat.)  

• ODFW supports the use of hook and line methods described, as well as gill net 
methods more recently discussed, for establishing relative indexes of 
rockfish/groundfish abundances. If these indices are highly correlated to absolute 
abundance (as determined by another method), it could warrant dropping the 
absolute abundance methodology. 

 
Dungeness crab: 
 
Given the importance of the species, and the likelihood that Dungeness crab fishery will 
be the most affected human use by the addition of this project, ODFW feels the attention 
to measuring this component should be generally higher. The current study proposal for 
Dungeness crab is minimal (5 pots, retrieved on 5 days, in two areas, during two 
sampling periods). ODFW recommends that some cooperative work with the Dungeness 
crab fleet could substantially bolster this sampling at a minimum cost. 
 
ODFW agrees with the identified potential effects to Dungeness crab identified in the 
DLA. ODFW suggests additionally, that changes in crab onshore/offshore migrations and 
changes in local reproductive behavior (which may be captured by potential effects #3 
and 4) also be considered potential effects. 
 

• ODFW agrees with the use of a similar habitat control area in a nearby area, but 
suggests sampling rate is such that area can be proven comparable statistically. 

• ODFW agrees with the use of standard commercial crab pots for establishing 
relative index of adult crab abundance within the array and at the control areas. 

 
ODFW suggests the consideration of additional study work, incorporated into other 
existing studies to allow the flexibility of adapting survey plans due to the unique nature 
of the proposed work. 

• Visual work should also investigate behaviors, size classes and quantities of 
Dungeness crab, both within the array and at the control area. 

o Rationale: Throughout key times of Dungeness crab life histories (mating, 
reproduction, first 2 years of life), Dungeness crab are less likely to enter 
baited  pots, particularly at times when they are using structure, therefore 
ODFW feels that methods other than baited pots should be examined. 

• ODFW suggests that juvenile crab pots should be used in addition to standard 
commercial size pots to establish relative index of smaller crab that would 
typically not be found in commercial size crab pots.  

o Rationale: Juvenile crab of the size that is likely exposed to fish predation 
are not trapped efficiently by standard crab pots, even when escapement 
ports are closed. 
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• Flatfish trawls proposed should also be monitored for Dungeness crab, and similar 
work should be considered at the proposed control area.  

o Rationale: Metrics for crab attraction/ avoidance (particularly juveniles), 
predation rates may be more easily established with this method, given the 
plan to perform this work anyway it wouldn’t add any additional work. 

• Stomach content analysis of fish before and after installation should be examined 
to help determine effects of the predation rates and should be combined with 
juvenile crab abundance data to establish the total effect of the project on juvenile 
crab predation. 

o Rationale: This valuable work would not add much sampling burden as it 
could be performed con-current with other work planned. 

 
Additional Question: 
An additional question that ODFW feels should be answered is the effect of the array on 
the commercial fishery, it is likely, however that this would have been suggested by the 
fishing/ crabbing subgroup. 
 

Sturgeon: 
 
• We believe the issue of green sturgeon is not adequately addressed. Essentially 

OPT proposes to do no studies at all for impacts to sturgeon, even though the 
northern and southern DPS of green sturgeon are listed by NMFS as “of concern” 
and “threatened”, respectively, and we know that the depth zone of the wave park 
would be in prime green sturgeon migratory habitat. We know through ODFW’s 
work that at least 75 individual green sturgeon have been detected by an acoustic 
receiver array offshore of Lincoln City in habitat that is not known to be prime 
green sturgeon habitat, so it is likely that their use of known prime habitat in the 
vicinity of the wave park is much greater.  

• We agree that evaluating impacts to sturgeon from the wave energy array would 
be very difficult. However, given that sturgeon are weakly electric fish that can 
utilize electroreceptor senses for prey detection, at the very least studies should be 
conducted that would assess the physical characteristics of EMF generated from 
the array after array installation to published EMF tolerance levels for sturgeon 
and actual EMF tolerance levels for green sturgeon (i.e., would require a lab 
study).  It appears there is only EMF data available for sterlets (an asian sturgeon 
species).  We believe U.C. Davis is holding green sturgeon that might serve as 
laboratory animals. A lab study would at least tell us if sturgeon are likely to 
avoid the area or become attracted to the area.  Given the special status of green 
sturgeon, a laboratory study in and of itself is likely to be inadequate to assess 
effects to this species. We are concerned that the other study and sampling 
designs are unlikely to encounter or observe sturgeon, therefore we suggest that 
side-scan sonar or other remote sampling techniques (e.g., acoustic receiver array) 
should be employed to assess baseline presence absence of sturgeon-like fishes 
(sharks might be confused with sturgeon using sidescan sonar).  USGS has done 
pilot work with this in the Columbia River (contact: Mike Parsley). Regarding a 
hydrophone array, OPT stated: “Hydrophone receivers on the wave energy array 
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and at control sites may be able to detect nearby tagged sturgeon, although such 
a study is not being proposed because of the likely low probability of detection 
due to the low number of tagged sturgeon and the small footprint of the array 
relative to available coastal habitat.” However, new information since the DEA 
was written has indicated that there are far more than “a few” acoustically tagged 
green sturgeon using coastal waters, therefore the foundation of this rationale has 
fundamentally changed. If sturgeon were detected from acoustic receivers 
mounted on the array, it would provide presence/absence data, seasonality of 
migratory movements, rate of travel, travel extent information, and limited habitat 
use data.  However, using only opportunistic recoveries of green sturgeon marked 
in other efforts up and down the coast, it would likely be challenging to 
quantitatively assess sturgeon responses to the wave energy array in a BACI type 
design.  

 
Flatfish and epibenthic invertebrates: 
 

• ODFW supports the study methods proposed, however agrees with NMFS 
comments and recommendation of defining gear more clearly and using gear 
comparable with those used for NMFS West Coast groundfish surveys. 

 
Pelagic fish and invertebrates: 

• We agree with OPT’s assessment that “the potential effects of the project on 
pelagic fish and invertebrate species are: 1) changes to the habitat associated 
with introduced artificial structure; 2) changes to the predatory species 
assemblages associated with the project that may decrease fish and invertebrate 
abundance in the project area; 3) attraction of pelagic fish and invertebrates to 
the project; or 4) avoidance of the project area.” However, the statement “It is 
anticipated that these effects may possibly be manifested relatively soon after the 
project is built.” is vague. We agree that some effects may be manifested shortly 
after infrastructure completion, but also maintain that many effects may not be 
evident until the benthic or fouling community becomes established, which may 
not be until several years after construction. Therefore, we recommend that these 
studies be ongoing throughout the duration of the license agreement or until the 
adaptive management team agrees to terminate the studies.  

• The following statement on page C-87 is vague and needs to be more specific as 
to what question will be addressed and what study(ies) will actually be done: 
“This plan also proposes to complement the predatory fish stomach analysis with 
SCUBA to collect quantitative information on fishes and invertebrates associated 
with the PowerBuoy array. Point count or linear transects in mid-water (level 
with the base of the wave PowerBuoys) and near the surface (ca. 3 m depth) may 
be appropriate; benthic surveys using conventional SCUBA are likely to exceed a 
safe working depth and bottom time would be so limited as to be of minimal value. 
Visual counts could contribute to studies of rockfish, pelagic species and 
biofouling. Success will depend largely on the predictability of suitable 
environmental conditions.”   
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• This study plan could be greatly augmented by using hydroacoustic sonar surveys 
and/or DIDSON imaging sonars (could be fixed-mounted or used on a survey 
vessel) to better quantify these organisms, and the sonar data could be “ground-
truthed” by visual surveys like SCUBA, ROV, or drop-camera. 

o Rationale: surveying using the listed methods is conventional for 
describing pelagic fish aggregations. In combination with the visual work 
proposed it would be likely to describe species and abundance of fish 
attracted to the new habitat. 

• Data from a hydrophone array would yield information on the use of the new 
habitat from existing acoustically tagged pelagic animals. 

 
Biofouling Community: 

• ODFW supports the methods described. 
• The possibility of flora such as bull kelp recruiting to lines, such as the cantenary 

lines, should be accounted for in adaptive management. 
• Should also do a regular, periodic species inventory (in part to monitor for 

invasive species), and assess percent cover on buoys and lines. 
 
Benthic infauna: 

There is no evidence provided to support the assumption that possible changes to the 
benthic infauna community will occur rapidly after the buoys are installed. Change 
may be gradual as fouling community detritus and toxic materials (e.g., antifouling 
paint flecks) accumulate on the seafloor over time. 
• ODFW feels that, additional replicate samples should be considered in adaptive 

management if data retrieved from current plan shows little statistical power. 
o Rationale: Benthic infauna can be very patchy, and fifteen 0.1m² cores 

may not be adequate to capture the mean values of organism abundance at 
each site. 

 
 
Larval fish, invertebrates and plankton: 

• ODFW disagrees with the assertion that attraction behaviors are unlikely.  
o Rationale: These structures could attract large #s of young-of-the-year 

rockfish (as one example) because some rockfish species naturally recruit 
to floating kelp canopies and descend to the seafloor as part of their 
ontogenetic migration, and many larvae are attracted to lights at night 
(e.g., Dungeness crab). The wave buoys and subsurface buoys could 
attract such fish and consequently draw them into unfavorable habitat (and 
away from their natural habitat). Dungeness crab could also recruit to 
these structures and subsequently be easily consumed by predators since 
the buoy surfaces would likely not provide adequate refuge habitat from 
predators. 

• Some sampling, particularly directed at whether Dungeness crab megalope are 
settling out due to existence of structure and presence of light, both of which cue 
megalope towards settlement. 
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o Rationale: It is unknown if Dungeness crab will settle at an unnatural rate 
to the Powerbuoy array, rather than the shallower and safer waters where 
they normally settle. 

• Sampling should be included to monitor the likely recruitment of YOY rockfish to 
the new structure available. 

o Rationale: As with Dungeness crab, it is possible to see an unnatural level 
of settlement at the Powerbuoy array. The pelagic aspect of this sampling 
may be accounted for in previously mentioned pelagic fish studies. 

• ODFW believes there should be a sampling plan here. They could use SMURFS 
(used by PISCO, and search for Ammann paper in MEPS or JEMBE) and other 
such collectors in the park area and control sites to assess the question of whether 
there is differential attraction/avoidance to the park infrastructure. 
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General Comments: 
 
License length/ study time: 
 
A longer license term should include more intensive studies and study time than is 
presented in this document. The duration of at least a subset of the studies should be 
considered “monitoring” and be conducted for as long as the license term. 
 
Document Tone and Approach: 
 
The tone of the entire document often does not acknowledge the novelty of the 
technology and presents often one-sided scientific information that is not conclusive. The 
tone should support both sides of all issues, particularly in cases when the science 
supporting one side is not conclusive. Further, unsupported conclusions are common to 
this document, and often are based on a scarce amount of data with little scientific value. 
Also, there is a fundamental flaw in the background reasoning for some of the statements 
and positions in the document that supports OPT’s position: a lack of evidence for an 
effect is considered to be evidence of lack of an effect. The statement “there is no 
significant effect” is very different from “no significant effect could be detected”. (Often, 
studies do not have the statistical power to detect an effect, even when one exists – it is 
called Type II error in statistical parlance.) Wave energy development is obviously a new 
technology and little environmental information is available. However, because there is 
not much information available does not mean that there are no effects of wave energy 
development. The fact that little information exists in this field does not preclude the 
need to rigorously develop such information, and in fact leads us to the opposite 
conclusion. 
 
As discussed in the meeting between state agencies and OPT on 8/13/2008, there are 
numerous unsubstantiated, un-cited, and slanted statements that are used to support 
OPT’s position and assertions in the document. The choice of words in the document 
implicitly and explicitly appeared to steer the reader toward a conclusion of a Finding of 
No Significant Impact.  
 
Adaptive Management Plan:  
 
An explicit and mutually acceptable Adaptive Management Plan needs to be created and 
implemented, and should include as much detail as possible for future studies that would 
be triggered based on the results of initial studies. For example, what study result will 
trigger an additional study? What study/studies will be triggered?  
 
Species presence: 
A number of species warrant mention or increased attention in different parts of this 
document, as they are likely to occur within the project area and are of some commercial 
or recreational value, or are otherwise of interest:
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• Yellowtail rockfish 
• Widow rockfish 
• Speckled and Pacific Sandabs 
• Starry flounder 
• English sole 
• Petrale sole 
• Salmon sharks 
• Spotted ratfish 
• Sandpaper skates 
• Pacific electric ray 
• 6 gill sharks 
• 7 gill sharks 
• Longfin smelt 
• Pacific sardines 
• Pacific herring 
• Coonstripe shrimp (Pandalus danae) 
• Weathervane scallops 

 
Likely to occur, but either for a short window of time, or species of low concern levels. 

• Albacore tuna 
• Humbolt squid 
• Pacific electric ray 
• Ocean sunfish (Mola mola) 
• American shad 
• Pacific hake 
• Other pandalid shrimp 
• Crangon shrimp 
• Euphausids and mysids 
• Wolfeels 
• Snailfish 
• Poachers 
• Surfperch 
• tubesnouts 
• Eulachons 
• Other baitfish 
• Other sculpin 
• Other mollusks 
• Other crustaceans 

 
EMF: 
Many references cited in the document indicated that EMF did not have significant 
effects on organisms. However, fishermen of crustaceans (crabs, shrimp, etc.) commonly 
note differences in fishing with different configurations of metals (e.g. new pots, exposed 
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metals, zincs, etc.) This information is not know to be quantified (ODFW has not 
performed a literature search on the subject), however this common observation is of at 
least equal value to scientific studies without significant results and is worth mentioning. 
 
Specific comments: 
 
Exhibit A 
 
A-22.  ODFW requests that it be included in development of the emergency response and 
salvage plan. 
 
Introduction 
 
I-3.  The Resource Subgroup Structure lists the four subgroup disciplines, and the 
document indicates the study plans were identified within each group.  This section 
should specify which appendices contain the study plans for each subgroup, e.g. 
Appendix C is marine resources.  It’s not clear whether study plans were developed from 
the other groups.  Appendix E lists “issues”, including “Issue 21 Terrestrial Effects”, 
though this is not a “study plan”.   
 
I-4, First paragraph.  The document should identify that the PM&E measures proposed by 
OPT were developed in consultation with the settlement parties and are based on, and 
consistent, with the settlement agreement.  
 
I-6.  In the second sentence, OPT proposes to “implement” the listed PM&E’s.  The 
wording suggests that OPT will implement (in some cases) development of a plan” and 
nothing more.  ODFW recommends that OPT include where appropriate, e.g. Crabbing 
and Fishing Protection, Marine Use/Public Information, Noxious Weed and Vegetation 
Management, and possibly others, specific language in each of these bullets that a plan 
will be developed and “implemented”.   
 
Section 3 
 
3-17, Table 3.A.2-1.  Under item 1 the frequency is identified as “throughout the period 
of the project.  ODFW recommends using “duration of the FERC license”. 
 
3-21.  Similar to comment I-6 above, include “implement” in bullets 10, 12, 18, and 22.  
 
Section 4: 
 
4-6… Table 4.A.1-3, Issue 8, macroalgae… should be in Adaptive Management Strategy 
(e.g. if algae settles, then what?) 
 
4-10 Table 4.B.3-1 Federally protected species, North Pacific Right Whales should be 
included. (Adaptive Mangaement?) 
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4-14, 10(j) Recommendations.  Section 10(j) reads that each license “shall” include fish 
and wildlife recommendations.  ODFW recommends that “shall” replace “must” in the 
first sentence. 
 
Section 5: 
 
5-4. Geographic Scope.  The scope should clearly include the terrestrial portion of the 
transmission system. 
 
5-5, Temporal Scope.  Currently the proposed temporal scope is based on 50-years.  The 
term should be based on the settlement agreement proposal for the license term which is 
still being negotiated.  In addition, with the expected short-term increase in ocean 
use/development for additional wave projects, wind projects, and other uses that will 
likely occur under MMS jurisdiction it is extremely difficult to conduct a realistic 
analysis of the possible cumulative effects over the next 50-years.  A more reasonable 
time frame is 30-years. 
 
5-8- last paragraph,  “somewhat” should be removed, if you did not see any living 
organisms, it should be considered poor quality data… “did not reveal any flora or fauna” 
eludes to the fact that there’s not much there  - which is not accurate. Additionally, no 
flora would be expected. 
 
5-16. Additional impacts associated with the terrestrial portion of the transmission line 
could include vegetation management of the ROW (clearing and preventing tree 
development along the ROW) and noxious weed control. 
 
5-32 2nd paragraph, 3rd sentence “OPT could find no information on plankton tows” 
Check SSNERR if interested. 
 
5-34- Euphausids are likely to be found in the project area. 
 
Suggest DTA strike all comments from the ODFW Marine Mammal program that is 
outside of the realm of marine mammals… it is likely that the comments received on 
9/17/2007 about marine algae were from another source, and should be appropriately 
referenced. 
 
The implication that other states have more species richness and more diverse habitats 
has no place. 
 
Oregon having fewer taxa than other states likely relates closer to the fact that fewer have 
been described. 
 
Expect there is a possibility of existence of macrobenthic algae to change if capable to 
adhere to cabling. 
 
 

 4



ODFW comments on Reedsport Wave Energy Draft License Application 9-4-08 

5-37- SCOD is a poor reference for Dungeness crab, and should not be used 
scientifically. Most of the information referenced by this publication should be reviewed 
and replaced appropriately. 
2nd paragraph, should be “North East Pacific” 
Next sentence “foraging coincides with habitat” seems obvious. 
Next sentence “crabs scavenge” they generally do not scavenge and are predators 
 
5-38 Fish study should list depth to determine comparability, commercial fisheries data 
from NMFS may give more full picture of commercially significant fish species on site. 
 
5-39 1st paragraph, 1st sentence… in addition to the species mentioned, many other 

species on table below are of significant commercial value. 
1st paragraph, last sentence “as a rearing and larval settlement area” it should be 

noted that it was serving as such during the time of year sampling. 
 
5-40 Demersal Fish… fish surveys referenced should include depth (e.g. I think the 
dredge disposal site is at 15-20 fathoms) 

 
5-41 2nd paragraph, last sentence “fisheries managers are concerned…..” needs reference, 
seems obvious. 
 
5-47 Section for Holocephalins (ratfish) or include with elasmobranches? Ratfish are 
common and very likely throughout the year at project site. 
 
5-48 “sharks and skates provide little rec and commercial value”; However, there is a 
developed big skate fishery in Charleston, and sharks and skates are occasionally targeted 
recreationally. 
 
5-52 2nd paragraph “only male sea lions are present and only in the winter” not true, exist 
from Fall to Spring, with minimal numbers in Summer. 
 
5-55 Table 5.C.3-7… add North Pacific right whale, project falls within occupied 
range… see Fed register volume 73. number 68. 
 
5-63  Add red-legged kittiwake (found during New Carissa DARP)... Brown Pelicans 
would be considered “abundant” by our wildlife biologists, coastally in the summers. 
 
5-65 Environmental effects- Is gear loss in the Adaptive Management Strategy? 
 
5-67 after bullets… derelict fishing gear…  Define. How will you determine it is derelict? 
What will you do if you remove it? (Maybe defined in 5-210) 
 
5-75 2nd paragraph, 2nd and 3rd sentences 
 
 “Pinnipeds at these locations do not pose a problem for the project as they will continue 
to utilize the existing sites, but foraging sea lions can easily cover 100 miles per day, and 
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therefore, the project is within range of a number of the haul-out sites as well as to other 
sea lions migrating through the area (Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007). Therefore, the project is within the foraging range of 
several known haul-out sites as well as the migration path for some sea lions (Pers. 
comm. ODFW Marine Mammal Research Program, September 7, 2007).” 
 
ODFW suggests that DTA contact our Marine Mammal Program again, as they feel this 
assertion may misrepresent the point they were trying to convey. 
 
5-77 2nd paragraph, last sentence “Further study may be warranted…” It is unlikely that 
further study within the scope of proposed studies could possibly depict pinniped 
predation on salmon. 
 
5-78 1st paragraph, last sentence. If studies show that all these species can detect B 
fields shouldn’t there be some text indicating that there would be an expectation of a 
reaction. 
 
5-80 last paragraph… bat rays unlikely to occur, replace with Pacific electric ray, Big 
and/or sandpaper skate as possible. Spotted ratfish also will be very likely, but are 
Holocephalins/ Chimaerans 
 
5-82  Dungeness crab is largest edible crab….. Tanner, King, and other large lithode 
crabs larger than Dungeness endemic to NE Pacific, and taste delicious. 
 Same paragraph suggest no evidence then presents some evidence of EMF 
attraction 

Additionally, successful use of prawn and crab fishing gear is known to be 
dependent on the condition (e.g. exposed metal, new metal, and other conditions) of the 
metal.  
 
5-86 2nd paragraph, middle… “There is no evidence of any significant effect to 

elasmobranch migrations”… was this studied? Should not be mentioned unless a 
fair effort had been made to answer this question. 

 
5-100-101 
 
Table 5.C.3-11 
It is hard to tell what defines a species as that “of concern”, as many of the species 
mentioned on this table are outlined on Table 5.c.5-3. 
 
Add commercially harvested species outlined in the introduction to these comments 
under “Species presence” as appropriate. 
 
Suggest the time of year expectations to be reviewed again… suggest the following 
changes: 

• Dungeness crab juv’s are likely to exist there year round. 
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• With the exception of Yellowtail, Widow, Canary and possibly a couple others, 
many of the nearshore rockfish are unlikely to be readily found there currently. 
“possibly present” or intermittently present may be a more fair assessment of their 
existence on the project site. 

• Many of the flatfish should be considered “possibly present” throughout the year, 
most with peaks in the summertime. 

  
5-107 1st paragraph, 2nd sentence “immeasurably dwarfs” seems like there is not basis to 

make such an assessment. 
 
5-170, Cetaceans.  Recommend deleting “…over a 50-year license term,..” from the first 
sentence.  The term of the license is irrelevant to the subgroup’s concern. 
 
 
5-204 Commercial Fishing: Commercial beach trawlers should be represented here, 
possibly hook and line Yellowtail and Widow Rockfish fishermen as well. The project 
site also is grounds for the weathervane scallop fishery, which is currently not active. 
 
Appendix C specific comments and questions: 
 
Marine Mammals 
C6-7…. Add North Pacific Right Whale, Eubalaena japonica
 
C8…. 4rth paragraph… are there resident gray whales? (I thought there were) 
 
 5th paragraph… Gray whales feed mostly benthically, but have been 
documented to feed on kelp-dwelling crustaceans. 
 
C22… 2nd paragraph   1st sentence “unlikely to very unlikely”… does not seem 
like a measurable or useful line. 
 
C27… 2nd paragraph  1st sentence “Cape Foul Weather”… if Oregon’s, it is Cape 
Foulweather. 
 
 3rd paragraph  2nd sentence “Other than gray whales” sentence is 
awkward. 
 
EMF: 
 
C-36 2nd paragraph…. What about white sturgeon? 
 
C-39 3rd paragraph… Strike Bat Ray, add Blue, 6 gill, 7 gill, and salmon sharks, 
Aleutian skate, pacific electric ray, and spotted ratfish. 
 
C-40 1st paragraph… Table lists Scottish survey results, could you add in the 
anticipated range and common frequencies expected on this project on same table? 
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2nd paragraph…. Dungeness crab… not the largest edible crab in the Pacific 
NW 
 2nd paragraph… 3rd sentence… Decopoda is an order not a family. 
 2nd paragraph… last two sentences… first sentence presents “no evidence” 
assume this means no statistically significant results? Then last sentence mentions 
compelling results that appear less investigated/ analyzed (about crangon shrimp)… 
somewhere else in these documents it said something about prawns being “sometimes 
attracted” is this the same ref? 
 
C-42 last paragraph…. Last sentence “there will be little effect” --- seems 
unknown? 
 
C-43  1st paragraph… 3rd sentence “This study concluded…no effect to 
avoidance” seems like its contradictory to previous statements.  
 
C-6  1st paragraph… 1st sentence “Given the low levels expected” repeated from 
sentence previous to last. 
 
C-58 1st paragraph, last sentence. ODFW feels the attraction of mammals to the project 
area would be more dependent on presence of schooling fish rather than salmon 
 
 ODFW Marine mammal program published a 2007 document (Journal of Marine 
Mammals?) that describes Oregon Harbor seals that would be a better source for much of 
this data. 
 
C-61 locations within Cape Arago (e.g. shell island, simpson reef) should be attributed 
to Cape Arago as to properly attribute the importance of this are to marine mammals. 
  
 
2nd paragraph “South Jetty” should be defined as Columbia river South Jetty. 
 
2nd paragraph… 3rd sentence. “Therefore, only male sea lions are present in Oregon 
and only in the winter.”… not true, see comment for 5-52. 
 
C-62 reference (Ban and Tries, 2007) is misspelled, should be “Trites”, other references 
(e.g. 5-76) in document should also be fixed. 
 
C-68 ODFW feels that photography should be used to clearly identify animals in 
addition to observation. 
 
Fish and invertebrate studies: 
 
C-74 1st paragraph… 1st sentence, include scallops or rework clams to bivalves 
 
C-76 5.1, 2nd sentence “evaluate potential effects, if any,…” It seems obvious that the 
project will have some effect, perhaps if you’re trying to quantify those in a summary a 
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better term would be “level of effect”, the “if any” part of that is in direct contrast to all 
known information and contrasts the evidence presented in the paper. 
 
Also consider striking the word “potential” as “actual effects” are the goal to measure? 
 
C-77 Sec 5.3 Major Groups of Species or Specific Indicator Species 
 
We think several species/groups are missing from the list, including adult salmonids, 
rock-associating fishes other than rockfishes (e.g., lingcod, cabezon), and 
elasmobranches. 
 
C-78-79 Sec 5.2.1 (p. C-78) Table 1, species present table. 
 
ODFW agrees with and echos the comments by NMFS (dated 4/11/2008) that this table 
does not appear to be inclusive enough, and the table should be updated to include the 
species groups that NMFS suggests   

  
C-80 1st paragraph, last sentence “Generally, marking and tagging studies fail to offer 
the means…” ODFW disagrees. 
 
C-81 Predation: Gut content analysis- suggest you add a comma between “Four 
sampling efforts” and “each year”… it makes it a little unclear as to how many will 
actually occur. 
 
C-85  There is no reference for the statement in the sturgeon section (page C-85): “In 
particular, several studies employ acoustic tags, although only a few adult and juvenile 
sturgeon are currently tagged.” This information is outdated and inaccurate. Polly 
Rankin (ODFW) has detected at least 75 individual green sturgeon in a hydrophone array 
at Siletz Reef during 2007. OPT needs to update the DEA and make an effort to 
determine approximately how many sturgeon (especially green sturgeon) are acoustically 
tagged on the west coast. There are relatively few researchers doing these studies and it 
should not be difficult to determine the approximate total number of fish tagged. 
 
Appendix E-68, Project Effects (3rd paragraph).  ODFW participated in the stakeholder 
calls and stated that OPT should follow the avian and raptor protection guidelines, and 
subsequently provide several of the guidance documents.  
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Vail, Nathan

From: Scott Groth [Scott.D.Groth@state.or.us]
Sent: Monday, September 15, 2008 1:54 PM
To: Ken Homolka; Therese Hampton @ H&H Solutions; Browne, Peter
Cc: MCMURRAY Gregory; Robin Hartmann; Pete Stauffer; Nick Furman; 

cathy.tortorici@noaa.gov; Bridgette Lohrman; Murphy, Michael; HILLMANN Laurel; 
GRAINEY Mary S; Sharon Kramer; Hugh Link; FONSECA Marilyn; Doug Young; Steve Kopf

Subject: Further ODFW comments on the DLA
Attachments: Brown et al Trends and abundance of Pv in OR.PDF; Orr et al Pv diet Umpqua River.pdf

Hi All: 
 
ODFW would like to add the following comments and attached documents (from ODFW’s marine mammal program) to 
further the progress of the draft license process: 
 

• ODFW comments referenced on 9/17/07 are likely in error, as no one at the marine mammal program remembers 
conversing with DTA on those dates, or about the subjects referenced. 

• Many of the pinniped data presented is from grey literature, ODFW recommends the use of published documents 
such as the attached ones, to be used as available. 

• pg 5-75, Our Analysis, paragraph 2, sentence 2 "Pinnipeds at these locations do not pose a problem ..." omit 
this sentence.  Sentence 3 starts with "Therefore, the project ..."  change this sentence to:  "Sea lions can easily 
cover 100 miles per day while foraging.  The project is within the foraging range of several known haul-out sites 
as well as the migration path of sea lions transiting the area, which could potentially create a problem." 

 
Thanks, 
Scott 
 
Scott Groth 
South Coast Shellfish Biologist 
Oregon Department of Fish and Wildlife 
Charleston, OR 
(541) 888-3307 x233 
http://www.dfw.state.or.us/MRP/shellfish 
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Vail, Nathan

From: Doug_Young@fws.gov
Sent: Monday, September 08, 2008 5:09 PM
To: Murphy, Michael; Browne, Peter
Cc: eric.nagle@sol.doi.gov
Subject: review of DLA and PDEA - Reedsport
Attachments: DLA and PDEA FWS comments.doc

 
Hi - please see attached for brief comments on the Reedsport OPT DLA and PDEA from USFWS. Please call if you have 
any questions.  
 
 
 
Doug Young 
Oregon Fish and Wildlife Office 
U.S. Fish and Wildlife Service 
2600 SE 98th Ave. Suite 100 
Portland, OR 97266 
503-231-6179,  Fax -6195 



Reedsport OPT 
Comments on PDEA and DLA from USFWS 
 
DLA – no comments 
 
PDEA: 
 
Adaptive management plan. The adaptive management plan is a cornerstone of the study 
plans and the environmental assessment of effects. However, it was not included in the 
documents provided for review. Please include the adaptive management plan for subsequent 
review 
 
Page 3-21: last bullet on page: please refer to seabirds more broadly as “offshore birds” 
or “offshore avians”. I did a word search throughout the PDEA and appendices and found 
dozens of instances where “seabirds” might more correctly be termed “offshore birds”. 
However, many times the term “seabird” is used correctly, so a universal replace is not 
appropriate. Please check throughout the PDEA and DLA and modify use of seabirds to 
more inclusive definition of “offshore birds”, as appropriate. 
 
Page 4-15: USFS Special Use Permit. Unless the determination of effects to ESA-listed 
species for the U.S. Forest Service’s ROW permit is “no effect”, I assume USFS will 
need a section 7 ESA consultation for their Right of Way permit. Has this ESA issue 
been considered, and if so, what is the strategy for ESA compliance for this ROW 
permit?  
 
Appendix C-102 to 122: Impacts to Offshore Avians: This is an older version of study 
plan that FWS has already commented on via written and conference call comments. I 
look forward to reviewing the updated draft Impacts to Offshore Avians study plan 
ASAP. 
 
Page 5-88: Lighting (second paragraph) seems to have some conflicting lighting 
guidance, and OPT’s proposed lighting solution may lead to increased adverse effects to 
offshore birds:  
 
“The Crab and Fish Subcommittee recommended that each PowerBuoy should be 
equipped with a navigation light and that the lights should be set to flash synchronously 
at a flash rate of 1 Hz or alternatively that they should flash incrementally in a clockwise 
fashion. It was suggested that OPT start with the synchronous flash to determine the 
effectiveness and that if fishermen did not like the scheme, then an incremental clockwise 
flash pattern would be evaluated.”  
 
Given the Crab and Fish Subcommittee’s acceptance of synchronous light flashes, and 
USFWS’ previous indication that synchronous flashing lights would be optimal, why do 
you propose sequential flash pattern? Please modify the proposal to synchronized light 
flashes, unless later requested otherwise by Crab and Fish Committee members. If 
Offshore Avian studies have been conducted if/when a future request for synchronous 
lighting is received, new data from offshore avian studies, as well as existing data 



provided by USFWS, should be considered and risks/benefits/costs weighed via 
discussion by the Adaptive Management process.  
 
Any lights should be shielded, to direct light only towards approaching watercraft, not 
directly upwards. 
 
Page 5-124, Table 5.C.5-1 indicates Kevin Maurice as an ODFW source of information. 
Kevin works for USFWS. Please modify the text accordingly. 
 
Appendix F: SPILL PREVENTION CONTROL AND COUNTERMEASURE PLAN – 
no comment 
 
Appendix I: EMERGENCY RESPONSE/SALVAGE PLAN –  
Page 11, third paragraph: please modify text with new language provided: “Prior to any 
vehicles being deployed to the PowerBuoy, the Response Coordinator will consult with 
access descriptions, road maps, maps of snowy plover habitat and (if nesting period) 
specific nest site maps (see Appendix A) to identify the access pathway that minimizes 
contact with snowy plover and habitat and other ecologically-sensitive regions. The 
Response Coordinator will confirm the proposed route with the USFS and Oregon Parks 
and Recreation Department, and if they not available or time is available, with the 
USFWS Newport Field Office?” 
 
Last paragraph, page 11 – if the Powerbuoy is dismantled and removed via truck, the 
above concerns about snowy plover habitat and nest sites should be incorporated. 
 
In summary, In an emergency situation, the vehicle access to gounded buoy is a critical 
response need. Is there some way to provide a better snowy plover sensitivity in this 
emergency response, that would prioritize vehicle access routes based on snowy plover 
nesting sites and timing of nesting as it pertains to vehicles running a nest site or young 
brood over? Most of the year the snowy plover concern could be generally addressed as 
the current text reads (call an expert before you mobilize to determine best rout to avoid 
habitat impacts). But, during the limited nesting period where young birds or eggs are 
present, the emergency response should have an additional layer of caution, to avoid nest 
sites at all costs. 
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Vail, Nathan

From: Doug_Young@fws.gov
Sent: Friday, September 19, 2008 4:37 PM
To: Browne, Peter
Cc: Jon Plissner; Murphy, Michael
Subject: RE: FW: Revised Offshore Avian Study Plan
Attachments: OPT Reedsport StudyPlan-OffShoreAvians_20080910-fws edits.pdf

 
Please see attached .pdf and this email (below) for USFWS comments on the offshore bird study plan. 
Congratulations and thank you for your efforts. This version addresses FWS' remaining concerns (with a couple 
minor exceptions, discussed in email below or as "sticky notes" attached to study plan). I hope these minor edits 
can be incorporated, and the study plan finalized. Again - thank you for your efforts to define the study plan, its 
phases and sequence, and its adaptive management-type processes.  
 
Minor comment:  
In FWS' comments on the DLA, we made the following statements associated with project lighting. We note 
that the DLA indicated Crab and Fish subcommittee's initial flexibility in lighting via synchronized light 
flashes, which conflict with the draft Offshore Avian study plan narrative (Section 3.0, forth paragraph, on page 
C-110). Below is FWS comment on the DLA re: project lighting - these comments are consistent with concerns 
we have for the offshore bird study plan:  
 
Page 5-88: Lighting (second paragraph) seems to have some conflicting lighting guidance, and OPT’s proposed 
lighting solution may lead to increased adverse effects to offshore birds:  
 
“The Crab and Fish Subcommittee recommended that each PowerBuoy should be equipped with a navigation 
light and that the lights should be set to flash synchronously at a flash rate of 1 Hz or alternatively that they 
should flash incrementally in a clockwise fashion. It was suggested that OPT start with the synchronous flash to 
determine the effectiveness and that if fishermen did not like the scheme, then an incremental clockwise flash 
pattern would be evaluated.”  
 
Given the Crab and Fish Subcommittee’s acceptance of synchronous light flashes, and USFWS’ previous 
indication that synchronous flashing lights would be optimal, why do you propose sequential flash pattern? 
Please modify the proposal to synchronized light flashes, unless later requested otherwise by Crab and Fish 
Committee members. If Offshore Avian studies have been conducted if/when a future request for synchronous 
lighting is received, new data from offshore avian studies, as well as existing data provided by USFWS, should 
be considered and risks/benefits/costs weighed via discussion by the Adaptive Management process.  
 
Any lights should be shielded, to direct light only towards approaching watercraft, not directly upwards.  
 
Doug Young 
Oregon Fish and Wildlife Office 
U.S. Fish and Wildlife Service 
2600 SE 98th Ave. Suite 100 
Portland, OR 97266 
503-231-6179,  Fax -6195  
 

"Browne, Peter" <Peter.Browne@DevineTarbell.com>  

09/19/2008 08:47 AM  

To <Doug_Young@fws.gov>  
cc "Jon Plissner" <jplissner@abrinc.com>, "Murphy, Michael" 

<Michael.Murphy@DevineTarbell.com>  
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Reedsport OPT Wave Park, LLC.

Reedsport OPT Wave Park

FERC No. 12713

Draft Issue Assessment

Issue No. 6 - Impacts to Offshore Avians

September 10, 2008

1.0 Description of Issue

Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory

Commission (FERC) a license application for a 50-year license to develop and operate the

Reedsport OPT Wave Park. The project would consist of deployment and operation of 10

PowerBuoy® wave energy converters (WECs) having a total capacity of 2.1 megawatt (MW), to

be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon. The

½-mile-by-½-mile (160 acres, 0.65 km
2
) project area represents the area within which the

10-PowerBuoy array would be deployed. The actual footprint of the constructed array is

expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately

30 acres (0.12 km
2
). The PowerBuoys will be deployed in an array of three rows, approximately

in an east-west orientation and perpendicular to the beach. Two rows will consist of three

PowerBuoys and 1 row will consist of 4 PowerBuoys. OPT plans to deploy the 10-PowerBuoy

array during the summer of 2010 (Phase 2).

Because of the size (29.5 feet above the water’s surface) and the presence of lighting at the tops

of these PowerBuoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish and

Wildlife are concerned about possible collision-caused fatalities of threatened/endangered

species (e.g., Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed

wave park. The listed species in the project area are protected under the U.S. Endangered Species

Act (16 USC 1531), and, although the other migratory species are not in danger of extinction, they

are protected under the U.S. Migratory Bird Treaty Act (16 USC 703).

WECs, such as PowerBuoys, are a new technology, and there is little experience with wave

energy projects along the Pacific coast. Information on both the probability of birds colliding

with wave energy structures and the numbers and species of birds present in the proposed

development area is incomplete. As a result, OPT is advancing the following work plan to

evaluate the effects of the proposed action on marine resources. The elements of this work plan

are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean

Policy Advisory Council [OPAC] 1994).

2.0 Relevant Existing Information

The coastal province of Douglas County offers an expansive coastline and open-marine

nearshore foraging area for resident and migrant seabirds throughout the year. The outer coast is

predominately sandy beaches and dunes. There are dense patches of upland salal, evergreen

huckleberry, rhododendron, and other shrubs. Other outcrops of Douglas fir, lodgepole pine and,

to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998). During summer, a

variety of seabirds are known to fly along the outer coast in search of food (Table 1 and

Figure 1). Double-crested cormorants (Phalacrocorax auritus) and marbled murrelets

(Brachyramphus marmoratus) are the only seabirds known to nest in Douglas County; however,

Summary ofCommentsonOPTReedsport

StudyPlan-OffShoreAvians_20080910

Thispagecontainsnocomments
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seasons further south on Minami-Kojima Island in the Ryukyu chain as well as on Midway

Island (USFWS 2005c). Birds spend most of their lives over the northern Pacific Ocean and the

Bering Sea. Short-tailed albatrosses typically occur 20 to 30 miles or more offshore (Pers.

comm. Thompson, in NOAA 2001), and there are fewer than 10 reported observations of the

species off the Oregon coast, with none closer than 20 miles offshore (Nehls 2003b).

3.0 Project Effects

The height of the PowerBuoy’s above-water structure is necessary to accommodate the float’s

stroke length required to capture the energy from the wave oscillation. The USFWS has noted

that migratory and resident seabirds are habituated to flying through unobstructed habitats, when

away from nesting and roost areas. Because the OPT PowerBuoys rise 29.5 feet above the water

surface, stakeholders have raised concerns the project may result in bird injury or mortality via

collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts,

USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional

Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978;

Wiese et al. 2001; USFWS 2005a).

The Aquatic Species Subgroup identified the need to assess whether project lighting will cause

seabirds to collide with the PowerBuoys. To address USCG regulations, including NVICO2-07,

to aid the navigation of mariners, OPT will light the PowerBuoy array at night. As requested by

the USFWS, the lights will be shielded, to direct light only towards approaching watercraft, and

not directly upwards.

OPT anticipates that the eight perimeter PowerBuoys in the array will have a navigation light,

similar in color, intensity, and flash frequency to traditional navigational lights, though it may be

determined that all 10 PowerBuoys should have lights. The Oregon Fishermen’s Cable

Committee (OFCC) has provided recommendations to OPT on the lighting configuration. Their

recommendations are based on maximizing visibility to commercial fishermen and crabbers both

during fair and foul weather. Specifically, they recommend that it “might be helpful to be able to

distinguish between a PowerBuoy at the corner of the grid versus one in the middle.”

After a number of discussions with the Crab and Fish Subcommittee, at the November 12, 2007

meeting, it was agreed that the perimeter PowerBuoy lights would be set to flash in a sequential

clockwise pattern, and that this sequential flash pattern would aid in depth perception and the

ability to distinguish individual PowerBuoys. With respect to concerns regarding attraction of

seabirds to the lit PowerBuoys. USFWS recommends that OPT use a flash timing of greater than

4 seconds.

OPT therefore proposes a sequential clockwise quick flash cycle on the eight perimeter

PowerBuoys with a PowerBuoy flashing one second after the PowerBuoy before it, resulting in a

flash pattern traveling around the perimeter of the array in eight seconds (Figure 3), and

continuously repeating. OPT has selected the Carmanah (www.solarmarinelights.com) Model

702-GPS which is a fully-integrated, solar LED three-nautical-mile (3.4 miles) marine light with

Global Positioning Satellite (GPS) synchronization. The integrated GPS receiver will allow one

of the eight perimeter lights to flash once per second in a circular sequential order.
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4.0 Need for Additional Information

The listed bird species are protected under the U.S. Endangered Species Act (16 USC 1531), and,

although the other migratory species in the project area are not in danger of extinction, they are

protected under the U.S. Migratory Bird Treaty Act (16 USC 703). Hence, there is a need to

estimate possible levels of collisions and potential fatality of members of the bird community

found in the location of the project.

Collision-related mortality of seabirds has been well-documented, particularly in relation to

larger lighted structures (reviewed in Rich and Longcore 2006) and more recently at offshore

wind farms (Drewitt and Langston 2006). Currently, however, no data are available to address

directly the risks incurred by seabirds at wave parks. Furthermore, few avian data from the area

of the proposed wave park are available to help assess the potential effects of this project on

birds that reside in or traverse through the area. Exceptions include some limited boat-survey

data collected as part of regional monitoring activities for marbled murrelets and aerial- and

boat-survey data conducted as part of the response to the New Carissa oil spill. In addition,

general information on seasonal patterns in bird species composition in Oregon coastal waters is

available from records of intensive, though anecdotal, observational data (“seawatches” and

pelagic birding trips) provided by local birders. Currently, all known data are being compiled to

help with a preconstruction assessment of general avian collision risk at the proposed wave park.

Information necessary for accurate predictions of the risk of collision between birds and WECs

include: (1) the abundance of avian species within and near the proposed wave park throughout

the year; (2) flight characteristics (altitude, temporal patterns, etc.) of individuals within the

proposed development area; and (3) direct or indirect determination of birds’ abilities to detect

and avoid potential collisions with PowerBuoys under various environmental conditions. These

data then can be used as inputs for models that predict numbers of birds that will collide with

PowerBuoys at the site. Because no comprehensive data are available for birds at the proposed

development area, either assumptions must be made about appropriate input values or data

should be collected to provide these values.

5.0 Study Plan

5.1 Introduction and Overview

The Offshore Avian Use Study will consist of a series of studies to collect the field data

necessary to assess the collision-related effects of this proposed wave park on birds and will

follow an adaptive course of action as indicated in Figure 4. The Offshore Avian Use Study will

consist of the following components: (1) studies of avian presence to collect information on use

of the wave park by the bird community as a whole; (2) risk-assessment modeling to estimate the

annual fatality of seabirds at the proposed wave park; and (3) studies of behavioral-

avoidance/collision rates to collect information on avian avoidance behavior and fatality at the

wave park. At several points during the process, results of studies will be reviewed by the

Aquatics Implementation Committee, which will then determine if collision risk is sufficiently

low that additional studies are unwarranted, or if there is need to continue with additional

monitoring studies or alternative measures.
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The data collection for the avian presence portion of the study (Figure 4, blue) will focus on

ship-based survey data, supplemented by radar studies that provide information on nocturnal bird

activity. The key data to be collected for this study will include seasonal information on

movement rates through the wave park (birds/km/h), bird species-composition, distance offshore,

flock sizes (number of birds/flock), flight altitudes (in meters above sea level [asl]), and flight

directions. These data will provide input values for the risk-assessment modeling study (Figure

4, yellow), for which existing models for estimating seabird fatalities at wind farms and other

tower structures will be adapted for application to the OPT wave park. Because the probability

of birds avoiding collisions with WECs is unknown, a range of fatality estimates will be

provided, representing minimal and maximal avoidance rates. If the maximal estimated fatality

rate is deemed to be sufficiently high (by the Aquatics Implementation Committee), we will

initiate a behavioral-avoidance/fatality study to determine collision and/or avoidance rates of

birds during initial deployment of the PowerBuoys (Figure 4, green Option 1b), in order to assess

more precise estimates of risk. The observed avoidance rates would then be applied to the

models to derive precise fatality estimates for all species. If warranted, additional fatality studies

will be undertaken to confirm predictions of low rates of collisions/fatalities following

deployment (Figure 4, green Option 2b). Alternatively, high fatality estimates may trigger

additional measures to mitigate or reduce fatality rates (Figure 4, gray Option 2c).

5.2 Avian Presence Study

5.2.1 Boat-Based Sampling

Monthly boat-based seabird surveys will be conducted in and around the proposed project area

prior to deployment of PowerBuoys to increase our understanding of the at-sea distribution,

seasonal occurrence, and behavior of species throughout the annual cycle. The at-sea sampling

also will enable us to collect high-resolution data on the distribution and abundance of marbled

murrelets in this area, so that the risk-assessment modeling discussed below (Section 5.3) can be

improved.
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The main components of this fatality model are shown in Figure 5. In essence, the movement

rates (i.e., flux rates), the horizontal-interaction probability (i.e., the probability of flying

through airspace occupied by a PowerBuoy if the bird crosses the wave park), and the vertical-

interaction probability (i.e., the probability of hitting a PowerBuoy’s superstructure if flying

through the airspace occupied by a PowerBuoy) are used to estimate the number of birds that

might hit the superstructure (i.e., exposure rate). The fatality probability then is used to

estimate the probability of dying if the bird hits the structure to estimate possible fatality.

Finally, the various behavioral-avoidance rates are used to estimate potential levels of fatality

(i.e., number of fatalities/WEC/year) for each scenario and species-group.

5.4 Behavioral-Avoidance/Fatality Study

This portion of the study is the most difficult logistically, as no tested methods currently exist for

monitoring avian fatalities at ocean buoys or WECs of any kind. Approaches to answering the

question of how many, if any, birds are killed at this wave park will be assessed in consultation

with resource agencies.

The most promising approach involves development of a camera system for measuring the actual

avoidance and/or fatality rates at one or more deployed PowerBuoys. Currently, the most

promising technology for such studies is an infrared (thermal imaging) camera system that has

been developed for use on offshore wind turbines (Desholm et al. 2006). The costs and

limitations of using such technology on constantly-moving structures may be problematic, and

significant advances in the design and reliability of such devices are needed before they could

successfully be applied to these studies. Other technologies for monitoring bird collisions, such

as acoustic/vibration detectors (e.g., Pandey et al. 2007), are similarly in a developmental stage

and face additional challenges for adaptation to the environment of an oceanic buoy.

Results of these studies would be used to produce specific avoidance rates that then could be

applied to the risk-assessment model described above (Section 5.3). The methodology might

also be adopted for further studies to confirm model predictions (Figure 4, Option 2b) and/or

assess results of risk-reduction measures that might be implemented (Figure 4, Option 2c; see

Section 5.5 below).

5.5 Risk-reduction Measures

Results of risk-assessment models or post-deployment fatality studies will be reviewed by the

Aquatics Implementation Committee, which may determine that additional studies are

unnecessary (Figure 4, Option 2a); that additional monitoring is warranted (Figure 4, Option 2b);

or that measures should be taken to reduce collision/fatality risk at PowerBuoys (Figure 4,

Option 2c).

5.6 Constraints, Limitations, and Feasibility

The paucity of existing data that could be useful in assessing avian risk at the proposed OPT

wave park is indicative of the difficulties in obtaining such information and also highlights the

value of gaining any additional knowledge of patterns of seabird behavior and use of these

waters. Each aspect of the proposed work has different constraints and challenges. Boat-based

survey efforts may be hampered by sea conditions, although we would attempt to schedule

sampling times accordingly. Nevertheless, bird activity might be expected to be radically

different during conditions when surveys cannot be conducted, which might also be when

Page: 19
Author: dougyoung
Subject: StickyNote
Date: 9/19/20084:22:29PM

rewrite suggestion,forinitialportionoffirstsentence: Resultsofvariousstudiesdescribedin5.3and5.4,above,willbe reviewedby

the AIC...



�

Vail, Nathan

From: FONSECA Marilyn [FONSECA.Marilyn@deq.state.or.us]
Sent: Thursday, August 28, 2008 12:30 PM
To: Browne, Peter
Cc: FONSECA Marilyn
Subject: comments and data sites
Attachments: CommentsDLA7_30_08.doc

Peter – Attached is a brief list of what we discussed today. The DEQ sampling sites closest to the project area are listed in 
the first item. The data can be retrieved from the LASAR database at: 
  
http://www.deq.state.or.us/lab/lasar.htm 
  
Thank you, 
  
Marilyn Fonseca 
Oregon Department of Environmental Quality 
Water Quality Division 
811 SW Sixth Avenue 
Portland, OR 97204 
Phone: 503-229-6804 
Fax: 503-229-6037 
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not available as A level data (same comment for Draft Issue Assessment Issue No. 7 - 
Water Quality) 
 
Page 5-27: Compare expected leachate concentration to Cu criteria. Please also evaluate 
the concentrations of zinc and ethyl benzene in comparison to the Table 20 criteria. 
Applicant must review toxics criteria and compare expected leachate concentrations to all 
applicable criteria.  
 
Appendix C – 92: OPT will calculate concentration of copper within project waters per 
DEQ request. Does this mean that the leachate concentration will be estimated? 
 
Appendix A – Is first MSDS for the biofouling paint? If so, the potential concentration 
for all parameters must be compared to the aquatic life criteria listed in Table 20. If a 
criterion is not available, please provide DEQ with the LC50. 
 
What is Sigmaglide 890 used for? 
 
Where are plans to look at sedimentation? 
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Cooperative transmission line.  The entire terrestrial portion of the transmission line will be 

within the existing effluent pipe easement. 

 

OPT proposes to construct and operate the project as described above and to implement the 

following environmental PM&E measures. 

 

■ Develop Spill Prevention Control and Countermeasure (SPCC) Plan 

■ Equip PowerBuoys with devices or materials to prevent pinniped haul-out 

■ Conduct Cetacean Study 

■ Conduct Pinniped Study 

■ Conduct Fish and Invertebrates Study 

■ Conduct Electromagnetic Field Study 

■ Conduct Offshore Avian Use Study 

■ Conduct Wave, Current and Transport Study 

■ Develop Emergency Response and Salvage Plan 

■ Develop Crabbing and Fishing Protection Plan 

■ Locate the 10-PowerBuoy array in a deeper area within the FERC project boundary to 

reduce conflicts with preferred crabbing areas 

■ Develop Marine Use/Public Information Plan 

■ Light PowerBuoys in accordance with U.S. Coast Guard (USCG) regulations and in 

consideration of protection for seabirds and recreational and commercial fishing vessels 

■ Install transmission line through existing effluent discharge pipe to eliminate effects of 

crossing nearshore, intertidal, and dune habitat 

■ Bury subsea transmission cable to minimize hazards to navigation and fishing 

■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid 

potential vessel strike 

■ Conduct a Visual Assessment Review 

■ Develop a Cultural Resources Survey, Monitoring, and Contingency Mitigation Plan in 

consultation with the Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw 

Tribes and Oregon State Historic Preservation Officer (SHPO). 

DRAFT

1

2

3



Summary of Comments on Microsoft Word - 
Reedsport_DLA_Vol_II-080708.doc

Page: 21
Number: 1 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:15:58 AM 
Implement ER and Salvage Plan
 
Number: 2 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:17:36 AM 
Details anywhere?
 
Number: 3 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:16:58 AM 
What about the Siletz?
 



 Introduction 
 
 

I-7 

■ Develop an Interpretive and Education Plan (including design and installation of 

interpretive displays on shore) 

■ Conduct Terrestrial Survey to delineate wetlands, map covertype, and look for rare or 

sensitive plant species 

■ Construct and operate the overhead transmission line consistent with avian and raptor 

protection guidelines 

■ Develop a Noxious Weed and Vegetation Management Plan for terrestrial portion of the 

transmission line 

 

This PDEA analyzes the effects of the development and operation of the project, as well as 

alternatives including a “no action” alternative.  This analysis is being done in consultation with 

resource agencies and other stakeholders.  Under the Proposed Action, OPT will construct the 

proposed project, taking a number of steps to minimize potential effects of project construction 

and operation.  Because the proposed Reedsport Project is among the first of its kind and 

employs a technology that may continue to be refined for the project site, there is some 

uncertainty regarding potential and probable effects of the project on aquatic life and the 

surrounding environment.  The process proposed by OPT for this license addresses these issues 

by providing for post-license studies and stakeholder consultation to evaluate and address, as 

needed, project effects. 

 

Constructing and operating the Reedsport Project, with the measures proposed in this license 

application, would result in minor, highly-localized effects to benthic habitat and biota; minor 

reductions in the area available for commercial and recreational fishing and occasional instances 

of lost or damaged crab pots; minor, local, and short-term disturbance to marine organisms and 

navigational traffic during construction and maintenance; and minor ground-disturbance 

associated with installation of the above-ground portion of the transmission line.  Licensing 

participants have expressed general concern about potential effects of the project on marine 

mammals, fish and other marine organisms, and ocean waves and currents, and OPT has 

proposed to conduct post-deployment studies of these resources to obtain data and observations 

necessary for evaluation of these potential effects.  OPT’s proposed action includes adequate 

environmental protection measures and post-license studying and monitoring requirement to 
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minimize and evaluate potential effects.  OPT has demonstrated a willingness to work with 

resource agencies and stakeholders to evaluate potential resource effects and to refine the project 

design and installation methods to minimize disruptions to local ocean use and habitat. 

 

Based on our analysis, we recommend licensing the Reedsport Project as proposed by OPT.  We 

conclude that issuing an original license for the project, with the environmental measures that we 

propose, would not be a major federal action significantly affecting the quality of the human 

environment.  Furthermore, this project is consistent with the Energy Policy Act of 2005 and 

State of Oregon's Sustainability Act of 2001 in that it promotes the development of cleaner and 

more productive use of domestic energy sources as well as the diversification in energy supplies 

through greater use of alternative and renewable fuels.  In addition, the project supports the 

initiatives of the state of Oregon to become a national and global leader in wave energy and 

renewable energy generation.  Oregon has initiated numerous cross-sector programs to support 

the development of projects like the Reedsport Project, including a Renewable Portfolio 

Standard and the Oregon Innovation Council’s Oregon Wave Energy Trust.  In announcing his 

designation of the Reedsport Project as part of the “Oregon Solutions” program, Governor 

Ted Kulongoski stated that “Oregon’s investment in energy security will mean a healthier 

environment, a more reliable supply of home-grown energy, and good jobs for our state.”  

Issuing an original license for the Reedsport Project will further the development of new ocean 

energy technologies and promoted increased domestic energy production from a clean, 

renewable source. 

 

DRAFT

1

2



 
Page: 23

Number: 1 Author: Administrator Subject: Inserted Text Date: 8/26/2008 10:21:38 AM 
using adaptive management
 
Number: 2 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:24:44 AM 
whose analysis? OPT proposes? WHO is the "WE"??? 
 



Section 3 Proposed Action and Alternative 
 
 

3-2 

a. Wave Energy Converters 

 

The Reedsport Project will utilize Ocean Power Technologies, Inc.’s (OPT, Inc.) PowerBuoy 

WEC (Figure 3.A.1-1) to transform the kinetic energy of ocean swells into clean, renewable 

electricity.  The PowerBuoy is designed with a simple yet rugged steel construction that allows it 

to generate electricity from the rising and falling of ocean waves.  OPT, Inc. PowerBuoys 

represent a field-tested technology successfully implemented for projects in both the Atlantic and 

Pacific oceans.  The Reedsport Project will utilize OPT, Inc.’s PowerBuoy technology that is 

currently being tested as part of the New Jersey Board of Public Utilities’ Renewable Energy and 

Economic Development Program.  The New Jersey PowerBuoy was installed in October 2005 

and is currently undergoing extensive testing and evaluation.  This test buoy in New Jersey 

follows extensive ocean trials that began in 1997 to demonstrate the concept of using a floating 

buoy to capture wave energy and to convert it into electricity. 

 

OPT, Inc. is under contract for the installation of a 1.25 MW wave farm off the northern coast of 

Spain, with the first PowerBuoy to be installed in 2009.  The project is a joint venture with the 

Spanish utility Iberdrola SA.  OPT, Inc. has also been selected for a 2 to 5 MW demonstration 

plant as a joint venture with Total, the French oil company and a 5 MW demonstration program 

as part of the United Kingdom (UK) Wave Hub program.  Both of these programs are expected 

to result in pilot programs, which will demonstrate the PowerBuoy technology internationally. 

 

OPT, Inc. has deployed a PowerBuoy in waters off the Marine Corps Base Hawaii at Kaneohe 

Bay on the island of Oahu, and will be deploying another PowerBuoy in 2008.  This Navy-

funded project is aimed at testing the PowerBuoy as a means to improve the security of the 

Navy’s international bases (of which there are more than 200) by reducing their dependence on 

imported fuel oil.  The project included a rigorous environmental assessment (EA), which 

resulted in a Finding of No Significant Impact (FONSI). 
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The requirements of the mooring system are: 

 

■ Maintaining the PowerBuoy on station for normal operating loads and storm conditions, 

including potential damage scenarios; 

■ Adequate system compliance to limit loads during 100-year storms on the PowerBuoy, the 

power takeoff cable, and the mooring system foundations to acceptable levels; 

■ Permits PowerBuoy operation over the site tidal range; 

■ Maintains proper orientation of the PowerBuoy for maximum power generation; 

■ Eliminate contact of the mooring lines with the seabed; and 

■ Designed to Lloyds standards (Rules and Regulations for the Classification of a Floating 

Offshore Installation at a Fixed Location, May 1999). 

 

Each PowerBuoy will be moored with three anchor lines arranged symmetrically around each 

PowerBuoy at a 120-degree separation (Figure 3.A.1-6).  The anchors are expected to be steel-

reinforced pre-cured concrete and have dimensions of approximately 20 feet (length) by 20 feet 

(width) by 10 feet (height) (6 meters by 6 meters by 3.1 meters).  The anchors are expected to 

settle into the sediment and extend above the seabed an estimated 5.6 feet (1.7 meters). 

 

The mooring and anchoring system utilizes subsurface floats (SSFs), which are anticipated to 

measure 10 feet in diameter and 20 feet in height.  The SSFs will be located at a depth of 

approximately 50 feet; however, depths could be as little as 30 feet, depending on loads and 

conditions.  The SSFs are positively buoyant to achieve tension within the moorings, eliminating 

any interaction of the mooring lines with the seabed and maintaining the PowerBuoy within a 

specified watch circle.  The catenary lines will extend from the PowerBuoy to the SSF and will 

range to a maximum depth of 30 to 50 feet.  The mooring lines will be Bridon Superline 

Polyester, a synthetic polyester material, having minimum breaking loads twice that of the 

design maximum and measuring 5 inches (128 mm) in diameter2. 

 

                                                 
2  More information is available at http://www.bridon.com/pdfs/fishing/fibre-4pp.pdf. 
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of the effluent discharge pipe outfall, will be buried in the seabed to a minimum depth of about 3 

to 6 feet (about 1 to 2 meters).  OPT intends to use trenching or jet plowing to bury the cable, but 

final determination will be determined based on the selection of the cable deployment contractor. 

 

The effluent pipe is constructed of reinforced concrete measuring 36 inches in diameter and is 

buried in the sand (Figure 3.A.1-7).  The subsea transmission cable will run within the effluent 

pipe to shore.  No disturbance to the intertidal zone is expected during installation of this 

segment of the transmission cable. 

 

d. Terrestrial Transmission Line and Grid Interconnection 

 

The terrestrial portion of the transmission system includes underground and overhead 

components that terminate at a Douglas Electric Cooperative transmission line, and represents a 

total distance of approximately 3 miles (Figure 1-1).  Douglas Electric Cooperative will own and 

maintain the terrestrial segment of the transmission cable from the demarcation point to the 

Douglas Electric Cooperative transmission line and will be responsible for the construction of 

this portion of the project. 

 

Upon reaching the shore, the subsea transmission cable will continue within the effluent pipe 

below the beach and sand dunes to the demarcation point, which will be located at the existing 

turn-around at the end of Sparrow Park Road (immediately inland of the sand dunes) 

(Figure 1-1).  The use of the effluent pipe requires permit modifications for special use on U.S. 

Forest Service (USFS) land, but no new easements or access roads.  OPT, the Port of Umpqua, 

Douglas Electric Cooperative, and the USFS are working on ensuring use of the existing effluent 

pipe easement.  The demarcation point will consist of a concrete pad and vault in the ground.  At 

the demarcation point, the subsea transmission cable will exit the effluent pipe, transition to an 

underground cable, and continue underground along the road right-of-way/existing effluent pipe 

easement. 
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the transmission cable through the effluent pipe.  Additional details of this methodology will be 

developed following selection of the contractor that will deploy the subsea cable. 

 

As indicated above, the shore station will be comparable to the size of a typical residential 

garage, and will be located approximately 2 miles inland and about 1 mile from the Douglas 

Electric Cooperative transmission line.  The shore station will be built using small equipment, 

and will require some earthwork (foundation preparation). 

 

In the eventuality that the project is decommissioned, the project will be removed in accordance 

with state guidelines. 

 

4. Proposed Environmental Measures 

 

OPT proposes to construct and operate the project as described above and to implement the 

following environmental PM&E measures. 

 

■ Develop Spill Prevention Control and Countermeasure (SPCC) Plan 

■ Equip PowerBuoys with devices or materials to prevent pinniped haul-out 

■ Conduct Cetacean Study 

■ Conduct Pinniped Study 

■ Conduct Fish and Invertebrates Study 

■ Conduct Electromagnetic Field Study 

■ Conduct Offshore Avian Use Study 

■ Conduct Wave, Current, and Sediment Transport Study 

■ Develop Emergency Response and Salvage Plan 

■ Develop Crabbing and Fishing Protection Plan 

■ Locate the 10-PowerBuoy array in a deeper area within the FERC project boundary to 

reduce conflicts with preferred crabbing areas 

■ Develop Marine Use/Public Information Plan 

■ Light PowerBuoys in accordance with U.S. Coast Guard (USCG) regulations and in 

consideration of protection for seabirds and recreational and commercial fishing vessels 

DRAFT

1



 
Page: 49

Number: 1 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:34:10 AM 
Again, should say implement not develop...we won't sign without an appropriate Emergency Response/Salvage plan...
 



Section 4 Consultation and Compliance 
 
 

4-3 

the groups that have participated in the Oregon Solutions meetings, which have generally 

focused on identification of issues, quantifying impacts, and exploring options for resolution or 

mitigation.3  The Oregon Solutions program also facilitated the development and signing of a 

Declaration of Cooperation by 16 project stakeholders, which was included in the PAD that was 

filed with the Commission on July 2, 2007.  The Declaration of Cooperation embodies a 

discussion of project issues, as well as each party’s agreement to participate in the FERC 

process. 

 

TABLE 4.A.1-2 
OREGON SOLUTIONS COMMITTEE MEMBERS 

Representing 
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Conveners / Support      
Port of Umpqua X     
Oregon State Senate District #5 X     
Oregon Solutions X X X X  

Federal Agencies / Organizations      
Federal Energy Regulatory Commission X     
Senator Gordon Smith X     
Senator Ron Wyden X     
Congressman DeFazio X     
National Marine Fisheries Service X X  X  
U.S. Fish and Wildlife Service X X  X  
U.S. Coast Guard X  X   

State Agencies / Organizations      
Governor’s Office X     
Ocean Policy Advisory Council X X X X  
Oregon Department of Fish and Wildlife X X  X  
Oregon Department of State Lands X     
Oregon Department of Land Conservation and Development X X X X X 
Oregon Department of Energy X     
Oregon State Parks X     

Local Government      
City of Reedsport X     
Douglas County X     
Confederated Tribes of Coos, L. Umpqua, and Siuslaw Indians X     
Gardiner X     

                                                 
3  Summaries of the Oregon Solutions full group and subcommittee meetings can be found online at 

http://www.orsolutions.org/southwest/waveenergy.htm. 
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TABLE 4.A.1-3 
OVERVIEW OF OPT’S RESPONSE TO ISSUES IDENTIFIED DURING 

CONSULTATION 
No. Issue OPT Proposed Study PDEA Section 

Aquatic Species/Water Quality 
Issue 1 Cetaceans Cetacean Study 5.C.3.b 
Issue 2 EMF EMF Study 5.C.3.b 
Issue 3 Pinnipeds  Pinniped Study 5.C.3.b 

Issue 4 Alteration of Habitat/Effects of 
Installation 

Fish and Invertebrates Study 5.C.1.b, 5.C.3.b 

Issue 5 Biofouling   Fish and Invertebrates Study 5.C.3.b 
Issue 6 Impacts to Offshore Avians Offshore Avian Use Study 5.C.3.b 
Issue 7 Water Quality Fish and Invertebrates Study 5.C.2.b 
Issue 8 Macroalgae   NA 5.C.3.a 
Issue 9 Noise/Vibration  Cetacean Study 5.C.3.b 
Issue 10 Sea Turtles NA 5.C.3.b 

Public Safety/Recreation/Fishing Issues 
Issue 11 Recreation Uses  NA 5.C.6.b 
Issue 12 Navigational Safety; Notification to 

Mariners  
NA 5.C.6.b 

Issue 13 Aesthetics   Visual Assessment Review 5.C.7.b 
Issue 14 Transport Moratorium; Transit Lanes 

from Port to Wave Park 
NA 5.C.6.b 

Issue 15 Lost Productivity and Gear  NA 5.C.6.b 
Other Issues 

Issue 16 National Security NA 5.C.6.b 
Issue 17 Wave, Current, and Sediment 

Transport  
Wave, Current, and Sediment 
Transport Study 

5.C.1.b 

Issue 18 Cultural Resources Cultural Resources Survey, 
Monitoring, and Contingency 
Mitigation Plan 

5.C.9.b 

Issue 19 Decommissioning/Anchor Removal NA 3.A.3 
Issue 20 Economic Impact/Additional Uses NA 5.C.6.b, 5.C.8.b 
Issue 21 Terrestrial Effects   Terrestrial Survey 5.C.1.b, 5.C.4.b 

Emergency Response 5.C.6.b, 
Appendix I 

Insurance 3.A.1.b, 5.C.2.b 
Ground Fault Protection 5.C.6.b 
Site Security 5.C.6.b 
System Survivability 5.C.6.b 

Issue 22 (Misc.) 

Beach Access 

NA 

5.C.6.b 

 

In June 2007, the Aquatic Species Subgroup identified information for which baseline 

information was needed.  OPT’s proposed study plans were developed to address requests for 

relevant baseline information as is summarized in Table 4.A.1-4. 
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TABLE 4.B.3-1 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED SPECIES 

THAT MAY OCCUR IN THE PROJECT AREA 
Common Scientific Name Federal Status Recovery Plan Citing 

Marine Mammals 
Humpback whale Megaptera novaeangliae E NMFS 1991 
Sperm whale Physeter macrocephalus E NMFS 2006d 
Sei whale Balaenoptera borealis E None 
Blue whale Balaenoptera musculus E NMFS 1998 
Fin whale Balaenoptera physalus E NMFS 2006b 
Southern resident killer whale Orcinus orca E NMFS 2006c 
Steller sea lion Eumetopias jubatus T NMFS 2007b 

Reptiles 
Leatherback sea turtle Dermochelys coriacea CH E NMFS 1998a 
Green sea turtle  Chelonia mydas T NMFS 1998b 
Loggerhead sea turtle Caretta caretta T NMFS 1998c 
(Pacific) Olive ridley sea turtle Lepidochelys olivacea T NMFS 1998d 

Birds 
Marbled murrelet  Brachyramphus marmoratus CH T USWS 1997 
Western snowy plover  Charadrius alexandrinus nivosus CH T Jones & Stokes 2007 
Brown pelican* Pelecanus occidentalis 

californicus 
E USFWS 2008 

Short-tailed albatross Phoebastria (=Diomedea) 
albatrus 

E USFWS 2005a 

Northern spotted owl Strix occidentalis caurina T USFWS 2007e 
Fish 

Coho salmon (southern OR, 
northern CA coast ESU) 

Oncorhynchus kisutch CH T Good et. al. 2005 

Coho salmon (OR coast ESU) Oncorhynchus kisutch T ODFW 2007e 
Coho salmon (Lower Columbia 
River ESU)  

Oncorhynchus kisutch T ODFW 2007f 

Chinook salmon (Lower 
Columbia River ESU) 

Oncorhynchus tshawytscha T ODFW 2007f 

Chinook salmon (Upper 
Columbia River Spring-run 
ESU) 

Oncorhynchus tshawytscha E USFWS 2007i 

Chinook salmon (Snake River 
Spring/summer-run ESU) 

Oncorhynchus tshawytscha T Snake River Salmon 
Recovery Board 2006 

Chinook salmon (Snake River 
fall-run ESU) 

Oncorhynchus tshawytscha T Snake River Salmon 
Recovery Board 2006 

Green sturgeon (southern DPS) Acipenser medirostris T None 
Plants 

Kincaid's lupine Lupinus sulphureus var. kincaidii T USFWS 2006 
Rough popcorn flower Plagiobothrys hirtus E USFWS 2003 
Federal status definitions:  CH Critical habitat has been designated, E: Listed Endangered, T: Listed Threatened. 
Source:  ODFW 2007b; Pers. comm. Kevin Maurice, ODFW, June 7, 2007; NOAA 2007a, USFWS 2007; pers. 
comm. Bridgette Lohrman, NOAA, various dates, 2007; November 29, 2007 letter from Bridgette Lohrman, NOAA 
to Merina Christoffersen, USACE.  Letter from NMFS dated December 7, 2007. 
* In February of 2008, USFWS formally proposed de-listing of the species following successful recovery of 
populations (USFWS 2008). 
 

DRAFT

1



 
Page: 63

Number: 1 Author: Administrator Subject: Sticky Note Date: 8/26/2008 10:51:05 AM 
Very unlikely that Rough popcorn flower would be in the project area. It is not a coastal species according to our botanist. It is found near Roseburg. Yes, it may be in Douglas 
Co. but...not on the coast. 
 
Also, does not mention the pink sand verbena which is much more likely to be found in the project area. It is a federal species of concern and is State listed-endangered I 
believe. 
 



Section 4 Consultation and Compliance 
 
 

4-13 

OPT initiated informal consultation with the Confederated Tribes of Coos, Lower Umpqua, and 

Siuslaw Indians (CTCLUSI) through the Oregon Solutions process in October 2006.  The 

CTCLUSI have interest in the Reedsport Project as the ancestral territory of the CTCLUSI 

encompasses the project area.  The CTCLUSI’s ancestral lands extend from Tenmile Creek 

(Lane County) to Fivemile Point (Coos County), and from the crest of the Coast Range 

(Weatherly Creek on the Umpqua River) to 12 nautical miles beyond the continental shelf (Letter 

from Howard Crombie, Director, Department of Natural Resources, Confederated Tribes, 

October 9, 2006).  In a letter to OPT and other Oregon Solutions partners dated October 9, 2006, 

the CTCLUSI expressed conditional support for the project.  The CTCLUSI’s main concerns 

about the projects are disturbance of terrestrial archaeological sites and potential impacts to 

marine resources, though the CTCLUSI have decided to defer to the state and natural resource 

agencies on marine and other natural resource issues.  In the spring of 2007, OPT spoke with 

Arrow Coyote, the Cultural Resources Protection Coordinator for the Tribes, and the Oregon 

SHPO about potential archaeological properties in the terrestrial portion of the project area, 

namely the vicinity of the transmission line.  OPT’s consultation and investigations to date are 

discussed further in Section 5.C.9. 

 

On August 30, 2007, the Commission formally designated OPT as the Commission’s non-federal 

representative for consultation with the SHPO as required by Section 106 of the NHPA and the 

implementing regulations of the ACHP at 36 CFR §800.2. A Memorandum of Understanding 

was signed by the CTCLUSI and SHPO in the summer of 2007. OPT formally requested 

information from both the Tribes and SHPO on the presence of known archaeological properties 

within the project area in a letter dated August 30, 2007. 

 

In a letter to OPT dated September 17, 2007, the Oregon SHPO stated that they were unaware of 

any previous cultural resource surveys completed near the proposed project area, but that the 

terrestrial portion of the project area has a high probability for the occurrence of archaeological 

sites or buried human remains.  The SHPO recommended extreme caution and the development 

of procedures for consultation triggered by the discovery of cultural material during future 

ground-disturbing activities. 
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Section 5 

Environmental Analysis 
 

A. General Description of the Project Area 

 

The 10 WECs and associated generating and mooring components of the Reedsport Project 

would be located within a 0.25 square mile area approximately 2.5 miles offshore in south-

central Oregon.  The actual footprint of the constructed array is expected to be only about 

1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres (0.12 km2).  The 

project transmission line is divided into three main sections:  a subsea transmission cable; an 

underground transmission line; and a conventional overhead transmission line.  The subsea 

transmission cable would be trenched in the sandy sea bottom before it enters the buried effluent 

discharge pipe, which comes ashore (underground) at the southern end of nearly 23 miles of 

continuous, undeveloped beach.  The effluent discharge pipe passes under intertidal and dune 

habitat within the Oregon Dunes National Recreation Area, an area that extends approximately 

55 miles from Florence to Coos Bay (Oregon Parks and Recreation Department [OPRD] 2005).  

The overhead transmission line crosses primarily Sitka spruce/western hemlock maritime forest 

on the way to the Douglas Electric Cooperative transmission line, located approximately 3 miles 

inland on the north bank of the Umpqua River.  There will also be a shore station, located along 

the transmission line about 2 miles inland, and about 1 mile from the Douglas Electric 

Cooperative transmission line, that will be the size of a typical residential garage.  The marine 

components of the project will be scarcely visible from the shoreline, as only the upper 29.5 feet 

of the PowerBuoys are above water.  The transmission line will not be visible until its transition 

to overhead distribution poles. 

 

The terrestrial portions of the project area are within the south-central portion of the Oregon 

Coast Range Ecoregion (Figure 1-1).  This ecoregion includes the Oregon Coast Range from the 

Columbia River to the border with California and east to the edge of the Willamette Valley 

(OPRD 2004b).  As described by the Oregon GAP Analysis Project: 

 

The Coast Range Ecoregion includes the entire Oregon coastline and the northern and 

central Oregon Coast Range Mountains, and extends north though the state of 
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From the offshore WECs to the grid interconnection, the project crosses marine, terrestrial, and 

wetland systems, including soft-bottom subtidal habitats, pelagic habitats, sandy beaches and 

dunes, estuarine wetlands, palustrine wetlands, riverine (riparian) wetlands, mixed coniferous-

deciduous forests, and developed/industrial areas.  The local environments affected by 

components of the project are described in more detail in the following sections. 

 

B. Cumulative Effects 

 

According to the Council on Environmental Quality’s regulations for implementing NEPA 

(40 C.F.R. §1508.7), an action may cause cumulative effects on the environment if its impacts 

overlap in space or time with the impacts of other past, present, and reasonably-foreseeable 

future actions, regardless of what agency or person undertakes such other actions.  Cumulative 

effects can result from individually minor but collectively significant actions taking place over a 

period of time, including hydropower and other land and water development activities.   

 

From the review of potential effects of other actions in the area relative to the proposed project 

resources (per 40 C.F.R. §1502.21), OPT could only find one project for which environmental 

reports had been produced:  Umpqua Ocean Dredged Material Disposal Site Evaluation by the 

USACE (1989).  The USACE has been responsible for the maintenance of navigable waterways 

of the North Pacific Coast since 1971.  Dredging of the mouth of the Umpqua River began in 

1924 shortly after the construction of jetties designed to aid in the navigability of the river.  

Frequency of maintenance dredging depends upon the volume of sediments transported into the 

estuary and the frequency and severity of storm conditions. A designated disposal site of dredged 

materials is located at the Umpqua River entrance.  Dredged material disposal amounts are 

available beginning in 1976.  The most recent recording of materials disposed on site is 2006, in 

which 62,000 cubic yards of dredged material was deposited (USACE 2007). 

 

Based on the information reviewed and collected in support of this license application and 

consultation with resource agencies and stakeholders, OPT has identified marine life resources 

and commercial fishing/crabbing as having the potential to be cumulatively affected by the 

proposed Reedsport Project in concert with other activities in the proposed project area.  Other 
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recent, on-going, or proposed activities in the proposed project area that have the potential to 

cumulatively affect marine life and commercial fishing/crabbing resources include existing 

commercial fishing/crabbing and other subsea cables, including the Trans Pacific Cable 5 fiber 

optic cable that comes ashore near Coos Bay, to the south of the Reedsport Project. 

 

1. Geographic Scope 

 

The geographic scope of analysis defines the physical limits or boundaries of the proposed 

action’s effects on resources that may be cumulatively affected by the proposed and related 

actions.  Because the nature of the resource determines the potential range of the proposed 

action’s effects, the geographic scope for each resource may vary. 

 

Based on the nature and location of the Reedsport Project, as well as the interests of the 

participants in this licensing process, the general geographic scope for the cumulatively affected 

resources encompasses the Oregon territorial sea, or the Oregon Pacific coast to the 3-mile 

boundary. The Reedsport Project, in combination with other recent, on-going, or proposed 

activities within this geographic scope could cumulatively affect marine life. 

 

Five wave energy projects, including the Reedsport Project, are currently proposed within 

Oregon state waters.  These projects are listed below: 

 

■ Douglas County Project (FERC No. 12743); Douglas County 

■ Oregon Coastal Wave Energy (FERC No. 13047); Tillamook Intergovernmental 

Development Entity 

■ Coos Bay OPT Wave Park (FERC No. 12749); Oregon Wave Energy Partners I, LLC 

■ Newport OPT Wave Park (FERC No. 12750); Oregon; Wave Energy Partners II, LLC 

■ Reedsport OPT Wave Park (FERC No. 12713); Ocean Power Technologies, Inc. 

 

A PAD was submitted for the Coos Bay OPT Wave Park (Coos Bay Project) on March 7, 2008 

and for the Douglas County Project on May 23, 2008.  The other proposed projects are in a 

preliminary stage where prospective developers are determining whether the projects would be 
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technically or economically viable.  OPT cannot reasonably determine if all the projects will be 

developed.  By way of example, three previously proposed wave energy projects in Oregon have 

been cancelled:  in a letter dated March 26, 2008, Energetech America notified FERC that it 

decided to not develop its proposed Florence Wave Park (FERC No. 12793), and FERC 

dismissed the preliminary permits for the Lincoln County Wave Energy Project (FERC No. 

12727) on April 4, 2008 and for Finavera’s Coos County Offshore Wave Energy Power Project 

(FERC No. 12752) on June 26, 2008. 

 

2. Temporal Scope 

 

The temporal scope of analysis in this PDEA includes a discussion of the past, present, and 

future actions and their possible cumulative effects on marine and recreation resources. Based on 

the term of the proposed license, this PDEA looks 50 years into the future, concentrating on 

reasonably-foreseeable future actions.  The historical discussion is limited, by necessity, to the 

amount of available information for each resource.  OPT identified the present resource 

conditions based on the PAD, additional information reviewed or collected in support of 

development of this license application, consultation with resource agencies and stakeholders, 

and federal and state comprehensive plans. 

 

C. Proposed Action 

 

This section discusses the effects of the project actions on environmental resources.  For each 

resource, first the affected environment is described, as this is the existing condition and baseline 

against which effects are measured.  Specific environmental issues and unavoidable adverse 

impacts are then analyzed and discussed.  Then, in the case of Marine Life (Section 5.C.3) and 

Recreation, Ocean Use, and Land Use (Section 5.6), cumulative effects are then discussed. 
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magnetometer, sub-bottom, sediment sampling, towed video, and diver surveys (Sea Engineering 

2007).  The final study report is included in this license application as Appendix D. 

 

The seabed in the project area is generally flat and featureless, with depths ranging from 165 feet 

to 225 feet in the PowerBuoy array area.  The bottom is uniformly sandy with no rocky 

outcroppings or ledges.  The effluent pipe, a concrete-encased steel pipe located approximately 

0.5 miles from shore, was the only magnetic anomaly detected in the survey area (Sea 

Engineering 2007). 

 

The side scan sonar survey identified no objects on the seabed other than sand.  The sub-bottom 

survey yielded results similar to those described above.  The cable corridor and PowerBuoy array 

area have a defined substrate comprised of sand to the depth of sub-bottom penetration (greater 

than 65 feet).  Apart from the effluent pipe, no sub-bottom structure was detected in the proposed 

PowerBuoy array area or subsea transmission cable corridor, (Sea Engineering 2007). 

 

Sediment grain sizes in the proposed PowerBuoy array area and subsea transmission cable 

corridor were evaluated from 15 grab-samples collected with a Wildco Petite Ponar Grab 

Sampler.  Ten grab-sample sites were randomly selected in the PowerBuoy array area, and five 

grab-sample sites were taken at depths ranging from 87 to 162 feet along the subsea transmission 

cable route (Figure 5.C.1-1).  All of the samples taken were sand, had grain sizes ranging from 

171.5 to 190.8 microns, and were dark brown to black in color. 

 

The towed video camera resulted in somewhat poor-quality data because of low visibility but did 

not reveal any flora or fauna on the seabed in the proposed PowerBuoy array area or subsea 

transmission corridor.  The towed video camera also allowed for inspection of the effluent 

discharge pipe that will be used by the subsea transmission cable.  A total of 2 to 3 feet of sand 

was observed overlying the pipeline (Sea Engineering 2007). 
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Waves, Current, and Sediment Transport 

 

Stakeholders have raised the concern that because PowerBuoys extract and absorb power from 

passing waves, the project could affect shoreline erosion and accretion.  The Aquatic Species 

Subgroup has expressed concerns about the potential impacts of the project to the physical 

environments and ecosystems (e.g., affect currents and erosion/accretion at the beach).  

Depending on the size and other characteristics of the array (e.g., porosity), an array of 

PowerBuoys could cause changes in wave height and direction in its lee, at length scales similar 

to the spacing between the devices (about 330 feet).  If the wave park were located relatively 

close to shore, these variations could persist shoreward to the outer edge of the surf zone and 

could be a significant driver of nearshore currents, potentially resulting in changes to the stability 

and configuration of the beach (i.e., erosion or accretion).  To address stakeholder concerns, OPT 

proposes to conduct a Wave, Current, and Sediment Transport Study (Appendix C). 

 

The PowerBuoys that will be installed at the Reedsport Project have a float diameter of 36 feet 

and will be placed approximately 330 feet apart.  Based on a Fresnel analysis (a numerical 

model) of the PowerBuoy array at these dimensions, OPT estimated attenuation of about 12 

percent behind the PowerBuoys and a worst case instantaneous attenuation of wave amplitude at 

the beach of 2.1 percent.  This estimate assumes monochromatic waves, which would be worst 

case, and a directional wave spreading factor of 0.95.  The Surfrider Foundation (Surfrider) 

provided independent analysis at a February 05, 2007 Oregon Solutions Recreation/Public safety 

meeting that confirmed an attenuation of less than 15 percent, given the current level of wave 

energy conversion technology and the density and placement of the proposed PowerBuoys.  In a 

letter to OPT dated February 5, 2007, Surfrider stated that they expect the proposed project to 

cause minimal wave reduction at Winchester Bay, a premier surf spot located 1.5 miles south of 

Reedsport.  Surfrider added that wave height reduction is positively correlated with density of 

WEC placement and reduced distance to the shoreline. 

 

An analysis by the Office of Naval Research in an environmental assessment for the installation 

of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii 

concluded that the PowerBuoys would have only a very localized effect on currents, wave 
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direction, and shoreline physiography.  Currents would only be affected within an area that 

would not extend more than a few PowerBuoy diameters (Department of the Navy 2003), so it is 

reasonable to expect that a project the size of the proposed Reedsport Project would only have a 

negligible effect on ocean currents. 

 

The shoreline along the high-energy coast of Oregon is episodically shaped by large waves and 

high water levels associated with major storms.  As described by Allen et al. (2002), “shoreline 

changes along the Oregon coast are highly variable both spatially and temporally, with the 

beaches undergoing periods of rapid episodic erosion, followed by intervening years to decades 

during which the beaches and dunes rebuild.”  Given the dynamic nature of the Pacific Ocean off 

Oregon, combined with the small size and distance of the 10-PowerBuoy array from shore, OPT 

anticipates that any attenuation of wave energy or ocean currents and associated erosion or 

accretion of the shoreline resulting from the PowerBuoy array will be negligible.  OPT’s 

proposed Wave, Current, and Sediment Transport Study will provide an effective means to 

obtain site-specific baseline data and confirm through associated modeling of acquired data the 

degree to which the project affects waves, currents, and sediment transport in the area. 

 

Terrestrial Transmission Line 

 

OPT proposes to use a pull line to run the subsea transmission cable through the existing effluent 

pipe, from the outfall to the demarcation point, just inland of the dunes at the turn-around located 

at the end of Sparrow Park Road.  Additional details of this methodology would be developed 

following selection of the contractor who will deploy the subsea cable. 

 

The overhead portion of the transmission line would be installed on new above-ground poles and 

would mostly follow the existing effluent pipe easement to a Douglas Electric Cooperative 

transmission line.  OPT will conduct a Terrestrial Survey, which will include wetland and cover 

type delineation, of the proposed transmission route. 

 

The existing access roads will be used for access to the transmission line and shore station sites, 

so no temporary access roads will be constructed for installation of the project. 
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As outlined in the June 2007 Declaration of Cooperation, based on discussions by the Aquatic 

Species Subgroup during pre-filing consultation for the project, and OPT’s own evaluation, there 

are three primary potential effects of the project on water quality: 

 

■ Fluid leakage from the PowerBuoys; 

■ Spills during construction and installation; and 

■ Leachate from the anti-fouling paint that coats the main components of the PowerBuoy 

system. 

 

Fluid Leakage from the PowerBuoys 

 

The PowerBuoys will each contain 198 to 264 gallons (750 to 1,000 liters) of hydraulic fluids 

that, in the unlikely event a catastrophic failure, could result with a release of fluid into the 

ocean.  It is highly unlikely that there would be a release of hydraulic fluid from the PowerBuoy; 

however, in the event that release did occur, dispersal of the hydraulic fluid could have 

immediate effects to seabirds and minor impacts to marine mammals.  The working fluid 

proposed for the PowerBuoy’s power generating system is Shell Tellus Oils T, which is 

formulated to maintain viscosity over a range of temperatures and maintain chemical stability in 

the presence of moisture.  A technical data sheet for Shell Tellus Oils T is included in 

Appendix A. 

 

Through pre-filing consultation between OPT, resource agencies, and stakeholders as part of the 

Aquatic Species Subgroup, OPT has evaluated potential effects of fluid leakage from the project 

to the water quality as it impacts the marine community.  As outlined in the Declaration of 

Cooperation, the Aquatic Species Subgroup determined that the potential impact or exposure of 

fluid leakage on seabirds was low and uncertain for marine mammals, but that further evaluation 

of the potential for effects was appropriate. 

 

The PowerBuoy is carefully designed to minimize the potential for hydraulic fluid leaks.  No 

hydraulic components are located external to the PowerBuoy; the design does not have any 

hydraulic seals exposed directly to the ocean due to the implementation of a push-rod system.  
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Additionally, each seal is backed up with an end cap that captures any fluid leakage.  If any 

leakage did occur it would be contained with the spar structure and not be released into the 

ocean.  The volume of hydraulic fluid is monitored by the PowerBuoy computer and available 

via radio and fiber optic link.  In the case that any fluid leaks at this end cap, or any other place 

in the hydraulic circuit, it is contained inside the PowerBuoy spar.  Sensors inside the bottom of 

the spar measure the quantity of leaked fluid and trigger an alarm, which would alert OPT and 

initiate the response protocol. 

 

A vessel strike on a PowerBuoy was identified as a concern with regard to a scenario under 

which hydraulic fluids may be released from the PowerBuoy.  A vessel strike of a PowerBuoy 

would first impact the PowerBuoy’s float, which is passive and does not contain any hydraulic 

fluid.  If the strike was a large impact, and for some reason did reach the spar (which is over 

13 feet from the float edge) and damage it, it is unlikely that the hydraulic system would be 

impacted since it is protected by a steel structure. 

 

Because of the design considerations to minimize the potential for leaks of hydraulic fluid, OPT 

believes the hydraulic fluid used in the PowerBuoy will likely not represent a threat to seabirds 

or marine mammals.  An SPCC has been developed in accordance with the USEPA’s regulations 

at 40 C.F.R. 112 and is included in Appendix F.  Preparation of this plan will ensure that 

measures and procedures are in place to respond in the unlikely event of a release of hydraulic 

fluid. 

 

Spills During Construction and Installation 

 

During the installation and construction of the wave park, a number of vessels, including tugs, 

barges, cranes, and workboats will be employed.  Each of these vessels contains fuel, hydraulic 

fluid, and potentially other hazardous materials.  Stakeholders have raised a concern that there is 

a risk, that there could be a spill of such materials while these vessels are being employed. 

 

With the other wave energy projects that OPT, Inc. has built, such as the Kaneohe Bay Project in 

Hawaii, the marine construction contractors that OPT, Inc. hires are required to have spill 
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response plans and their own insurance.  OPT plans to use licensed, insured marine contractors 

for the proposed project.  OPT believes, as has been successfully done with many other marine 

construction projects, that the installation of the Reedsport Project can be executed in an 

environmentally-safe manner with appropriate safeguards to minimize the effects of spills in the 

unlikely chance that one occurs. 

 

Leachate from the Anti-Fouling Paint 

 

Species that colonize underwater surfaces, such as spores, barnacles and algae, present a 

challenge to marine underwater structures and ships.  The natural adhesive “biological glue” 

these organisms use to adhere to surfaces can lead to corrosion.  Extensive colonization can also 

increase the roughness of the surface (Callow and Callow 2002).  Biofouling, if left unchecked, 

can result in extensive effort to remove and repair colonized structures (Callow and Callow 

2002).  In response to the issues associated with biofouling, antifouling marine paints were 

developed that time-release (leach) toxins into the proximal area of the ship or structure over 

time (Schiff et al. 2007).  Antifouling paints have been commonly used in marinas, offshore 

structures, and ships for decades (Schiff et al. 2007).  These toxins can be comprised of several 

different chemicals, but are commonly developed using copper as the active deterrent. 

 

OPT plans to coat the PowerBuoy, SSFs, and subsea pod with antifouling paint.  Stakeholders 

have raised a concern that leachate from project structures coated with antifouling paint may 

negatively affect the environment. 

 

OPT is planning to use antifouling paint (ABC3 Antifouling5) to inhibit buildup of colonizing 

species on the above-mentioned project components.  ABC3 Antifouling is a self-polishing 

organotin-free antifoulant coating specifically designed for use in the marine environment.  The 

active ingredients in ABC3 Antifouling are cuprous oxide and 4,5-dichloro-3-n-octyl-4-

                                                 
5  OPT may instead use SigmaGlide paint on the SSFs. SigmaGlide is made by SigmaKalon Marine and 

Protective Coatings BV. SigmaGlide is biocide-free and the high solids content (low volatile organic content) 
and long service lifetime contributes to low solvent emissions.  Technical data sheets for ABC3 Antifouling and 
Sigmaglide are included in Appendix A. 
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Structures experiencing little movement or change in depth, as would be the case with the 

PowerBuoys, show the lowest release rates (Valkirs et al. 2003). 

 

Installation and operation of the project is not expected to influence dissolved oxygen 

concentration, pH, or temperature of the surrounding water. The depth of the water and sandy 

bottom sediment in the vicinity of the PowerBuoy array and subsea transmission cable 

minimizes the likelihood of any settled contaminants adhering to the sediment and reentering the 

water column as a result of project installation.  The project’s location in the open Pacific Ocean 

further reduces the likelihood of installation or operation-related water quality impacts from the 

PowerBuoys and associated mooring system and subsea transmission cable, as any minor 

impacts to water quality, sediment disturbance, or current disruption in the PowerBuoy array 

area would be quickly dissipated.  The anti-fouling paint used on project components will leach 

slowly; however, because the project area is located in open ocean and in deep water (anticipated 

depths of 204 to 225 feet), leachate will be dispersed and represent negligible effects to the 

marine community.  While anti-fouling paint is toxic to a variety of aquatic organisms, the area 

of influence from the 10 PowerBuoys in a 30-acre array is likely small, and potential unintended 

effects to aquatic organisms from anti-fouling paint are expected to be negligible and less than 

the limit established by the State of Oregon. 

 

c. Unavoidable Adverse Impacts 

 

The anti-fouling paint used on project components will leach slowly, but because the project area 

is located in open ocean at depths of 165 feet or greater, leachate will be dispersed and represent 

negligible effects to the marine community. 

 

3. Marine Life 

 

a. Affected Environment  

 

Oregon’s coastal waters provide habitat for a diverse array of marine species.  A number of 

species that occur in the area provide both economic and recreational benefits to the state and 
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■ August 2002 - Sagitta spp. were abundant nearshore and unidentified chaetognaths peaked 

inshore in the Umpqua River transect. 

 

As the results of Pool and Brodeur (2006) indicate, plankton will be present in the project area 

and will vary by season.  Generally, plankton congregate in the upper portion of the water 

column, but the density of plankton present will fluctuate with wind and water currents.  Because 

the project is located relatively far in on the continental shelf, euphausiids are not likely to be 

found in the project area (Pers. comm. Greg McMurry, ODLCD, October 18, 2007). 

 

Marine Vegetation/Algae 

 

There are approximately 437 species of marine macrobenthic marine algae that are thought to 

occur in Oregon (Hansen 2003).  Much of the Oregon coast, including the project area, is 

exposed, sand-scoured habitat with less species richness than the more diverse habitat present in 

the neighboring states of Washington and California (Pers. comm. ODFW Marine Mammal 

Research Program, September 17, 2007).  Oregon has 227 fewer taxa than southeast 

Alaska/Washington and 336 fewer species than California (Hansen 2003). 

 

Macrobenthic marine algae typically need hard substrate, and it is uncommon to find 

macrobenthic marine algae deeper than 100 feet (30 meters) in Oregon (Pers. comm. ODFW 

Marine Mammal Research Program, September 17, 2007).  The substrate in the area of the 

proposed cable route and the PowerBuoy array is all sandy.  The depth at the proposed location 

for the PowerBuoy array in the northwest corner of the project area ranges from approximately 

204 to 225 feet (62 to 69 meters), as determined during the Marine Geophysical Survey (Sea 

Engineering 2007).  Therefore, macrobenthic algae presence is not expected to occur in the 

project area (Pers. comm. ODFW Marine Mammal Research Program, September 17, 2007). 

 

Invertebrates 

 

NMFS, in a cooperative agreement with the Planning Division of the USACE, Portland District, 

studied the fish and benthic invertebrate community of an offshore dredge disposal site (included 
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Green and white sturgeons (Acipenser spp.) are large-bodied, cryptic bottom-dwelling species.  

Very little is known of the marine ecology (e.g., movements, behavior, habitat preferences, or 

requirements) of sturgeon, although available information indicates that these fish make 

extensive long-shore migrations in coastal waters (Moyle 2002; NMFS 2005c; Lindley et al. 

2008).  Little is known regarding the purpose of these long migrations, but species can be found 

in deep water along the Oregon coastline and within larger rivers, like the Umpqua River (OSU 

2006).  Populations of sturgeon are relatively low and observations of sturgeon are rare 

(Beamesderfer et al. 2007).  Sturgeon have a soft-lipped mouth that allows for them to carefully 

find and consume copepods and other invertebrates in sandy substrate.  Sturgeon are captured in 

recreational and charter fisheries.  Green sturgeon are not commonly consumed (oily meat) and 

are primarily bycatch to anglers fishing for more palatable white sturgeon.  Green sturgeon are 

listed as threatened under the ESA and are discussed further in Section 5.C.5, Threatened and 

Endangered Species. 

 

In the NMFS and USACE collaborative fish survey at the Umpqua site (Emmett et al. 1987), no 

salmonids were captured.  However, anadromous forage species were collected, with four 

species having a combined total of 6,230 individuals or 72.5 percent of the total number of fish 

collected.  Night smelt was the dominant species collected (71.4 percent), followed by American 

shad (0.95 percent), whitebait smelt (0.08 percent), and longfin smelt (Spirinchus thaleichthys) 

(0.01 percent) (Table 5.C.3-4). 

 

Sharks, Skates, and Rays (Elasmobranches) 

 

The Oregon Coast provides habitat for 15 shark species, only a fraction of the world’s population 

of 450 total species (Wharton 2007).  Species that occur off of Oregon include the Pacific sleeper 

shark (Somniosus pacificus), basking shark (Cetorhinus maximus), white shark (Carcharodon 

carcharias), soupfin shark (Galeorhinus galeus), and spiny dogfish (Squalus acanthias).  The 

basking shark feeds primarily on plankton.  The majority of shark species that occur in Oregon 

are 2- to 3-foot demersal fish that prey upon other benthic fish species (Wharton 2007).  Great 

white sharks are only found seasonally (summer) as they migrate along the coast searching for 
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food.  Larger shark species are found in deeper offshore areas.  Many of the smaller sharks are 

found in sandy and nearshore environments searching along small reefs for potential prey 

(NMFS 2005a).  Sharks posses electrosensitive receptors that allow for them to identify fish 

buried beneath the sand. 

 

Skates and rays spend much of their time either skimming along sandy sea floors or buried in the 

sand (Hosie 1997).  There are four families and 14 species of skates and rays off the Oregon 

Coast.  Food sources include crustaceans and demersal fish, such as sculpin (NMFS 2005a).  

Longnose skates (Raja rhina) are the most common species captured in offshore trawls.  The big 

skate (R. binoculata) and sandpaper skate (Bathyraja interrupta) are other common species 

found in Oregon waters generally over 50 feet in depth (NMFS 2005a).  Rays, like the bat ray 

(Myliobatis californica), stingray (Hosie 1997), and California skate (R. inornata) are less 

common in the Oregon Coast.  Sharks, skates, and rays pose limited recreational and commercial 

value and are not directly sought after; if they are captured, it is generally as bycatch (NMFS 

2005a). 

 

In the NMFS and USACE collaborative fish survey at the Umpqua site (Emmett et al. 1987), the 

elasmobranch species collected consisted of two species with a total of nine individuals (0.10 

percent of the total).  The two species collected were big skate (eight individuals) and spiny 

dogfish. 

 

Rays and larger shark species including the basking, white, and sleeper sharks are expected to be 

present in low numbers in the project area while some smaller shark species and skates are 

expected to be present in moderate numbers based upon existing habitat (Figure 5.C.3-1). 
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TABLE 5.C.3-10 
STATE SPECIAL-STATUS AQUATIC SPECIES POTENTIALLY OCCURRING IN 

PROJECT AREA 
Common Scientific State Status 

Fish 
Pit roach Lavinia symmetricus mitrulus SP 
Umpqua Oregon chub Oregonichthys kalawatseti SV 
Pacific lamprey Lampetra tridentata SV 
Coho salmon (S. OR/N. CA Coast ESU) Oncorhynchus kisutch SC 
Coho salmon (Oregon Coast ESU) Oncorhynchus kisutch SC 
Coho salmon (Lower Columbia River ESU) Oncorhynchus kisutch E 
Steelhead (Upper Willamette River ESU) Oncorhynchus mykiss SC 
Steelhead (Oregon Coast ESU) Oncorhynchus mykiss SV 
Chinook salmon (S. OR/ N. CA Coast ESU) Oncorhynchus tshawytscha SC 
Chinook salmon (Lower Columbia River ESU) Oncorhynchus tshawytscha SC 
Coastal cutthroat trout (Oregon Coast ESU) Oncorhynchus clarki clarki SV 
Coastal cutthroat trout (S. OR/CA Coast ESU) Oncorhynchus clarki clarki SV 

Reptiles 
Green sea turtle  Chelonia mydas E 
Leatherback sea turtle Dermochelys coriacea E 
Loggerhead sea turtle Caretta caretta T 
Pacific ridley sea turtle Lepidochelys olivacea T 

Marine Mammals 
Steller sea lion Eumetopias jubatus SV 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Sei whale Balaenoptera borealis E 
Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Gray whale Eschrichtius robustus E 

Sea Birds 
Short-tailed albatross Phoebastria (=Diomedea) albatrus E 
Brown pelican Pelecanus occidentalis californicus E 
Marbled murrelet  Brachyramphus marmoratus T 
Fork-tailed storm petrel Oceanodroma furcata SV 
Bald eagle Haliaeetus leucocephalus T 

State status definitions: SC: Sensitive-Critical, SV: Sensitive-Vulnerable, SP: Peripheral or Naturally Rare, E: 
Listed as Endangered, T: Listed as Threatened. 

Source:  ODFW 2007b; Pers. comm. Kevin Maurice, ODFW, June 7, 2007; ONHIC 2007. 
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b. Environmental Effects 

 

From consultation with local stakeholders and state and federal agencies in support of 

development of this license application, OPT has identified the following potential effects of 

deploying and operating the project on marine life: 

 

■ Potential effects to cetaceans 

− Collision/entanglement during operation 

− Change in migration route within area of the project 

■ Potential attraction of pinnipeds to the area 

■ Electromagnetic fields 

■ Seabird collision 

■ Underwater noise/vibration 

■ Alteration of habitat (effects of placement of project components and creation of “new” 

habitat features [hard structure in surface, water column, and benthic habitats]) resulting in 

the following potential environmental effects: 

− Direct effects to the benthic community from placement of project components on 

the seabed. 

− Changes to marine community composition and predator/prey interactions. 

 

Potential Effects to Cetaceans 

 

As indicated above, gray whales and harbor porpoise are the two cetacean species most 

commonly found in the project area.  The proposed project is in the migratory path of gray 

whales (migrate from the Bearing Sea to Baja, California) and harbor porpoise are regularly seen 

in the area.  In addition, humpback whales are known to periodically swim off of the mouth of 

the Umpqua River (humpback whales and other cetaceans listed under the ESA are further 

discussed in Section 5.C.5).  The Aquatic Species Subgroup has indicated that over a 50-year 

license term, other large whales, which all typically occur further offshore than where the project 

is located, may occasionally swim through the project area.  The Aquatic Species Subgroup is 

concerned that gray whales and other large whales may not be able to detect the project mooring 
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At this juncture, only the specifics of Phase I have been fully developed.  In addition, OPT has 

developed an operations and maintenance (O&M) activities plan (outlined in more detail in 

Section 3.A.2, Project Operation and completely in Appendix B).  The O&M plan includes the 

following components: 

 

■ Preventative Maintenance/Site Inspection - Monthly inspection of all aspects of the 

PowerBuoy array visible from the sea surface to check connections, wear conditions, and 

any other visual anomalies. 

■ Underwater Inspection - A diver or ROV will be used to view the site underwater and 

visually inspect project components with the results being recorded by video camera.  This 

will be carried out every three to four months, weather permitting, for the first two years, 

and annually thereafter. 

 

OPT staff will look for derelict fishing gear visible from the surface during the monthly 

preventative maintenance/site inspection visits and will conduct more comprehensive searches 

for derelict fishing gear during the underwater inspection visits.  As indicated, OPT will conduct 

the underwater inspections every three to four months, weather permitting, for the first two years 

following deployment of the 10-PowerBuoy array.  This will allow OPT to monitor the degree to 

which fishing gear gets caught on project moorings, if at all, and will provide insight to whether 

reducing the frequency of subsequent underwater inspections (Year 3+ post-deployment) to an 

annual basis, as planned, is appropriate.  Also, as discussed in Section 5.C.6, OPT proposes to 

work with the crabbing industry (post-license issuance) to identify ways to minimize the 

potential for loss of gear.  Summaries of OPT’s monitoring of derelict fishing gear will be 

reported to the Aquatics Implementation Committee in quarterly updates.  In the event that 

findings indicate derelict fishing gear is accumulating on project moorings and is a significant 

entanglement risk, OPT proposes that the Aquatics Implementation Committee convenes to 

discuss appropriate mitigative actions. 

 

Migratory behavior by whales has been the subject of numerous studies (Rugh et al. 2001; Mate 

and Ramirez 2003; Swartz and Jones 1987; Mate and Harvey 1984; Calambokidis et al. 2000; 

Steiger and Calambokidis 2000; Urban et al. 2000), so the methodology for completing this work 

has been well established.  However, due to the newness of the technology, OPT has opted to 
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consult with a panel of marine experts before committing to a specific study methodology for 

Phases II and III of the Cetacean Study Plan.  Therefore, as indicated in the study plan 

(Appendix C), the details of these two phases have yet to be fully developed. 

 

If results of Phase III, post-deployment monitoring, indicate that whales are colliding or 

becoming entangled with the mooring system, OPT will work with the marine mammal experts 

and the Aquatic Species Subgroup to identify, deploy, and monitor the effectiveness of 

appropriate mitigative measures (e.g., acoustic deterrence systems).  OPT proposes the phased 

study occur within the framework of an adaptive management plan (see Appendix C, which 

includes the entire whale study plan) to allow for flexibility in modifying methods or operations 

as needed, based on findings of different phases of the study. 

 

Our Analysis 

 

One issue that has been raised is the possibility of whale entanglement in the project mooring 

system.  As discussed above, the PowerBuoys, SSFs, and gravity-base anchors will be connected 

with 5-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 

diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 

“S” shape with floats attached to the cable and a clump weight at the seabed.  The football-

shaped floats are two-piece and clamp onto the power cable at prescribed locations to give the 

necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of the 

PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 

provide the installation with power and communications transmission. 

 

Celikkol (1999) analyzed the risk of entanglement for an offshore aquaculture farm which had a 

mooring system similar to the one proposed in this project and concluded that “the chance of 

whale entanglement should be considered unlikely to very unlikely” due to the absence of 

structures known to cause entanglements such as slack lines and netting.  An examination of the 

NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) shows that since 1999 the 

known causes of fin and humpback whale mortalities due to entanglement are limited to fishing 

gear, drift gillnets, crab pot lines, and polypropylene/nylon lines.  The mooring lines and the 

power/fiber optic cable of the project are more substantial that the fishing or crab pot lines that 
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have been involved in previous entanglement incidents.  The PowerBuoys, SSFs, and gravity-

base anchors will be connected with 5-inch-diameter synthetic mooring lines.  The mass of the 

PowerBuoys and the anchors combined with the size, strength, and tension of the mooring cables 

is expected to create enough tension to preclude the formation of loops or twists around a passing 

animal.  The combination of heavy mooring gear and relatively taut mooring lines has been 

shown to render the potential for entanglement negligible (Wursig and Gailey 2002).  The 

power/fiber optic cables descending from the PowerBuoys to the seabed have a smaller diameter 

than the mooring lines (2.8 inches versus 5 inches).  However, this is still a substantial cable and 

considering the relative rigidity of the armored power/fiber optic cable, OPT believes that it is 

unlikely that these cables will form loops or twist around a passing animal. 

 

The concern over whales potentially colliding with mooring lines or PowerBuoys is based 

largely on the fact that very little is known about the whale’s behavior in response to large man-

made obstacles.  Whale impacts with ships, buoys, and other moored objects are considered to be 

uncommon.  In an analysis of a similar type of wave energy project having four WECs in the 

state of Washington, FERC (2007) stated: 

 

We … suspect that because the project’s cables would be similar in size and type to 

anchoring systems associated with navigation buoys, the potential for collisions and 

injury (of marine mammals) is low. We found no information that would suggest that 

navigation buoys have resulted in injury to marine mammals. While there would be an 

array of 10 such cables at the project compared to a single one associated with a 

navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 

species to avoid hitting the cables. 

 

The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 

likelihood of collision by providing room for gray whales, harbor porpoises, and other marine 

mammals to pass between the Powerbuoys.  To illustrate this point, Figure 5.C.3-8 depicts, to 

scale, a gray whale of average length (45 feet [NMFS 2007a]) within the PowerBuoy array.  It is 

worth noting that, while the mooring lines are taut, they do allow for some give and the hard, 

rounded surface of the PowerBuoys are expected to deflect an animal in most cases rather than 

halt their progress. 
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Our Analysis 

 

Sea lions and seals are expected to pass through the project vicinity during foraging.  ODFW 

pinniped biologists have noted (Pers. comm. ODFW Marine Mammal Research Program, 

September 7, 2007) that “Harbor seals may be the most abundant pinniped year-round near the 

project area, but California and Steller sea lions are more likely to be found to be foraging and 

traveling 2 to 3 miles offshore than are harbor seals, and sea lions are far more likely to use the 

PowerBuoys as haul-out sites (seals are unlikely to do so, especially if the tops of the 

PowerBuoys are several feet or more above sea level.  Observations of sea lions in the project 

area may be common depending upon the season.”  The top of the PowerBuoy float slopes down 

to the water, and the perimeter of the float will only be about 1.5 to 2.0 feet above sea level.  

Therefore, it appears that harbor seals and northern elephant seals would be capable of hauling 

out on the floats although sea lions have the greater potential to do so. 

 

The closest California sea lion and Steller sea lion haul-out areas along the Oregon Coast are Sea 

Lion Caves, located about 25 miles north of the project, and Cape Arago, located about 30 miles 

south of the project area (USFWS 2007a; Pers. comm. ODFW Marine Mammal Research 

Program, September 7, 2007).  Pinnipeds at these locations do not pose a problem for the project 

as they will continue to utilize the existing sites, but foraging sea lions can easily cover 100 miles 

per day, and therefore, the project is within range of a number of the haul-out sites as well as to 

other sea lions migrating through the area (Pers. comm. ODFW Marine Mammal Research 

Program, September 7, 2007).  Therefore, the project is within the foraging range of several 

known haul-out sites as well as the migration path for some sea lions (Pers. comm. ODFW 

Marine Mammal Research Program, September 7, 2007). 

 

Pinnipeds are known to haul-out on navigation and data collection buoys offshore.  Crew of the 

USCG Cutter FIR, the buoy tender that services navigation aids in the region between the 

months of May and October, estimate that, when they are servicing the aids, they see seals and 

sea lions about 25 percent of the time, both on the buoys and in the water (Pers. comm. Lt. Fred 

Seaton, USCG, June 27 and 28, 2007).  Research has shown that a variety of variables, including 

season, weather (e.g., wind speed, temperature), and ocean factors (e.g., wave height, surf extent) 
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Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 

found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 

did occur infrequently.  Later research to explain these inconsistencies reached no 

definitive conclusions as to the root cause (Davies and Norris 2004). 

 

Project Effects 

 

Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 

subsea pod, and the subsea transmission cable. The generated power will be transmitted to shore 

for interconnection to the electrical grid via an armored subsea cable (12 kV, subject to change).  

From the array, the subsea cable will follow an easterly course about two miles to the underwater 

outlet of an existing effluent discharge pipe.  This portion of the cable, seaward of the effluent 

pipe outfall, will be buried in the seabed approximately 3 to 6 feet deep, at a minimum. 

 

The PowerBuoys produce power at frequencies between 1/12 and 1/8 cycles per second (Hz).  

The frequency is rectified to 60 Hz before exiting the PowerBuoy and being transmitted to shore 

via the subsea cable.  The enclosed steel structure of the PowerBuoy and subsea pod designs will 

serve as Faraday cages, where an enclosure by a conducting material results in an EMF shield. 

 

A Faraday Cage enclosure can be formed of solid material or screen material.  Faraday cages are 

sold commercially and are used to shield objects from electromagnetic radiation and also acts to 

reduce emitted electromagnetic emissions from devices inside the enclosure/cage (Pepro 2008; 

Holland Shielding Systems 2008).  An enclosure in an electric field, or an electric field present in 

a metal enclosure, causes free electrons to redistribute reducing/canceling the effects of the 

electric field such that there is no field present in the enclosure if subjected to the field and no 

field created outside the enclosure if an electric field is present inside the enclosure (Kimmel and 

Gerke 2006, IEEE Std 1100-199210).  The spar portion of the buoy is a cylinder made of steel 

totally enclosing all of the components located in the spar.  The enclosure formed by the spar 

will therefore act as a Faraday Cage (shield). 

                                                 
10  IEEE Std 1100-1992.  IEEE Recommended Practice for Powering and Grounding Sensitive Electronic 

Equipment.  Section 3.7.  Approved March 22, 1999. 
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Because of the Faraday cage shielding, the PowerBuoys and subsea pod will not emit significant 

E field radiation.  In addition, metallic sheathing and grounding on the transmission cables 

leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be used to 

significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 

environment. 

 

Results of model simulation studies showed that a cable with perfect shielding does not generate 

an E field directly.  However, a B field is generated in the local environment from the flow of 

electrical alternating current through the transmission cable.  As explained above, the B field 

generates a weak iE field within close proximity to the transmission cable that is within the range 

of detectability of electrosensitive species.  Simulations with non-perfect cable shielding, where 

there is poor grounding of sheathes, showed that there is a leakage of E field, but it is smaller 

than the iE fields and unlikely to be additive (Centre for Marine and Coastal Studies [CMACS] 

2003). 

 

Sound & Sea (2002) conducted an assessment of the potential behavioral effects of marine life in 

response to EMF generated by an OPT 40 kW PowerBuoy to support development of the OPT 

Kaneohe Bay Project in Hawaii.  The purpose of the analysis was to assess whether the EMF 

created by the PowerBuoy would have the potential to adversely impact marine life in the 

vicinity of the project site.  The study concluded that EMF effects on marine organisms may 

range from no effect to avoidance of the vicinity of the subsea cable.  Organisms sensitive to 

EMF may detect emissions near the subsea cable, but the effects would be temporary.  Because 

the cable would occupy a small area on the seabed, the effect of avoidance behavior was 

expected to be minimal.  In the EIS for the proposed Cape Wind Energy Project in 

Massachusetts, the USACE (2004) analyzed potential impacts of EMF that would result from the 

project’s subsea transmission components to aquatic life and concluded that there would not be 

any adverse effects to the aquatic community from E fields. 

 

In an environmental assessment, prepared for the development of wave and tidal energy 

conversion devices in Scotland, the Scottish Executive (2007) concluded that EMF generated by 
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tidal and wave devices are likely to be small and within the variation range of naturally-

occurring fields in the North Sea.  The USACE (2004), using an EPRI model, estimated the peak 

intensities of B fields that would be emitted from 33 and 155 kV transmission cables buried to a 

depth of 6 feet in the seabed transmitting 454 MW.  In all scenarios, the B fields were strongest 

at the seafloor directly over the buried cables.  The B fields quickly attenuated to about 10 

percent of the peak intensity within 10 to 20 feet directly above the seafloor, and 20 to 30 percent 

of the peak intensity within 10 feet horizontally from the centerline of the cables (USACE 2004).  

They noted marine teleost (bony) fish do not react to E fields at the strength produced by wave 

and tidal energy systems; therefore, there should be no expected impacts to Pacific salmon from 

E fields.  The USACE concluded that there were no anticipated adverse effects to fish species or 

the marine environment resulting from the 60 Hz B fields that would result from project 

operation, as the magnitude of the B fields in the vicinity of the transmission cable maximum 

exposure would be limited to an extremely small space and decrease rapidly within a few feet of 

the cable.  The World Health Organization (2005) reports that “none of the studies performed to 

date to assess the impact of undersea cables on migratory fish (e.g., salmon and eels) and all the 

relatively immobile fauna inhabiting the sea floor (e.g., mollusks), have found any substantial 

behavioral or biological impact.” 

 

Additionally, the subsea cable will be shielded and the majority of the subsea cable will either be 

buried or encased in the effluent pipe that extends approximately ½ mile into the ocean.  The use 

of shielding on the subsea cables is expected to substantially reduce or eliminate E field 

emissions from the subsea cable, so that there will be little effect of project-produced E fields on 

the behavior of marine organisms.  The frequency level of potential E field emission from the 

project, at 60 Hz, is much higher than the frequency ranges for which sharks are sensitive (1/8 to 

8 Hz per Valberg 2005).  Therefore, the subsea cable is operating at frequency ranges much 

higher than are sensitive to sharks.  There are many existing subsea power cables throughout the 

world and based on a review of the literature, OPT has found no reports of increased shark 

populations in the vicinity of subsea cables. 

 

Research to date has shown that, while electro-sensitive species may be able to detect the EMF 

generated by subsea cables, the effects of the EMF on these species does not appear to be 
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along the seabed, converging on the subsea pod.  Therefore, instead of a single linear source of 

EMF, as represented by the subsea cable running from the subsea pod to shore, the proposed 

project represents a matrix of cables and PowerBuoys spanning the water column and 

converging on the seabed in the PowerBuoy array area.  Resource agencies believe that the 

potential effects of this unique EMF-generating array should be evaluated in situ and potential 

effects to identified marine life examined.  OPT believes that the proposed EMF Study Plan will 

allow for the collection of necessary information to evaluate the B fields generated by the project 

and to confirm that the corresponding E fields are negligible, as anticipated.  Comparison of the 

recorded EMF levels to known thresholds for sensitive species11 will allow for a determination of 

potential effects, if any, of EMF emitted by the project.  Also, as part of the Fish and 

Invertebrates Study, OPT will evaluate if the project affects the local (scale:  tens of meters) 

distribution and abundance of adult Dungeness crab (Appendix C). 

 

Seabird Collision 

 

The Aquatic Species Subgroup identified potential effects to seabirds that may result from 

operation of the Reedsport Project as an area of concern. 

 

The USFWS is concerned migratory and resident seabirds may collide with above-water portions 

of the PowerBuoys.  Injury or death to any individual migratory bird is not permitted under the 

Migratory Bird Treaty Act (MBTA).  Additionally, the taking of any individual listed migratory 

bird species requires specific authorization under the ESA.  There is evidence of seabirds having 

collisions with manmade structures (e.g., cell towers, transmission lines, wind turbines, 

lighthouses, oil platforms, and fishing vessels and other ships) especially in foggy or inclement 

weather and when such structures contain lighting that attracts birds to the location (Pers. comm., 

Kathy Roberts, USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife 

Service, Regional Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and 

Davidson 1978; Wiese et al. 2001; Arcos and Oro 2002; USFWS 2005b; Rich and Longcore 

2006). 

                                                 
11  OPT has initiated compiling EMF response levels that have been documented for various marine species; these 

are included with the EMF study plan (Appendix C). 
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Plants 

 

Kincaid’s Lupine 

 

Kincaid's lupine (Lupinus sulphureus ssp. kincaidii) is found mainly in the Willamette Valley of 

Oregon, in native grassland habitats.  In addition to the Willamette Valley, this species can be 

found in a few sites in the Umpqua River Basin, and one site in southern Washington.  The limit 

of Kincaid's lupine is Lewis County, Washington to the north, and Douglas County, Oregon to 

the south.  Kincaid's lupine is predominantly found in native upland prairies dominated by red 

fescue and Idaho fescue.  It is also found on well-developed soils near serpentine outcrops at the 

Southern edge of its range (USFWS 2007f). 

 

Rough Popcornflower 

 

Rough popcornflower (Plagiobothrys hirtus) is endemic to seasonal wetlands in the interior 

valley of the Umpqua River in southwestern Oregon.  The rough popcornflower currently occurs 

on only 17 habitat patches in Douglas County, Oregon in the Umpqua Valley.  The sites occupy 

less than 45 total acres in area and are located within 5 miles of each other.  Currently, less than 

7,000 plants are known to exist.  Rough popcornflower grows in open, seasonal wetlands at 

elevations ranging from 100 to 900 feet.  These sites are characterized by poorly-drained clay or 

silty, clay loam soils.  The plant depends on seasonal flooding and/or fire to maintain open 

habitat and limit competition (USFWS 2007g). 

 

Essential Fish Habitat 

 

EFH is determined by identifying spatial habitat and habitat characteristics that are required for 

each federally-managed fish species through a cooperative effort by NOAA, regional fishery 

management councils, and federal and state agencies.  For Pacific coast species, EFH is 

described under four Fishery Management Plans (FMP) covering groundfish, coastal pelagic 

species, highly migratory species, and Pacific salmon.  In a letter dated August 3, 2007 and an 

email dated August 10, 2007, NOAA identified species that have designated EFH in the project 
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resources by season.  Therefore, unless there is a preponderance of available prey, OPT does not 

expect that salmon would be attracted to and congregate within the project vicinity. 

 

While the proposed project will be placed within a project area of ½-mile-by-½-mile (160 acres, 

0.65 km2), the actual footprint of the constructed array is expected to be only about 1,000 feet by 

1,300 feet (300 meters by 400 meters) or approximately 30 acres (0.12 km2) (Figure 1-1).  OPT 

believes that a project of this small size and design is unlikely to provide a significant enough 

amount of artificial structure/habitat to support aggregations of salmon prey species such as 

herring, sardine, anchovy, sandlance, squid, smelt, groundfish, and crab. 

 

OPT believes that the proposed preventative measures to eliminate pinniped haul-out (discussed 

in Section 5.C.3) will be adequate to prevent significant attraction of pinnipeds to the project 

area.  The number of pinnipeds in the project area will be monitored over time to confirm this.  

From results of the fish sampling associated with the Fish and Invertebrates Study, OPT will 

seek to evaluate whether salmon or their potential prey and potential salmon-predating fish 

populations increase over time following deployment of the project. 

 

Very little is known of the marine ecology of the southern DPS green sturgeon, although 

available information indicates that these fish make extensive long-shore migrations in coastal 

waters (Moyle 2002; NOAA 2005).  Due to their questionable population status (low numbers) 

and the lack of basic ecological knowledge, we see no obvious and reasonable means for 

assessing possible environmental impacts of wave energy devices on these species.  On-going 

and proposed studies involving acoustic tagging methods are likely to offer additional 

information about how sturgeon use nearshore habitats.  In particular, several studies employ 

acoustic tags, although only a few adult and juvenile sturgeon are currently tagged.  Hydrophone 

receivers on the wave energy array and at control sites may be able to detect nearby tagged 

sturgeon, although such a study is not being proposed because of the likely low probability of 

detection due to the low number of tagged sturgeon and the small footprint of the array 

(30 acres) relative to available coastal habitat.  However, if sturgeon are observed during other 

studies, OPT has indicated, in the Fish and Invertebrates Study Plan (Appendix C) that it will be 

reported to the Aquatics Implementation Committee for further consideration of this topic. 
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effluent pipe easement before reaching the shore station.  The shore station will measure 

100 square feet to 200 square feet (comparable to the size of a typical residential garage) and will 

be located approximately 1 mile from the grid interconnection at a Douglas Electric Cooperative 

transmission line (Figure 5.C.6-1).  From the shore station to the grid interconnection, the 

transmission line will continue within the existing effluent pipe easement. 

 

Major land and water uses in the area include recreation, commercial fishing, forestry, and 

transportation/commerce (e.g., Port of Umpqua).  The proposed project area does not include a 

state-protected river segment or any areas designated as or being considered for inclusion in the 

National Wild and Scenic Rivers System.  The proposed project area does not include any lands 

under study for inclusion in the National Trails System or designated as or under study for 

inclusion as a Wilderness Area. 

 

Below, we discuss recreation, ocean and land use of the project area as follows: 

 

■ Recreation Use: 

− Coastal Recreation 

− Marine Recreation 

− Inland Recreation 

− Current and Future Recreation Needs 

■ Commercial Fishing and Navigation 

 

Recreation Use 

 

Coastal Recreation 

 

Natural resources, scenic views, and diverse recreational opportunities make Oregon’s shore a 

nationally -known destination for tourists and recreationists.  Over six million beach visits to the 

coastal regions occur annually, 70 percent of which are by Oregon residents.  The state has 

designated Oregon’s ocean shore for recreational use and resource management by state law 

(OPRD 2005).  The tourism industry plays an integral role in the Reedsport-area economy. 
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In Oregon, the public owns the beach up to the ordinary high tide line and the public has a 

perpetual easement to use the dry sand beach up to the statutory vegetation line or the line of 

established upland shore vegetation, whichever is more inland.  The Oregon Beach Bill 

guarantees the public unobstructed use of dry sand beaches, even those that are privately owned.  

These public rights are managed and protected by the OPRD.  The Oregon Division of State 

lands (ODSL) shares jurisdiction over beaches in managing the beds and banks of state waters 

and is responsible for managing the seabed within three nautical miles) (ODLCD 2001). 

 

The proposed project area is at the approximate midpoint of the Oregon Dunes National 

Recreation Area, which extends 53 miles from Florence to Coos Bay and is the dominant 

recreational site in the project vicinity.  The Oregon Dunes National Recreation Area is part of 

the Siuslaw National Forest, administered by the National Forest Service, which is part of the 

USDA. 

 

The aquatic portion of the project would be located on state submerged lands.  The proposed 

project transmission cable would make landfall near the Oregon Dunes National Recreation 

Area, passing within an existing effluent pipe located under the sand dunes. 

 

North of the Umpqua River, the Oregon Dunes National Recreation Area consists of about 

23 miles of continuous undeveloped, natural beach with no adjacent settlements and a few small 

access sites and campgrounds (OPRD 2005).  During a recreation use study conducted along the 

Oregon shore from June 29 to September 3, 200118, 520 people were surveyed about the 

recreation activities they pursued along the coast’s beaches (Shelby and Tokarczyk 2002).  The 

primary recreation activities that occur in the southern portion of the Central Coast, which 

includes the beaches from Newport to Reedsport, are presented in Table 5.C.6.1-1.  People 

visiting the portion of the coast where the project occurs, engage in a variety of activities, with 

walking, enjoying the scenery, and picnicking representing the main activities, and exercising, 

camping, flying kites, walking dogs, swimming, and building bonfires also being popular 

activities. 

 

                                                 
18  Sampling included all weekend days, holidays, and all but one day during the week. 
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2005).  Public access to Douglas County beaches is provided at 10 locations along the coast 

(OPRD 2004b).  An analysis of the beach segments that are specific to the proposed project area 

is discussed below.  Due to the coastal location of Reedsport, a number of public boat ramps are 

available for use (Table 5.C.6-3). 

 

TABLE 5.C.6-3 
PUBLIC BOAT RAMPS IN REEDSPORT 

Ramp Name and Location Amenities 
Rainbow Plaza Boat Ramp 
Riverfront Way 

Picnic Table, River View, Docks, Fish Cleaning, 
Restrooms 

Riverfront Ramp 
Riverfront Way near Railroad Trestle 

Boat Ramp Only 

Bolon Island 
Highway 101, turn at Smith River Road 

Boat Ramp Only 

Gardiner Ramp 
Across from Pitt Street 

Boat Ramp Only 

Salmon Harbor West Basin 
Near Ork Rock Park 

Boat Launch $5.00 ($4.00 for seniors), Fish Cleaning 

Salmon Harbor East Basin 
Near Coast Guard 

Boat Launch $5.00 ($4.00 for seniors), Fish Cleaning 

Source:  Bradley et al. 2007. 
 

The Central Coast provides a number of camping opportunities.  There are 10 USFS and Oregon 

Dunes National Recreation Area campgrounds in the Central Coast region (OPRD 2005) with 

three coastal state parks in the greater project area.  The Umpqua River Lighthouse State Park is 

located on the south side of the mouth of the Umpqua River, about 6.5 miles to the southeast of 

the proposed PowerBuoy array and is home to one of only five operating lighthouses remaining 

on the Oregon Coast (Reedsport/Winchester Bay Chamber of Commerce 2007).  Honeyman 

State Park is located about 17 miles north of Reedsport in Lane County.  Tugman State Park is 

located about 8 miles south of Reedsport (OPRD 2004b). 

 

The Douglas County Parks Department offers recreation vehicle (RV) and tent camping at 

Windy Cove Campground, located next to Salmon Harbor.  Next to Honeyman State Park, 

Salmon Harbor Marina provides the most campsites in the area.  Private businesses also provide 

recreation opportunities and services in the Reedsport/Winchester Bay area, with at least 11 

campgrounds and several all terrain vehicle (ATV) rental businesses (OPRD 2004b). 
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The general vicinity of the project area supports a robust local sport fishery, concentrated in the 

summer months.  While groundfish represent the largest portion of the total catch, the salmon 

fishery appears to be the most economically important (Davis and Radtke 2005). 

 

In the project area, whale watching occurs from the Umpqua Lighthouse north to Sea Lion 

Caves.  The Oregon State Parks Service conducts organized recreational whale watching at the 

Umpqua Lighthouse throughout the year.  The 67-foot-tall historic lighthouse, part of the 

Umpqua State Park and managed by Douglas County, is one of the 28 whale watching sites 

organized by the OPRD Whale Watching Center along the Oregon Coast.  The primary 

identified species by visitors is the gray whale.  Attendance for whale watching at the Umpqua 

Lighthouse site has ranged from 200 to almost 800 people per week (Table 5.C.6-7).  This 

station receives moderately low use compared to other locations such as Depoe Bay, which can 

receive over 6,000 people in a week (OPRD 2007).  The southern whale migration starts in 

December and peaks the first week of January.  The northern migration starts in late February 

and continues through June (Bradley et al. 2007).  From 2005 to 2007, visitors have seen from 0 

to 257 whales per week at the Umpqua Lighthouse (OPRD 2007) (Table 5.C.6-7). 

 

TABLE 5.C.6-7 
WEEKLY SUMMARIES FROM THE UMPQUA LIGHTHOUSE 

Week No. Whales No. Visitors 
March 24 - 31, 2007 257 634 
Dec 26, 2006 - Jan. 1, 2007 22 353 
March 21 - April 1, 2006 153 783 
Dec 26, 2005 - Jan. 2, 2006 0 260 
March 19 - 26, 2005 46 523 
Dec. 26, 2004 - Jan 2, 2005 61 456 

Source:  OPRD 2007. 
 

Inland Recreation 

 

The terrestrial portion of the transmission line occurs in an uninhabited area.  About 1 mile 

inland of the shore, the underground transmission line will transition to an overhead transmission 

line.  Then the overhead line will run approximately 2 miles along existing roads before reaching 

the grid connection at a Douglas Electric Cooperative transmission line.  The total terrestrial 

portion of the transmission line is about 3 miles and crosses lands owned by a variety of entities 
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Current and Future Recreation Needs 

 

The shore is one of the most popular camping destinations in Oregon and OPRD has identified a 

growing demand for beach-related camping that exceeds peak supply, particularly for moderate 

amenity camps in natural settings.  OPRD operates 14 campgrounds that have easy access to 

beaches along the state’s coast.  Most ocean-shore state-park campgrounds are at capacity during 

summer weekends and many are full during summer weekdays.  Other entities, both public and 

private, operate campgrounds close to the beach and experience similar high-use levels (OPRD 

2005). 

 

In their 2005 Ocean Shore Management Plan, the OPRD (2005) included the following 

recommendations for recreation in the general vicinity of the project, from Tahkenitch Creek to 

Three Mile Creek (north of the project transmission line corridor): 

 

■ USFS-Dunes National Recreation Area/Oregon Parks and Recreation Department - 

Implement management actions for South Tahkenitch snowy plover management area 

according to Habitat Conservation Plan (located north of the cable landfall [Jones & Stokes 

2007]). 

■ Lane County/Dunes National Recreation Area - Maintain Three Mile Creek access 

(Sparrow Park Road) for emergency vehicles.  This access provides motorized access for 

persons with disabilities. 

 

Also in the 2005 Ocean Shore Management Plan, the OPRD (2005) included the following 

recommendations for recreation for the portion of the shore from Three Mile Creek to the 

Umpqua River (south of the project transmission line corridor): 

 

■ Lane County/Dunes National Recreation Area - Maintain Three Mile Creek access for 

emergency vehicles.  This access provides motorized access for persons with disabilities. 

■ USFS-Dunes National Recreation Area/Oregon Parks and Recreation Department - 

Implement management actions for Umpqua River North Jetty snowy plover management 
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area according to Habitat Conservation Plan (located to the south of the cable landfall 

[Jones & Stokes 2007]). 

■ USFS National Recreation Area or Douglas County - Acquire privately-owned land on 

Umpqua spit, when offered for sale for improved resource management and low-intensity 

recreation. 

■ Douglas County or USFS - Dunes National Recreation Area or Oregon Parks and 

Recreation Department - Acquire private land, when offered for sale, and develop a 

primitive campground in the Sparrow Park Road area. 

 

In the 2003-2007 Statewide Comprehensive Outdoor Recreation Plan (SCORP), OPRD (2003) 

assessed statewide and regional information on outdoor recreation activities.  The project area is 

in SCORP Region 4, which encompasses Curry and Coos counties and the coastal portion of 

Douglas County.  In terms of recreational activities that occur in the project area, OPRD (2003) 

identified the following trends that occurred between 1987 and 2002: 

 

■ ATV riding increased by 144.6 percent. 

■ Beach activities (freshwater and saltwater) increased by 38.5 percent. 

■ Nature and wildlife observation activities increased by 74.8 percent. 

■ RV and trailer camping increased by 130.8 percent. 

■ Car camping with tents decreased by 4.5 percent. 

■ Day hiking decreased by 45.4 percent. 

 

The SCORP identified key recreation issues for Region 4 included funding for: 

 

■ Major rehabilitation of existing outdoor recreation facilities (high priority); 

■ Park improvements on historic properties (high priority); and 

■ Preservation/acquisition of coastal access and viewsheds, with an emphasis on coastal 

properties that have public beach access or natural settings (high priority). 

 

The current SCORP (2008-2012) does not specify any comparable project area or regional 

recreational information (OPRD 2008). 
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7. Aesthetic Resources 

 

a. Affected Environment 

 

The project area extends from the PowerBuoy array, located in the Pacific Ocean about 2.5 miles 

from the coast west of Gardiner, Oregon, to shore, from where a transmission line will be run 

approximately 3 miles inland to the grid connection at a Douglas Electric Cooperative 

transmission line.  The dominant aesthetic resource in the area is the open ocean, beach, and 

dunes.  People who recreate in the project area enjoy beautiful settings including views from the 

ocean shore, from hiking trails, and across the open sand dunes.  As indicated in the previous 

section, the state has designated Oregon’s ocean shore for recreational use and resource 

management by state law.  OPRD has identified the shore’s scenic views and settings as key 

elements that improve the recreational experience along the coast, which sees over six million 

beach visits per year (OPRD 2005). 

 

People seek different coastal experiences ranging from crowded beach settings to solitude and 

solace of a more natural, quiet setting.  The project area, considered the southern part of 

Oregon’s Central Coast, is at the southern end of about 23 miles of continuous undeveloped, 

natural beach settings.  Much of this area is considered “primitive” with parking areas located 

more than a mile from the beaches.  As such, this area provides more opportunities for those 

seeking seclusion and pristine beaches than more northern parts of Oregon’s shore (OPRD 

2005). 

 

Two of the primary aesthetic resources along this portion of the Central Coast are the Oregon 

Dunes National Recreation Area and the coastline itself.  The 31,500-acre recreation area attracts 

an estimated 1.5 million visitors a year, who participate in hiking, fishing, off-road vehicles, 

canoeing, horseback riding, photography, and camping.  The Oregon Coast Trail runs along the 

beach from Tahkenitch Creek to Sparrow Park Road, adjacent to Three Mile Creek, and follows 

the access road along the effluent pipe easement (i.e., Sparrow Park Road) east to Route 10119.  

                                                 
19  The trail then follows Route 101, crossing the Umpqua River in Reedsport, and rejoins the coast near Umpqua 

Light State Park. 
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Visual impact is often cited as one of the reasons that many communities have opposed plans to 

develop power projects.  During consultation with stakeholders leading to the signing of the 

Declaration of Cooperation, stakeholders identified the need to evaluate the aesthetic effect of 

the project.  From analysis of this issue, OPT has concluded that the project will appear very 

small from shore and will not negatively affect the aesthetic values of the project area (see 

discussion below).  In order to verify this assumption following the installation of the first 

PowerBuoy in 2009, OPT proposes to conduct a Visual Assessment Review, involving viewing 

the PowerBuoy from the beach and Umpqua Lighthouse. 

 

Our Analysis 

 

One of the benefits of offshore wave projects is that they have considerably less visual impact 

than other nearshore or offshore energy projects, as the PowerBuoys are relatively small (only 

29.5 feet of the structure is located above the water with the bulk of the device hidden below the 

water) and are located far from shore.  A comparison of OPT PowerBuoy models to a 

representative offshore wind turbine is shown below in Figure 5.C.7-1. 

 

The potential visual effect of the above-water component of the PowerBuoys would be a 

function of the viewer’s location and orientation at sea level.  As the majority of potential 

viewers will be onshore, OPT conducted a desktop analysis to determine how the PowerBuoys, 

once deployed, would be seen from shore from two locations: 

 

■ From the nearest point of land, which is on the beach where the power would come ashore 

2.5, miles from the PowerBuoy array; and 

■ From a prominent elevated viewpoint, using the Umpqua River Lighthouse State Park, 

which has an elevation of 100 feet and is located 6.5 miles southeast PowerBuoy array. 
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As a simple estimate of visibility, the visible distance to the horizon from these two locations 

was calculated.  Using a Distance to the Horizon table (Bowditch 1995), a person with a 5-foot 

(1.5 meter) height of eye on the beach sees the horizon as 3.0 statute miles (4.5 kilometers) 

away.  A person atop the cliffs near Umpqua River Lighthouse State Park with a height of eye of 

105 feet (32 meters) can see approximately 13 statute miles (21 kilometers).  Therefore, the 

entire 29.5-foot PowerBuoy (maximum height above water surface) would theoretically be 

visible from both these locations. 

 

Having established that the wave farm would be within the horizon viewscape, OPT then 

considered how visible the PowerBuoys would be.  As a simple assessment, using a 

measurement at arm’s length for scale, the PowerBuoys will measure less than 1/16 of an inch 

high for a person on the beach and less than 1/32 of an inch high for a person on the cliffs near 

Umpqua River light.  In addition, the openness of the upper portion of the PowerBuoy would 

result in the PowerBuoy being less visible from shore (steel truss represents a significant portion 

of the unit’s height; see Photograph 3 above). 

 

The project would add an obscured built element to the existing daytime views of the seascape.  

However, it should be noted that this assessment is based on clear sky conditions.  Considering 

the distance of the PowerBuoys from shore and the potential for fog and haze present along the 

Oregon Coast much of the year, it is anticipated that the proposed project will be visually 

unobtrusive. 

 

At night, the eight perimeter PowerBuoys will be lit for navigation safety.  These lights would 

create a visual change to the relatively unbroken nighttime view off of the Oregon coast, in the 

form of pinpoints of light on the horizon.  Greatest nighttime visibility would occur in 

undeveloped or lightly developed areas, such as the Oregon Dunes National Recreation Area, as 

ambient light would diminish the contrast of the navigation lighting against the night sky.  Due 

to uncertainties around the degree of impact that can be reasonably expected from the 

PowerBuoy array, OPT recommends that the subgroup Visual Assessment Review include both 

daytime and nighttime visitations. 
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OPT concludes that the project will not negatively effect the aesthetic values of this area, and 

that the proposal to conduct the Visual Assessment Review following deployment of the single 

PowerBuoy will allow stakeholders to confirm the validity of this conclusion. 

 

c. Unavoidable Adverse Impacts 

 

From the analysis presented above, there are no known negative impacts from this project.  OPT 

will conduct a Visual Assessment Review, involving viewing the project from the beach and 

Umpqua Lighthouse with interested members of the Recreation and Public Safety Subgroup 

following the installation of the first PowerBuoy in 2009. 

 

8. Socioeconomic Resources 

 

The Commission generally only evaluates socioeconomic effects for major new construction 

projects or the retirement of a project (FERC 2001).  This project includes new construction and 

it will have a direct socioeconomic effect on Douglas County and more specifically, the 

Reedsport/Gardiner area.  The following discussion highlights the baseline socioeconomic 

conditions in the project area. 

 

a. Affected Environment 

 

The project will be located in a sparsely populated area on the coast of Douglas County, which 

covers approximately 5,134 square miles within west central Oregon.  The terrestrial portion of 

the project transmission line will be in the unincorporated town of Gardiner.  The nearest 

incorporated municipality is the city of Reedsport, which is located on the southwest bank of the 

Umpqua River, 10 miles upstream of the river mouth.  The town is a station on the railroad and 

the principal town in the area.  The unincorporated community of Winchester Bay is located 

4 miles south of Reedsport.  The combined area of the Reedsport, Gardiner, and Winchester Bay 

is referred to as the Lower Umpqua Area (Reedsport/Winchester Bay Chamber of Commerce 

2007).  Coastal portions of the project area will be adjacent to the Oregon Dunes National 

Recreation Area. 
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of the season.  A “transport moratorium”—a period in which no PowerBuoys would be moved 

outside of the project area—will be imposed during the first eight weeks of the season, and OPT 

will establish “transit lanes” for moving PowerBuoys during the remainder of the season.  These 

lanes would be known to local fishermen.  The Crabbing/Fishing Subgroup has also suggested 

that OPT provide up to two weeks notice of PowerBuoy movement associated with scheduled 

maintenance.  Such notice would allow crabbers to minimize the number of pots that were set in 

the transit lanes.  For unscheduled maintenance or emergencies, no notice would be required but 

OPT will use a vessel with vessel monitoring system capability.  OPT may not provide two-week 

advance notice in the event that it is necessary to take advantage of a good weather window.  

These issues are also discussed in Section 5.C.6, Recreation, Ocean Use, and Land Use. 

 

Recreation and Tourism 

 

A potential positive effect of the project is that it may represent the first commercial-scale wave 

energy project in the U.S., and as such, it may attract people to the shore to view it.  OPT 

proposes to develop an Interpretive and Education Plan, which will include the design and 

installation of an interpretive display on shore near the Sparrow Park Road terminus. 

 

A potential effect of the project on recreation and tourism is its visual impact on the seascape.  

OPRD (2005) has identified the shore’s scenic views and settings as critical to maintaining the 

coastal recreational experience. OPT conducted a desktop visual analysis for two sites, the 

nearest point of land (approximately 2.5 miles from PowerBuoy array) and the Umpqua 

lighthouse (approximately 6.5 miles southeast of PowerBuoy array at elevation 100 feet).  The 

study indicated that the PowerBuoys would be visible from both these locations but measure less 

than 1/16 of an inch high for a person on the beach and less than 1/32 of an inch high for a 

person on the cliffs near Umpqua River light.  They would therefore only be visible on the 

horizon during clear days, although some of the PowerBuoys will be lit for navigational safety.  

Section 5.C.7., Aesthetic Resources, describes these findings more completely.  Because of the 

proposed project’s distance from shore, the openness of the top part of the PowerBuoy (would 

result in the PowerBuoys being less visible from shore), and the potential for fog and haze 
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defined and will be applied for as appropriate.  While an east-west transit lane is not appropriate 

for the size of this proposed project, OPT agrees that they should be considered for larger wave 

parks. 

 

c. Unavoidable Adverse Impacts 

 

Given the size and location of the proposed project—10 PowerBuoys and located 2.5 miles 

offshore—the only anticipated unavoidable adverse impact of the project on socioeconomic 

resources is the loss of area associated with the array footprint (30 acres [0.12 km2]) for 

crabbing.  Although the project area does overlap with an area used for crabbing, because of the 

small size of the proposed array, the expected impact is not expected to be economically 

significant. 

 

9. Cultural Resources 

 

a. Affected Environment 

 

There are no Indian reservation lands within the project boundary or immediate project vicinity.  

The ancestral lands of the CTCLUSI extend over the central and southern coast of Oregon 

(Figure 5.C.9-1) and include the Reedsport Project area.  The CTCLUSI’s ancestral lands extend 

from Tenmile Creek in Lane County south to Fivemile Point in Coos County, and from the crest 

of the Coast Range to 12 nautical miles beyond the continental shelf (Letter from Howard 

Crombie, Director, Dept. of Natural Resources, CTCLUSI, October 9, 2006). 

 

Cultural resources include prehistoric and historic-period archeological sites, objects, historic 

structures, and traditional cultural properties (TCPs).  TCPs are places that may or may not have 

human alterations, but are important to maintaining the cultural identity of a community such as 

an Indian tribe.  The Commission’s regulations follow Section 106 of the NHPA of 1966, as 

amended, in requiring that the Commission evaluate potential effects of a proposed project on 

cultural resources listed or eligible for listing in the National Register of Historic Places and to 
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To address concerns related to ground disturbances, OPT is implementing a Cultural Resources 

Survey, Monitoring, and Contingency Mitigation Plan in accordance with a Memorandum of 

Agreement established with the CTCLUSI.  On August 30, 2007, OPT submitted a letter and 

map of the project area showing the transmission line route, to initiate consultation with the 

CTCLUSI and SHPO regarding the siting and construction of the proposed transmission line for 

the portion of the project inland of the dunes.  The Tribes’ Cultural Resource Protection 

Coordinator will compare the route to the Tribes’ database and then walk the route and dig some 

test pits along the route in order to investigate the presence of tribal artifacts (Pers. comm. with 

Arrow Coyote, CTCLUSI, April 17, 2007).  SHPO staff has indicated that they will also review 

the proposed routes with their database (Pers. comm. with Susan White, Oregon SHPO, May 7, 

2007).  OPT is also in the process of reviewing the SHPO database to confirm presence/absence 

of historic properties within a mile of the proposed APE.  The CTCLUSI and SHPO will then 

advise OPT so as to minimize potential effects.  This process will ensure that development of the 

project will avoid potential effects to historic cultural sites.  Any ground disturbances associated 

with the placement of the underground cable or interconnection will take appropriate measures to 

assure that cultural resources are addressed appropriately. 

 

A systematic Marine Geophysical Survey of the ocean seafloor and sub-bottom in the offshore 

area that includes the APE was conducted using methods approved for archeological 

investigations (Sea Engineering 2007).  These surveys were conducted from September 11, 2007 

to September 14, 2007.  The survey covered the 800-meter-by-800-meter PowerBuoy array site 

and along a 200-meter-wide corridor centered on the cable route from the end of the effluent pipe 

outfall to the array site.  The scope of work for the Marine Geophysical Survey included 

bathymetric, side scan sonar, magnetometer, sub-bottom, sediment sampling, towed video, and 

diver surveys.  The final study report is included in this license application as Appendix D. 

 

Results of the Marine Geophysical Survey documented that the seabed in the project area is 

generally flat and featureless, with depths ranging from approximately 165 feet to 225 feet.  The 

bottom is uniformly sandy with no rocky outcroppings or ledges.  The effluent pipe, a concrete-

encased steel pipe located approximately 0.5 miles from shore, was the only magnetic anomaly 

detected in the survey area.  The side scan sonar survey identified no objects on the seabed, other 
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State-listed species that may occur in the vicinity of the proposed project are discussed in 

Sections 5.C.3. and 5.C.4.  Because the proposed Reedsport Project is not expected to adversely 

impact state-listed wildlife, OPT believes that the Reedsport Project is consistent with the 

Oregon Wildlife Diversity Plan. 

 

Coastal Recreation and Ocean Use 

 

■ Oregon Parks and Recreation Department.  2003.  Oregon Outdoor Recreation Plan 2003-

2007 (SCORP). Salem, Oregon.  [Online]  http://egov.oregon.gov/OPRD/PLANS/ 

scorp_review.shtml. 

 

As stated in the 2003-2007 SCORP, every year in the state of Oregon ocean beach activities 

account for an estimated 7.8 million recreational user days.  The Reedsport Project lies within 

SCORP Planning Region 1.  The primary recreational interests identified in the most recent 

SCORP study were walking, site seeing, and picnicking.  Potential effects of the proposed 

project on recreation in the vicinity of the project are addressed in Section 5.C.6 of this PDEA. 

 

Because the proposed project would not affect shore-based recreational opportunities, which are 

the primary focus of the SCORP, and as ORPD has been actively engaged in consultation 

conducted in support of development of this license application, OPT believes that the Reedsport 

Project is consistent with this comprehensive plan.  

 

■ U.S.D.A Forest Service.  1990.  Siuslaw National Forest land and resource management 

plan.  [Online]  http://www.fs.fed.us/r6/siuslaw/projects/forestplan1990/index.shtml. 

 

The 1990 Forest Plan is the most recent management plan for the Siuslaw National Forest, which 

administers the Oregon Dunes National Recreation Area. 

 

A portion of the transmission line for the proposed project would traverse the Oregon Dunes 

National Recreation Area.  However, the entire portion of the transmission line that will cross 
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believe the project poses a significant risk to marine organisms but acknowledges that the No 

Fishing and Restricted Navigation designation of the 10-PowerBuoy array does conflict with 

commercial crabbing.  OPT believes that given the small size and location of the proposed 

project beyond the 30-fathom line, the project may pose a minor inconvenience to but will not 

impede commercial crabbing for the 0.05-square-mile area of the actual PowerBuoy array.  The 

Reedsport Project is, however, fully in line with renewable energy goals for the state of Oregon, 

and the settlement parties have indicated support for this goal.  Additionally, OPT will continue 

to work with recreational and commercial crabbing and fishing stakeholders to minimize effects 

of the project.  Therefore, OPT believes that the proposed project is consistent with Oregon’s 

Coastal Management Program. 
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The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when PowerBuoys will be present and data would 
be collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foul Weather (approximately 130 
meters above sea level) to determine the practicality of “handing off” observation of specific 
whales and as a means to determine the consistency of whale travel in relation to bottom depth, 
distance from shore, and speed.  These data may be valuable in planning for future tracking, 
when positioning a vessel at the same distance (and water depth) offshore of Yaquina Head 
might be necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  Other than gray whales, no other whale is nearly as common within 3 miles 
of shore.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off of Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
■ A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour, will be 
provided to the Aquatic Implementation Committee within four months of completion of 
the field effort.  In addition to statistical assessment of the timing, speed, distance from 
shore and water depth of migrant whales, we will provide a simple correlation of counts 
with wind and swell data collected from local buoy systems which will provide insight into 
some whale sightability issues up to B-5 wind levels.  It is anticipated that primarily gray 
whales will be observed though data on all observed whale species will be collected. 

■ Dissemination of the findings in a peer reviewed journal. 
■ Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
In 2008, the OSU Marine Mammal Institute will conduct a two-day meeting at the Hatfield 
Marine Science Center in Newport, Oregon with a group of marine mammal and acoustic 
experts2.  The purpose of the meeting will be to further discuss and resolve the following: 

                                                 
2  Participants invited to this meeting by Dr. Mate will include:  Brandon L. Southall NOAA Acoustics Program, 

National Marine Fisheries Service, Office of Protected Resources, Marine Mammal Division; Chris Clark, 
Cornell University; Roger L. Gentry, private consultant (directs marine mammal issues for the Joint Industry 
Gas Program - International Association of Oil and Gas Producers); Dave Mellinger, OSU and NOAA Pacific 

1
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The study plan for Phase III will be finalized after the meeting of the marine mammal experts but 
before the deployment of the single PowerBuoy.  OPT will allow sufficient time for the Aquatics 
Implementation Committee to review and comment upon this plan prior to the deployment of the 
10 PowerBuoys.  The Aquatic Implementation Committee will be informed of the study 
progress, including a characterization of how frequently whales are seen within or close to the 
PowerBuoy array, and whether any injuries to whales are observed, through quarterly updates 
and a summary of study results will be provided in annual reports. 
 
OPT has developed an operations and maintenance (O&M) activities plan (outlined in more 
detail in the PDEA - Section 3.A.2, Project Operation and Appendix B).  The O&M plan 
includes the following components: 
 
■ Preventative Maintenance/Site Inspection - Monthly inspection of the PowerBuoy farm 

to check connections, wear conditions, and any other visual anomalies. 
■ Underwater Inspection - Divers will inspect the PowerBuoys, SSFs, mooring lines, and 

the subsea pod every three to four months, weather permitting, for the first two years, and 
annually thereafter. 

 
OPT staff will look for derelict fishing gear visible from the surface during the monthly 
preventative maintenance/site inspection visits and will conduct more comprehensive searches 
for derelict fishing gear during the underwater inspection visits.  As indicated, OPT will conduct 
the underwater inspections every three to four months, weather permitting, for the first two years 
following deployment of the 10-PowerBuoy array.  This will allow OPT to monitor the degree to 
which fishing gear gets caught on project moorings, if at all, and will provide insight to whether 
reducing the frequency of subsequent underwater inspections (Year 3+ post-deployment) to an 
annual basis, as planned, is appropriate.  Also, as discussed in Section 5.C.6 of the PDEA, OPT 
proposes to work with the crabbing industry (post-license issuance) to identify ways to minimize 
the potential for loss of gear.  Summaries of OPT’s monitoring of derelict fishing gear will be 
reported to the Aquatics Implementation Committee in quarterly updates.  In the event that 
findings indicate derelict fishing gear is accumulating on project moorings and is a significant 
entanglement risk, OPT proposes that the Aquatics Implementation Committee convenes to 
discuss appropriate mitigative actions. 
 
While the study plan for the post-deployment phase of the whale monitoring study has not yet 
been developed, following consultation with the Aquatic Species Subgroup (meeting on 
March 31, 2008), OPT proposes the following approach to responding to potential 
collision/entanglement scenarios: 
 
■ If observation of injury, notification to the Aquatics Implementation Committee within two 

weeks. 
■ If there is evidence of a whale collision, notify Aquatics Implementation Committee within 

two business days. 
■ If entanglement, immediate notification of Aquatics Implementation Committee and 

activate NOAA response plan. 
 

1
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Sediment Transport 

3.0 Project Effects 
 
Due to its small size and distance from shore, OPT does not expect the 10-PowerBuoy array to 
significantly attenuate wave energy at the beach.  The PowerBuoys that will be installed at the 
Reedsport Project have a float diameter of 36 feet and will be placed approximately 330 feet 
apart.  Based on a Fresnel analysis (a numerical model) of the PowerBuoy array at these 
dimensions, OPT estimated attenuation of about 12 percent behind the PowerBuoys and a worst 
case instantaneous attenuation of wave amplitude at the beach of 2.1 percent.  This estimate 
assumes monochromatic waves, which would be worst case, and a directional wave spreading 
factor of 0.95.  Surfrider provided an independent analysis at a February 5, 2007 Oregon 
Solutions Recreation/Public safety meeting that confirmed an attenuation of less than 15 percent, 
given the current level of wave energy conversion technology and the density and placement of 
the proposed PowerBuoys. 
 
An analysis by the Office of Naval Research in an environmental assessment for the installation 
of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii 
concluded that the PowerBuoys would have only a very localized effect on currents, wave 
direction, and shoreline physiography.  Currents would only be affected within an area that 
would not extend more than a few PowerBuoy diameters (Department of the Navy 2003), so it is 
reasonable to expect that a project the size of the proposed Reedsport OPT Wave Park would 
only have a negligible effect on ocean currents. 
 
However, because of the lack of empirical data and the high degree of uncertainty inherent in the 
above analyses, the Aquatic Species Subgroup has expressed concerns about the potential 
impacts of the project to the physical environments and ecosystems (e.g., affect currents and 
erosion/accretion at the beach).  Depending on the size and other characteristics of the array 
(e.g., porosity), an array of PowerBuoys could cause changes in wave height and direction in its 
lee, at length scales similar to the spacing between the devices (330 feet). 
 
4.0 Need for Additional Information 
 
To address stakeholder concerns, OPT proposes to conduct a Wave, Current, and Transport 
Study to assess changes to the wave field and water column characteristics due to the placement 
of the PowerBuoy array. 
 
5.0 Study Plan 
 
OPT has consulted with a group, led by Tuba Özkan-Haller of the College of Oceanic & 
Atmospheric Sciences, Oregon State University, to develop the Wave, Current, and Transport 
Study Plan, presented in this section.  The group consists of the following: 
 
■ Tuba Özkan-Haller, Jack Barth, Robert Holman, Paul D. Komar - all at College of Oceanic 

& Atmospheric Sciences, Oregon State University; 
■ Jonathan C. Allan - Oregon Department of Geology & Mineral Industries; 
■ Merrick Haller - School of Civil and Construction Engineering, Oregon State University; 

and 
■ Peter Ruggiero - Department of Geosciences, Oregon State University. 
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Sediment Transport 

The study plan authors anticipate that the plan will either provide reassuring data that suggests 
that effect of the wave energy park is minimal, or show that significant effects are present and 
therefore trigger the need to evaluate appropriate measures within the adaptive management 
process.  The proposed study focuses on: 
 
1. identifying the near-field effects of the PowerBuoys; and 
2. monitoring the bathymetry, shoreline contour, and water column properties to capture any 

anomalous nearshore effects. 
 
5.1 Sampling Methods and Rationale 
 
The proposed monitoring plan is depicted schematically in Figure 4 and includes in-situ 
observations of the wave field, vertical structure of horizontal currents and water-column 
properties, and synoptic observations of the wave field near the PowerBuoys with an X-band 
radar system.  Changes to the topography and bathymetry are monitored using regular beach 
surveys as well as a video-based monitoring system.  A numerical model of the effects of the 
PowerBuoys on the wave field utilizes these measurements either as input (e.g., bathymetry) or 
for calibration and validation purposes.  Each component is discussed briefly below. 
 
■ In-situ Observations:  Wave observations near the PowerBuoy array will consist of in-

situ observations of the directional waves using two acoustic Doppler current profilers 
(ADCPs), one seaward and one shoreward of the wave park.  These observations sample 
the scattering pattern induced by the PowerBuoys and will serve as ground-truth for remote 
sensing observations (described next) and as input to and verification of a numerical model 
(described below).  The in-situ observations will also document changes in the vertical 
structure of horizontal currents, and the temperature and salinity fields.  In-situ instruments 
will be deployed over a two-month period during intermediate wave conditions (spring or 
early fall) shortly after the installation of the 10-PowerBuoy array. 

■ X-Band Radar Observations:  This system is capable of imaging nearshore waves at the 
high spatial and temporal resolution necessary for nearshore applications with an image 
footprint radius of ~2 to 3 km.  The system can be deployed onboard a ship and will 
provide a unique synoptic view of the wave scattering from individual PowerBuoys.  In-
situ ADCP data collected near the PowerBuoys and within the footprint of the radar 
images will be used to calibrate the wave radar data in order to estimate wave height 
variations across the imaged area.  Such calibrated radar image sequences will provide a 
unique and powerful data set for wave model comparisons.  Five 1-day deployments are 
planned, at least two will coincide with the time the in-situ instruments are in place.  At 
least two deployments will be during moderately-large wave conditions. 

■ Video Observations:  Observations will be accomplished using Argus-like optical remote 
sensing approaches.  Sampling will be monthly, carried out manually, and will be based on 
a single digital camera that has been modified to collect time exposure images.  The 
camera will be mounted in a fixed survey spot and will collect imagery from a suite of 
views that will be merged and geo-rectified later in the lab.  Features such as the shoreline 
and sand bar locations will be mapped over a substantial (~4 km) length of beach.  A 
baseline will be established prior to any device installations, then over time, potential 
anomalies associated with PowerBuoy installations can be detected. 
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■ Beach Monitoring:  This component has two key objectives:  first, document the baseline 
conditions at the Reedsport site.  These data are important for establishing baseline 
conditions that will be used in the initial development of numerical models.  Second, 
initiate a field-based observation program to document changes to the beach and nearshore, 
and compare those measured changes with the natural envelope of variability determined 
for the Reedsport site.  Data collected during the observation phase of the study will be 
utilized by the numerical modeling.  Monitoring of the beach profile network and 
topography (contours) will be carried out every three months.  Jet ski surveys of the 
nearshore will be conducted only once to provide the necessary data for the wave modeling 
effort. 

■ Numerical Modeling:  This component of the study is geared towards modifying existing 
wave propagation models by approximating the PowerBuoys as stationary devices with 
associated empirical “transmission” coefficients.  Numerical models that can predict the 
transformation of waves from deep water (where they are observed by NDBC/CDIP 
buoys) to the nearshore already exist.  As part of this work, we will augment these models 
to represent the presence of individual or an array of PowerBuoys and validate the 
predictions with observations.  The observation program above is geared towards learning 
more about the nature of this scattering effect and will be used to calibrate empirical 
coefficients in the modeling framework.  Model results that consider the presence of the 
PowerBuoys can then be compared to model results for the area in the absence of them to 
quantify the effect of the wave park farm. 

 
5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
The proposed monitoring plan includes the following frequency: 
 
■ In-situ Observations:  A two-month deployment shortly after installation of the 

10-PowerBuoy array is planned. 
■ X-Band Radar Observations:  Five 1-day deployments are planned.  A few will coincide 

with in-situ observations, others will be at moderately-large wave conditions (when the in-
situ instruments may no longer be deployed). 

■ Video Observations:  Sampling will be monthly, for the period agreed, carried out 
manually, and will be based on a single digital camera that has been modified to collect 
time exposure images. 

■ Beach Monitoring:  Monitoring of the beach profile network and topography (contours) 
will be carried out every three months, for the period agreed.  Jet ski surveys of the 
nearshore will be conducted once to provide the necessary data for the wave modeling 
effort. 

■ Numerical Modeling:  Modeling predictions will be carried out for any period of time in-
situ or radar observations are being collected.  Predictive model runs will also be carried 
out for normal as well as extreme wave conditions. 

 
The outline below for the time line of monitoring is presented as two phases:  those that begin 
prior to any installation (“baseline” monitoring) and those undertaken following the placement of 
an array of PowerBuoys, at which time the monitoring program will be fully underway. 
 
■ Design and Baseline Studies - The objective of this stage is directed toward analyses and 

measurements that provide a documentation of the environment at the site in the absence of 
PowerBuoys (the “baseline”).  This will include: 
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5.1.2.1 PowerBuoy has Moved Outside of Pre-Set Boundaries 

 

If the PowerBuoy is still in the water, the Response Coordinator will engage a subcontractor to 

secure the unit and tow it to a suitable location.  The Response Coordinator will also notify the 

USCG of the failure and a) consult with them as to the best course of action, and b) request that a 

navigation notice be posted. 

 

If the PowerBuoy has made landfall or it appears that landfall is possible, the Response 

Coordinator will contact the USFS and the Oregon Parks and Recreation Department to consult 

as to the best course of action.  The Response Coordinator will either assign personnel or engage 

a contractor to provide crowd control and deploy appropriate warning indicators (e.g., fencing, 

construction tape, warning lighting).  In addition to OPT personnel and/or contractors, the 

Response Coordinator may request assistance from the USFS, the Oregon Parks and Recreation 

Department, and /or the Reedsport Police Department for crowd control assistance. 

 

Prior to any vehicles being deployed to the PowerBuoy, the Response Coordinator will consult 

with access descriptions, road maps, and habitat maps (see Appendix A) to identify the pathway 

that minimizes contact with snowy plover habitat and other ecologically-sensitive regions.  The 

Response Coordinator will confirm the proposed route with the USFS and Oregon Parks and 

Recreation Department. 

 

If the PowerBuoy has made landfall, the Response Coordinator will engage a subcontractor to 

determine the best method of removing the PowerBuoy.  The preferred method will be to float it 

back out into the ocean, where it can be brought to an appropriate location.  If the PowerBuoy 

cannot be floated, then it must be dismantled and removed using flatbed trucks or other suitable 

vehicles.  The Response Coordinator will confirm the proposed response and vehicular route 

with the USFS and Oregon Parks and Recreation Department. 
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5.2 Federal, State, and Local Agencies 

 

The Response Coordinator or a designated individual will notify federal, state, and local agencies 

in accordance with the Notification Flowchart (Figure 1).  Agency responses may include, but 

are not limited to, those outlined in Table 2 below. 

 

TABLE 2 
AGENCY RESPONSES 

Condition Response 
PowerBuoy has drifted outside of pre-set “watch 
circle” 

USCG will provide guidance on best course of action to 
secure / retrieve PowerBuoy. 

 USCG will provide navigation notices. 
 USFS and OPR will consult on best course of action if 

landfall is possible. 
 USFS and OPR may provide crowd control measures. 
 USFS and OPR will consult on vehicular routes to avoid 

sensitive habitat. 
 USFS, USFWS, NMFS and OPR will consult on removal 

strategies and vehicular routes if PowerBuoy is land-bound 
Electrical Fault CLPUD will provide guidance as required. 
Oil Leakage inside / outside of the Buoy If leak outside of the PowerBuoy, USCG will assist in 

implementing Spill Contingency Plan in SPCC document. 
Navigation light not operating USCG will provide guidance on best course of action while 

lighting in inactive; 
 USCG will provide navigation notices 
Damage to one or more PowerBuoy components USCG will provide guidance on best course of action to 

ensure repair operations are completed in safe and efficient 
manner. 

Exposed or damaged cable on-shore USCG, OPR, and USFS will provide guidance on best 
course of action while repairs are being undertaken. 
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1. Description of events leading to the incident and subsequent actions.  Reports should 

include the following information: 

■ Date, time, and nature of incident 

■ Name of personnel involved 

■ Name of external entities contacted (e.g., service providers, regulatory agencies) 

■ Description of response actions performed 

■ Evaluation of effectiveness of response actions 

■ Proposed methods of prevention of future emergencies 

2. Review of efficiency and effectiveness of response operations.  Recommendations can be 

made to improve either the response effort or safety controls so as to prevent the incident 

from reoccurring in the future.  Regulatory agencies may be consulted during this review 

process, to gauge their assessment of how the system failure was addressed. 

3. Documentation that all regulatory reporting requirements were completed within the 

proscribed time frames. 

 

The Incident Investigation Report will be reviewed with management and kept on file at the 

Operations Center as well as OPT headquarters. 

 

 

P:\OPT\211.0002\WP\0200_DLA\Rspns_RcvryPln\Reedsport_RspnsRcvryPln-080409.doc 
SM/NV/elt 
211.0002.0200/8.0 
April 26, 2008 
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Vail, Nathan

From: Browne, Peter
Sent: Tuesday, October 21, 2008 2:53 PM
To: Vail, Nathan
Subject: FW: Preliminary Draft Environmental Assessment
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Oregon Water Resources Department  
Comments on Reedsport Project Draft License Application 

Provided by Mary Grainey, August 13, 2008 
 
Reedsport Draft License Application 
 
errata 
 
Page 4.3 – Table 4.A.1-2 
 
We have not had a separate committee for Water Quality, we have had a committee for 
Terrestrial and Cultural issues. 
 
Under State Agencies, please add 
 
Oregon Parks and Recreation Dept on Aquatics, Safety and Recreation, and Terrestrial/Cultural 
committees 
 
Oregon State Marine Board, on Full Committee, and safety and Recreation committee 
 
Oregon Department of Environmental Quality on Full Committee, and Aquatics committee 
 
Oregon Water Resources Department. On Full Committee; Aquatics; and Safety and Recreation 
committees 
 
Pg 5-223 – Demographics – correction population of Douglas County in paragraph. Number 
should match year 2000 in table 5.C.8-1 (100,399) as opposed to the year1990 population. 
 
Emergency Response and Recovery Plan 
Flowchart – Section1 Pg 2, Change Central Lincoln PUD to current electric utility for project 
(Douglas Electric Coop?). 
Section 5 pg 12, 5.1.2.2 Electrical Fault… - update utility name 
Section 5 pg 14, Table 2 Electrical… - update utility name 



 
 
 
Oregon Department of Land Conservation and Development 
 
 
Comments received from Greg McMurray, Oregon Department of Land Conservation 
and Development (DLCD) by phone on August 21, 2008 (see comment response matrix). 



1

Hawthorne, Joy

Subject: FW: DLA Comments
Attachments: SOORC comments to the Draft License Application 2.doc

 

From: Nick Furman [mailto:nick@oregondungeness.org]  
Sent: Friday, September 12, 2008 7:55 PM 
To: 'Steve Kopf' 
Cc: 'Kathy Wall' 
Subject: DLA Comments 
 
Steve: 
 
Sorry for the delay… Wish our comments could have been more thorough and ‘formal’ when compared to some of the 
others, but we’ve been swamped. I hope this is sufficient to keep us in the game. Have a good weekend. 
 
Nick 
 
Nick Furman, Executive Director 
Oregon Dungeness Crab Commission 
Seafood OREGON 
(541)267‐5810 
www.oregondungeness.org 
 
'pedal on...' 
 



SOORC comments to the Draft License Application/PDEA ‐ Reedsport Settlement Agreement 

 

ES‐3, 1‐6, 3‐21:  “Locate the 10‐PowerBuoy array in a deeper area within the FERC project boundary to 
reduce conflicts with preferred crabbing areas.”    Language suggests that the ‘location’ issue was solved 
to the satisfaction of the crab fleet when in fact it wasn’t.  

1‐5:  “In response to concerns from the crabbing community, the PowerBuoy array…”    This again 
suggests that the crab fleet’s concerns were addressed with regard to the siting issue. Moving it out to 
the 3‐mi. line as requested would have truly removed those concerns, which still exist.  

3‐24:  “The actual footprint of the constructed array is expected to be only about 1,000 feet by 1,300 feet 
or approximately 30 acres.”    This spatial reference to the site fails to take into consideration the self‐
imposed ‘buffer zone’ fishermen will have to observe due to weather/current‐related gear movement, 
making the true ‘footprint’ much larger than what is stated here. Throughout the document, the size of 
the site is intentionally minimized with terms like “only”, which from the crab fleet’s perspective is not 
the case. 

3‐24, 5‐205:  “As a compromise and a show of good faith, OPT proposes to leave the project site in 204 
and 225 feet…”    We doubt that the crabbers who were party to the initial series of meetings in 
Reedsport that culminated in the Nov. 12, 2007 meeting and the ‘breakdown’ in talks with the fishing 
fleet (until the formation of SOORC) would categorize this as a show of good faith. Moving the project 
out to the 3‐mile line and absorbing the estimated costs (“…as much as $500,000.”) would have been far 
more demonstrative and in our opinion, should still be considered. 

5‐207:  “Other suggestions…that OPT pay for revised electronic marine charts that show project 
components and additional tow lane (similar to what is required for cable companies).”   This references 
the suggestion but doesn’t commit to actually doing it (paying for charts).  

5‐207:  “OPT believes that these measures, which will be developed as part of the Crabbing and Fishing 
Protection Plan, will appropriately mitigate for potential negative effects of project construction and 
operation on area vessel movement.”    There are numerous references to the ‘Crabbing and Fishing 
Protection Plan’ but little is said about what the ‘plan’ is actually comprised of and how it will ‘protect’ 
crabbing and fishing interests. Because the plan is scheduled to be developed ‘post licensing’, what 
assurances do we have that the plan will satisfactorily address fishing industry concerns once the license 
is ‘in hand’? 

5‐208, Appx. E ‐ 40:   “…one of the best places to crab will be the perimeter of the project area…”   No 
crabbers will be setting gear “in the vicinity of the wave park” because the risk of waves and current 
pushing that gear into the site is without question. There will most certainly be a loss of productivity in 
the area due to the inability to fish ‘in and beyond’ the proposed site.  The document language seems 
intentionally ambiguous (first paragraph, pg 5‐208) as to suggest that it could go either way. 

5‐214:  “Although the project area does overlap with an area used for crabbing, because of the small size 
of the proposed array, the expected impact is not expected to be significant.”   The project area doesn’t 
just ‘overlap’ important crab grounds – it is right in the middle of productive crab fishing grounds 
deemed important to both the Winchester Bay and Charleston‐area crab fleets, who ‘share’ the waters 
from the mouth of Coos Bay north to the Florence area.  



5‐226, Appendix E – 54: “Dungeness crab represent a $50 million dollor contribution…”   In the most 
recent 10‐year period (97/98 – 07/08) the ‘ex‐vessel’ (to‐the‐boat) value of the crab fishery has 
averaged $32.4 m/dollars. Depending on the ‘multiplier’ used to capture residual economic impact (1.8 
to 2.5), the ‘contribution’ is between $53.3 m/d and $81.0 m/d. In 2005 it accounted for over 50% of the 
total value of all the fisheries in the state. 

5‐226: TABLE 5.C.8‐2 – Because the area in question (project area) is fished by both the Winchester Bay 
and Coos Bay fleets, and most of the Winchester Bay vessels land their crab in Charleston (due in part to 
the winter weather conditions, bad bar, location of major buyers), the landings value must reflect this. 
The combined value of crab in the two ports for recent years are as follows: 03/04 = $12.2 m; 04/05 = 
$13.8m; 05/06 = $10.0m; 06/p07 = $8.6m; 07/08 = $5.5m 

5‐229:   “It is therefore not possible to determine how heavily the project boundary is fished.”  Crabbers 
who participated in the Reedsport meetings (Oregon Solutions – 2006/07) repeatedly stated that the 
area is heavily fished and even offered to take project principles out on the water to conduct a visual in‐
season inspection of the project boundary. 

5:229, Appx E‐56:   “Local Dungeness crabbers have stated that the proposed project may be located 
near or in…”  There has never been any question about the ‘value’ of the real estate within the project 
boundary with regard to the crab resource. “May” is inappropriate in that sense. ‘Is’ is far more 
accurate… 

Appendix E‐56:  “…commercial vessels tend to shift the species they target from year to year depending 
on current prices and population levels. It is therefore not possible to determine how heavily the Project 
Boundary is fished.”  The crab fishery is the ‘mainstay’ fishery on the OR coast and participation and 
reliance on it economically, does not fluctuate regardless of the population levels. Fishermen use ALL 
the available sandy bottom habitat from Brookings to Astoria EVERY crab season. 

Appendix E‐57: “However, because 1) the project will now be located west of (in deeper water than) 
optimal crabbing areas…”  Untrue characterization of project site and potential for crab pot 
entanglement risk in bad weather. The whole area has been deemed ‘optimal’ by the local crab fleet, 
and because crab gear is traditionally fished in both shallower and deeper water to the south , north, 
east and west of the proposed buoy array, the risk of entanglement due to storms is unrealistically 
minimized and not accurately stated.  

 

Other Comments/Corrections: 

• We support the study requests recommended by the Oregon Department of Fish & Wildlife 
related to the Dungeness crab resource and habitat, and strongly urge OPT to incorporate them 
in the project plans.  
 

• There is no ‘tribal’ fishery for Dungeness crab in Oregon as there is in WA‐state. Oregon tribes 
are not part of the settlement that gave the treaty tribes in WA rights to up to 50% of the 
Dungeness crab resource. 
 

• The Oregon Dungeness Crab Commission is an industry‐funded ‘state agency’ and not a ‘NGO’.  

 



2006 
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Ocean Power Technologies, Inc. 
1590 Reed Road 
Pennington, NJ 08534 USA 
609-730-0400, Fax: 609-730-0404 
e-mail: cdun leavy@oceanpowertech.com 

July 14, 2006 
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Honorable Magalie Salas 
Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE, Room I-A 
Washington, D.C. 20426 

HAND DELIVERY 

Subject: Preliminary Permit Application (Reedsport O F t  Wave Park) 

Dear Ms. Salas: 

Enclosed for filing, please find an original and eight (8) copies of Reedsport OPT Wave Park, LLC.'s 
Application for a Preliminary Permit for the Reedsport OFF Wave Park. 

We are looking forward to initiating the evaluations, studies, and initial permitting process discussed in 
the application. If you have any questions, please oonmct me at (609) 730-0400, extension 214. 

Thank you for your consideration of this application. 

Sincerely, 

Reedspon OPT Wave Park, LLC. 

Charles F. Dunleavy 
Director 

Enclosures 

cc: G. Taylor 
M. Murphy 
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BEFORE THE UNITED STATES FEDERAL ENERGY REGULATORY COMMISSION 

APPLICATION FOR PRELIMINARY PERMIT 

Reedsport OPT Wave Park, Project No. 

Reodsport OPT Wave Park, LLC. 
1590 Reod Road 

Pennington, NJ 08534 
(609) 730-0400 

July 14, 2006 
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PRELIMINARY PERMIT APPLICATION FOR THE 
REEDSPORT OPT WAVE PARK PROJECT 

A. Initial Statement 

1. Statement of  Application 

Reedsport OPT Wave Park, LLC applies to the Federal Energy Regulatory Commission 
for a preliminary permit for the proposed Reedsport OPT Wave Park, as described in the 
attached exhibits. This application is made in order that the applicant may secure and maintain 
priority of  application for a license for the project under Part I of the Federal Power Act while 
obtaining the data and performing the acts required to determine the feasibility of  the project and 
to support an application for a license. 

2. Project Location 

The project would be located in the Pacific Ocean in Douglas County, Oregon, west of  ' 
the town of Recdsport. The site is situated within the state boundary (thus solely in FERC's 
jurisdiction) in the open ocean about 3 miles from shore in water depths that range from 25 to 35 
fathoms (150 to 210 feet; 45 to 65 m). The approximate dimensions of the proposed site are 1 
mile wide (predominantly in the east-west direction) by 5 miles long (predominantly in the 
north-south direction). It is anticipated that the power transmission cable will be connected to 
approximately the north-south center of  the array and will follow an easterly course to the outlet 
of  the existing waste water discharge pipe from the now closed International Paper planL The 
final cable route will be determined based on site-specific information. The transmission cable 
will then follow the route of  the existing pipe (either inside or along) to the interconnect point on 
the International Paper facility. The project area has the following coordinates: 

ID Latitude L~agttude 
N W  43° 46'57" N 124° 14' 17" W 
NE  43° 46' 53" N 124 ° 13'26" W 
SE 43 ° 43' 45" N 124 ° 13' 57" W 
SW 43 ° 43' 49  ~ N 124 ° 14' 49" W 

EPRI conducted a wave energy feasibility definition study for a number of  sites in 
Oregon in 2004 (EPRI 20051), including the proposed project area. EPRI concluded that Oregon 
has very powerful waves and that the total wave energy resource potential off the coast of 

2CoPe state's Oregon could supply about rcent of  the total electrical demand. EPRI reported that 
the nearest wave data buoy 2 t the project site is the Coquille River Station (CDIP 0037) data 
buoy, located at a depth of 64 m about 70 miles (110 kin) southwest of  the project site. From 
results of  the 12 years of  available data (1984-1996), the average annual wave power at the data 
buoy is 21.2 kW/m, ranging from about 6 kW/m to 41 kW/m (EPRI 2005). This range 
represents seasonal variation in average wave power with highest energy occurring during the 
winter and lowest energy occurring during the summer (EPRI 2005). 

EPRI. 2005. Oregon Offshore Wave Power Demonslration Project. Bridging the Gap Between the Completed 
Phase I Project Definition Study anti Oae nex~ Phase - Phase 2 Detailed Design aad Permitting. Douglas 
County Oregon Offshore Wave Power Plant Site. Report No. EPRI-WP-010 OR; Prepared by Roger Bedard. 
December 13.2005. 
National Oceanic and Alanospherie AdministJ~ion (NOAA) National Data Buoy Center (NDBC). 

I 
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3. Name, business address, and telephone number of applicant 

Reedsport OPT Wave Park, LLC. 
1590 Reed Road 
Pennington, NJ 08534 
Telephone: (609) 730-0400 
FAX: (609) 730-0404 
e-mail: cdunleavy~occanpowertech.com 

The following person is authorized to act as agents for the applicant in the application: 

Charles F. Dunlcavy 
Reedsport OPT Wave Park, LLC 
1590 Reed Road 
Pennington, NJ 08534 
Telephone: (609) 730-0400 
FAX: (609) 730-0404 
e-maih cdunlcavy~occanpowertech.com 

Dr. George W. Taylor 
gcedsport OPT Wave Park, LLC 
1590 Reed Road 
Pennington, NJ 08534 
Telephone: (609) 730-0400 
FAX: (609) 730-0404 
e-mail: gtaylor~occanpowertech.com 

4. Preference under Section 7(a) ofthe Fexicral Power Act 

Rccdsport OPT Wave Park, LLC is an Oregon limited liability company and is not 
claiming preference under Section 7(a) of the Federal Power AcL 

5. Term of Permit 

The proposed term of the requested permit is 36 months. 

6. Existing Dams or Other Project Facilities. 

There is no existing dam or other project facility as part of the proposed project. 

2 
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E X H I B I T  I - P R O J E C T  D E S C R I P T I O N  

1. Project Configuration 

There will be no proposed structures such as dams, spillways, penstocks, powerhouses or 
tailraces for this project. 

The Reedsport OPT Wave Park will utilize Ocean Power Technologies' (OPT) 
innovative PowerBuoy ru wave energy converter to transform the kinetic energy of the ocean 
swell into clean, renewable electricity. The PowerBuoy rM is designed to generate electricity 
from the rising and falling of ocean waves. Optimum operation is achieved in 50-meter water 
depths, which are found typically at distances of  0.5 to 5 miles from the shore. An OPT power 
station consists of  an array of PowerBuoy ~ systems connected electrically in parallel to an 
underwater power cable which transports the energy to the shore. The arrays are arranged in two 
to five rows which are nominally parallel to the shore. The buoy is moored to the ocean floor 
and is capable of being removed for inshore servicing. 

The proposed site has the potential of  producing 50 MW or more of electric power. It is 
anticipated that the proposed project will consist of  200 PowerBunys rM deployed in an array of 
four columns which are parallel to the beach. Each row will consist of  approximately 54 250 kW 
PowerBuoys rM. The lateral spacing of the buoys is approximately 100 m and the row spacing is 
approximately 660 ft (200 m). Thus the overall size of  the required area for the proposed project 
is approximately 0.4 mi (2,000 fl; 600 m) by 3.1 mi (5,000 m) exclusive of any required buffer 
area. As detailed bathymetric studies have not yet been conducted, the exact location of  the 
project has not yet been determined. As such, Reedsport OPT Wave Park, LLC is requesting a 
project area of approximately one mile wide (east-west) by five miles long (north-south) in 
which to locate the proposed project. 

The power is genvrated as asynchronous aRemating current, but is converu~l to 60 Hz 
three phase synchronous power before being fed into the substation. The power control modules 
will be located within the boundaries of  the proposed project. The proposed project will comply 
with all interconnection requirements as determined by the Bonneville Power Administration 
(BPA), Central Lincoln Peoples Utility District (PUD), and PNGC Power. 

3 
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2. Reservoirs 

There are no reservoirs required for this project. 

3. Transmission Lines 

The power transmission cable will be connected to approximately the north-south center 
of  the array and will follow an easterly course about 2.6 miles to the outlet of  the existing waste 
water discharge pipe from the now closed International Paper plant. The transmission cable will 
then be run either within or along the exist'rag pipe, which has an existing easement, under the 
Oregon Dunes National Recreation Area, to the interconnect point on the International Paper 
facility. The power transmission cable will cross approximately seven privately held land tracts 
between the beach and the interconnection point. An overhead power line runs from the outfall 
pipeline pump station to the Gardmer substation 3. The line is a 13.8 kV three phase line capable 
of  handling the proposed installation of the initial units. The overhead poles currently used to 
carry this line can be re-cabled to increase capacity as needed to accommodate buoy farm 
expansion. The exact details of  the interconnection such as the number, length, and end 
connection details will be determined during the feasibility study for the proposed project. 
However, the required specifications have been obtained from BPA and reviewed. 

4. Estimate Annual Energy Production 

Reedsport OPT Wave Park, LLC anticipates that the installed capacity of  the project will 
be 50 MW. This will be generated by 200 PowerBuoy TM Wave Energy Converters manufactured 
by OPT in Pennington, New Jersey. Each PowerBuoy ~ will have a rated power of 250 kW. 
The average power output is 767 MWh per PowerBuoy T~ and the estimated total annual power 
output is 153,300 MWh. The estimated capacity factor is 35 percent. As discussed above, the 
average annual wave power (or wave energy density) is 21.2 kW/m of wave front based on the 
NOAA buoy 0037. 

3 BPA's Gardiner subs~ion currently steps down I 15 kV to 13.8 kV for local disu'ibution (EPRI 2005). 
4 
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5. Lands ofthe U.S. 

All lands within the proposed project boundary are identified under Exhibit 3. The 
aquatic portion of the project would be located on state submerged lands. The proposed project 
transmission cable would make landfall at the Oregon Dunes National Recreation Area, passing 
either within or along an existing mill outfall pipe located under the sand dunes. The Oregon 
Dunes National Recreation Area is part of  the Siuslaw National Forest, administered by the 
National Forest Service, which is part of  the U.S. Dotmrtment of  Agriculture. As specified by 18 
CFR 4.gl(b)(5), a completed land description form is included as Attachment A. 

6. Public Interest Benefits 

The project will develop a new source of renewable electricity for the public, which: 

a.  

bo 
C. 

d. 
e .  

Generates clean and renewable with no negative impact on the environment or the 
marine habitat; 
Provides much needed power generation along the Oregon coast; 
Enhances the local stability of  the transmission grid; 
Creates new habitat for fish; and 
Creates local jobs for the design, fabrication, installmion, and maintenance of the 
w a v e  p a r k .  

The proposed project would utilize the affected waters in the public interest by bringing a 
new source of renewable, non-polluting energy to the U.S. The OPT PowerBuoys will use ocean 
waves to generate energy in a dependable, and environmentally sound way. This natural source 
of energy is also sustainable as opposed to the limited sources of  other energy resources such as 
oil, gas, and coal. The potential of  wave energy is also an important source of altemmive 
renewable nonpolluting energy or "green power". EPRI recently completed an extensive set of  
reports resulting from a study on the feasibility of  wave energy projects in North America 
(http://www.epri.com/oceanenergy/waveenergy.html). EPRI identified public benefits such as 
job creation (construction, operation, and maintenance of wave power plants), promotion of 
economic development, and increased energy self-sufficiency. The federal Energy Policy Act of  
2005 encouraged the development of  renewable energy resources, including ocean energy. 
Domestic sources of  energy me also in the public's best interest as they reduce the country's 
dependence on foreign oil and other fossil fuel energy sources. 

EPRI also described wave energy projects as potentially one ofthe more environmentally 
benign sources of  energy generation. Wave energy systems of this type do not involve the 
construction of dams or reservoirs, affect water quality, block fish passage, or direct fish and 
other aquatic life through turbine generators. The OPT PowerBuoys have an added benefit of  
being visually unobtrusive when viewed from the shore, thus avoiding aesthetic issues 
encountered by other renewable energy projects such as wind. Wave energy projects also 
produce none of the environmental and atmospheric pollutants produced by fossil fuels and OPT 
PowerBuoys are expected to have minimal environmental effects. 
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E X H I B I T  2 - D E S C R I P T I O N  O F  P R O P O S E D  S T U D I E S  

1. Description of Studies 

The proposed project will utilize OPT's PowerBuoy ¢u technology that is currently being 
tested as part of  the New Jersey Board of Public Utilities' Renewable Energy and Economic 
Development Program. The New Jersey puwerBuoy rM has been operational since October 2005 
and is currently undergoing extensive testing and evaluation. This test buoy in New Jersey 
follows extensive ocean trials that began in 1997 to demonstrate the concept of  using a floating 
buoy to capture wave energy and to convert it into electricity. 

Beginning in 2006, OPT will begin the installation of a 1.25 MW wave farm off the 
northern coast of  Spain. The project is a joint venture with the Spanish utility lberdrola SA. 
OPT has also been selected for a 2 to 5 MW demonstration plant as a joint venture with Total, 
the French oil company and a 5 MW demonstration program as part of  the UK Wave Hub 
program. Both of these programs are expected to result in pilot programs which will 
demonstrate the PowerBuoy Tu technology internationally. 

The installation of the first buoy of a planned I MW wave power station has been 
completed off the Marine Corps Base Hawaii at Kaneohe Bay on the island of Oabu. This Navy 
funded project is aimed at validating Power Buoy T M  as a means to improve the security of  their 
international bases (of which there arc more than 200) by reducing their dependence on imported 
fuel oil.). The project included a rigorous environmental assessment (EA), which resulted in a 
Finding of No Significant Impact (FONSI). The Office of  Naval Research (ONR) consulted 
with National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service 
(USFWS). They concurred with the Navy's findings, which are summarized below: 

Oceanographic Conditions 
- No impacts on oceanographic conditions. 
- Entanglement. 
- Minimal risk of entanglement during installation. 
- No risk of entanglement once the submarine power cable is rock-bolted to 

the scafloor. 
Entrapment 
- Minimal potential for entrapment of  marine mammals or sea turtles. 
Marine Biological Resources 
- Avoids areas of  rich biological diversity and high percentages of coral 

coverage. 
- No impact on Habitat Areas of  Particular Concern (HAPC). 
- Not likely to adversely affect threatened and endangered species. 
- Unlikely that any impact will occur to marine mammals protected under 

the Marine Mammal Protection Act (MMPA). 
Beneficial Impact on the potential growth of benthic organisms such as 
corals on the subsea cables and anchor. 

Shoreline Conditions 
- Minimal impacts would occur on shoreline conditions. 
- No alteration to currents or wave directions. 
- No adverse effects on shoreline erosion or change in sand deposition 

patterns. 

6 
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Electromagnetic Radiation (EMR) 
- Minor and Temporary impact from EMR on marine organisms in the 

vicinity of the transformer and cables. 
Electrical Leakage 
- Mild discomfort for marine organisms and divers could occur in the 

unlikely event that damage to the cable causes an electrical fault. 
Heat Release 

No impacts to marine life from potential heat release. m 

Noise 
Localized, intermittent and short duration noise during installation. 
Acoustic output similar to that of ship traffic during continuous operation. 
Unlikely that noise from system installation or operation would have 
adverse effects on humpback whales, dolphins, and green sea turtles. 

Terrestrial Biological Resources 
- No impact on federally-listed threatened or endangered terrestrial species. 
Land and Marine Resource Use Compatibility 

- No incompatibilities on land use are anticipated. 
Cultural Resources 
- No effect on historic properties even though the land based segment of  

system is sited within the Mokapu Burial Area. 
Infrastructure. 

- No adverse impacts to existing infrastructure. 
Public Safety 
- No impacts on public safety within the 500-yd (457-m) buffer zone. 
- Potential impacts to public safety outside the 500-yd (457-m) buffer zone. 
- However, these will be mitigated by providing appropriate markings on 

the buoys, implementing a plan to respond to system failures, and 
implementing communication procedures to increase public awareness. 

Visual Resources 
- Minimal impacts on scenic views. 
- Only the Navigational aids extend 30 R (9 m) above sea level. 
- Only safety lights on the navigational aids would be visible in the distance 

at night. 

OPT PowerBuoys represent a field tested technology with permitting having successfully 
been completed for projects in both the Atlantic and Pacific Oceans. Reedsport OPT Wave Park, 
LLC anticipates that the environmental testing conducted at previously developed projects will 
be useful in assessing potential project impacts of  the proposed project in Oregon. 

Recdsport OPT Wave Park, LLC plans to research the extent of  existing information on 
the physical and biological resources of  in the project area. Within the proposed project site, 
Reedsport OPT Wave Park, LLC will use the existing information to locate the most suitable site 
for deployment of the PowerBuoys. Where existing information is insufficient, Reedsport OPT 
Wave Park, LLC may undertake additional studies to ensure the best placement of PuwerBuoys, 
best use of available wave resources, and minimize any potential environmental effects. 
Additional research may be needed in regards to detailed bathymetty and detailed wave 
information at the project site, navigation and recreation activities, fishing, crabbing, and other 
marine uses. Reedsport OPT Wave Park, LLC will be consulting with appropriate resource 
agencies and Indian tribes on appropriate studies. 

7 
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In addition to the above studies, Rcedsport OPT Wave Park, LLC will be further refining 
access to transmission line infrastructure and conducting an economic and financial feasibility 
analysis for the proposed project. 

The following is a proposed schedule assuming issuance of the preliminary permit. 

Initiate permitting and environmental studies - upon issuance of  preliminary 
permit. 
Conduct review of existing environmental information - upon issuance of 
preliminary permit. 
Conduct environmental studies, including submarine cable layout - 2006/2007. 
Conduct economic and financial feasibility analysis - 2006/2007. 
Initial unit deployment and testing - 2007/2008. 
Initiate FERC license process 2006/2007. 

2. Need for New Roads 

This project will not require the construction of any roads 

3. Dam Construction 

The project will not require the construction of any type of dam as the facility is designed 
to operate in the open ocean and capture the heaving motion of the ocean swell. 

4. Waiver 

No waiver is being sought for the evaluation and tasting of the feasibility of a wave 
energy project installation. 

5. Statement of Costs and Financing 

The estimated cost for planning and executing the studies, investigatinns, tests, surveys, 
maps, plans, and other related specifications for the proposed projects is estimated at 
approximataly $500,000. 

The total cost for the completion of the FERC licensing process will be funded by OPT. 
OPT is a publicly held company with in-place funds rexluired to support the licensing process. 
Financing for the completion of the 50 MW will be provided through a combination of ¢quity 
financing (provided by OPT and others), traditional debt financing, and through the Oregon 
Department of Energy's Small Energy Loan Program, which provided long tarm financing of  
energy projects at competitive bond ratas. 

The applicant is c ~ f l y  negotiating a Power Purchase Agreement with a consortium of 
local utilities, including PNGC Power and Central Lincoln PUD. Furthermore, the project is 
eligible for the Oregnn Business Energy Tax Credit. The project is also eligible for the 
Bonneville Power Administration's Conservation Rate Credits. Application to BPA for these 
credits will be done through the two local utilities. The purchase price for the power is subject to 
ongoing negotiations. 

8 
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E X H I B I T  3 - P R O J E C T  M A P  

1. Project Boundary Map 

A map of the proposed project boundary and cable route follows. The relative location 
and physical interrelationships of  principal project features will be developed during project 
feasibility studies. 

2. National Wild and Scenic Rivers 

The proposed project area does not include any areas designated as or being considered 
for inclusion in the National Wild and Scenic Rivers System. 

3. Wilderness Act 

The proposed project area does not include any areas designated as or recommended for 
designation as a wilderness area or wilderness study area under the Wilderness Act. 
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SECTION 4.32 INFORMATION 

1. Reedsport OPT Wave Park, LLC is the only entity that has or intends to obtain and will 
maintain any proprietary rights necessary to construct, operate or maintain the proposed 
property. 

2. Municipal Information 

No federal facilities would be used by the proposed project. The area proposed for 
evaluation and testing is located within one county: 

Douglas County 
1036 S.E. Douglas Street 
Roseburg, Oregon 97470 

3. Cities or towns where project will be located: 

Gardiner 
(no municipal government) 

R~dsport 
Reedsport City Hall 
451 Winchester Ave. 
Reedsport, OR 97467 

No dam is proposed in association with this tidal energy project; there are no cities and 
towns with a population of 5,000 or more that lie within 15 miles of  the proposed evaluation and 
study area. As of the 2000 census, Oardiner had 283 people and neighboring geedsport, located 
on across the Umpqua River from Gardiner, had a population of 4,387. 

4. The proposed project transmission cable would come make landfall at the Oregon Dunes 
National Recreation Area, passing either within or along an existing mill ouffall pipe located 
under the sand dunes. The Oregon Dunes National Recreation Area is part of the Siuslaw 
National Forest, administered by the National Forest Service, which is part of  the U.S. 
Department of  Agriculture. Otherwise, no federal facilities would be used by or otherwise 
associated with the proposed project and no special purpose political subdivisions exist within 
the proposed boundary for the evaluation and testing of tidal energy potential within the 
proposed project area. 

No other known political subdivisions exist within the proposed project evaluation and 
test area; however, Reedspon OPT Wave Park, LLC will consult with all agencies and 
organizations with regulatory an~ority over the waters and t~sources of the proposed project 
area during the evaluation ofproject feasibility. 

11 
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. Indian tribes that may be affected by the project: 

Confederated Tribes of  the Warm Springs Reservation 
(Warm Springs, Wasco & Paiute) 
1233 Veteran Street 
P.O. Box C 
Warm Springs, OR 9776 I 
(503) 553-1161 
Fax: 553-1924 

Confederated Tribes of  Coos, Lower Umpqua & S iuslaw Indians 
455 S. 4th Street 
Coos Bay, OR 97420- 1570 
(503) 267-5454 
Fax: 269-1647 

Confederated Tribe of the Grand Ronde 
Post Office Box 38 
9615 Grand Ronde Road 
Grand Ronde, OR 97347- 0038 
(503) 879-5211 or 800-422-0232 
Fax: 879-2117 

Cow Creek Band of Umpqua Indians 
2400 Stewart Parkway, Suite 300 
Rosburg, OR 97470-2027 
(503) 672-9405 
Fax: 673-0432 

Klamath General Council 
(Klamath, Modoc & Yahooskin) 
P.O. Box 436 
Chiloquin, OR 97624- 
(503) 783-2219 
Fax: 783-2029 

Confederated Tribes of  the Umatilla Indian Reservation 
(Cayuse, Umatilla and Walla Walla) 
P.O. Box 638 
Pendleton, OR 97801-0638 
(503) 276-3165 
Fax: 276-3095 

Confederated Tribes of  the S iletz Indians of Oregon 
P.O. Box 549 
201 SE Swan Ave. 
Silmz, OR 973gO- 0549 
(503) 444-2532 
Fax: 444-2307 

12 
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Clatsop-Nehalem Confederated Tribes 
783 I st Ave, 
P.O. Box 190 
Seaside, Oregon 97138 
Tribal Office (503) 738-6738 

Coquille Indian Tribe 
3201 Tremont 
North Bend, OR 97459 
(503) 756-0663 
Fax: 756-0675 

Bums Paiute Tribe 
Burns Paiute Tribe 
100 Pasigo St 
Bums, OR 97720 
(503) 573-2088 
Fax: 573.2323 

13 
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V E R I F I C A T I O N  S T A T E M E N T  

This application for a preliminary permit for the Reedsport OPT Wave Park, LLC is 
executed in the state of New Jersey, County of Mercer. 

~/:  Charles F. Dunleavy, Reedsport OPT Wave Park, LLC, 1590 Reed Road, Pennington, NJ 
08534, being duly sworn, deposes and says that the contents of this Preliminary Permit 
Application are true to the best of his knowledge or belief. The undersigned Applicant has 
signed the application on this 14 ~ day of July, 2006. 

Subscribed and sworn before me, a Nota~ PuBlic of the State of New Jersey this 14 ~ day 
of'July 2006 My commission expires on ,,zT'/.~, . ,/°~)/ 

J:WrGjecls~OPT~2 ] 1.0(X)] .0 ] ( X ~ 1 4 ~ e d s @ 0 ¢ [  PennitAlA~060714.dec 
MM/ell 
j,,ly 14, 2OO6 
211 0001 010ORS.0 
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Ol~k* of Eacrgy Projects 

FEDERAL ENERGY REGULATORY COMMISSION 
Wuhlngtea, U. C. 20426 

Project No. 12713-000-Oregon 
Recdsport OPT Wave Park Project 
Reedsport OPT Wave Park, LLC 
July 26, 2006 

Mr. Charles F. Dunleavy 
Reedsport OPT Wave Park, LLC 
1590 Reed Road 
Pennington, NJ 08534 

Subject: Acceptance Letter for Preliminary Permit Application 

Dear Mr. Dunleavy: 

Your preliminary permit application for the Reedsport OPT Wave Park Project 
No.12713 has been accepted by the Commission for filing as of July 14, 2006. Federal, 
state, and local agencies will be informed in the Commission's public notice that a copy of 
the complete application may be obtained from you. 

Within 5 days after you receive this letter, send one copy of the application to the 
following: the Commission's Portland Regional Office; the Deparmlent of the Interior, 
Office of Environmental Affairs; the U.S. Army Corps of  Engineers, Northwestern 
Division, and the Oregon State Office of the Director, Bureau of Land Management. 

If you have any questions, please contact me at (202) 502-6062. 

Sincerely, 

Division of Hydropower 
Administration and Compliance 

cc: Public Files 
Enclosure: List of addresses 
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LIST OF ADDRESSES 

Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, D.C. 20426. 

Federal Energy Regulatory Commission 
Portland Regional Office 
101 S.W. Main Street #905 
Portland, OR 97204 

Department of the Interior 
Office of Environmental Affairs 
Room 2340 MIB 
1849 C Street, NW 
Washington, DC 20240 

Michael Egge 
U.S. Army Corps of Engineers 
Northwestern Division 
North Pacific Region 
220  N W  8 th Avenue  
Portland, OR 97209 

State Director 
Oregon State Office 
Bureau of Land Management 
Land and Mineral Adjudication Section (OR-943.3) 
Attn: FERC Withdrawal Recordafion 
P.O. Box 2965 
Portland, OR 97208-2965 

Director 
Bureau of Land Management 
Branch of Lands 
Atln: FERC Withdrawal Recordation 
7450 Boston BlvcL 
Springfield, VA 22153 
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

NOTICE OF APPLICATION ACCEPTED FOR FILING
AND SOLICITING MOTIONS TO INTERVENE, PROTESTS, AND COMMENTS

(July 28, 2006)

Take notice that the following hydroelectric application has been filed with the 
Commission and is available for public inspection:

a. Type of Application:  Preliminary Permit

b. Project No.: 12713-000 

c. Date filed:  July 14, 2006

d. Applicant: Reedsport OPT Wave Park, LLC

e. Name of Project: Reedsport OPT Wave Park Project

f. Location:  The project would be located in the Pacific Ocean about 3 miles off 
shore in Douglas County, Oregon.

g. Filed Pursuant to:  Federal Power Act, 16 U.S.C. §§791(a) - 825(r)

h. Applicant Contacts: Charles F. Dunleavy, Reedsport OPT Wave Park, LLC, 1590 
Reed Road, Pennington, NJ  08534, phone: (609)-730-0400.

i. FERC Contact: Robert Bell, (202) 502-6062.

j. Deadline for filing comments, protests, and motions to intervene: 60 days from the 
issuance date of this notice.

The Commission's Rules of Practice and Procedure require all intervenors filing 
documents with the Commission to serve a copy of that document on each person in the 
official service list for the project.  Further, if an intervenor files comments or documents 
with the Commission relating to the merits of an issue that may affect the responsibilities 
of a particular resource agency, they must also serve a copy of the document on that 
resource agency.

k. Description of Project:  The proposed project would consist of: (1) 200 Power
Buoys having a total installed capacity of 50 megawatts, (2) a proposed 13.8 kilovolt 
transmission line; and (3) appurtenant facilities. The project is estimated to have an 
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annual generation of 153.3 gigawatt-hours per-unit per-year, which would be sold to a 
local utility.

l. Locations of Applications:  A copy of the application is available for inspection 
and reproduction at the Commission in the Public Reference Room, located at 888 First 
Street NE, Room 2A, Washington D.C. 20426, or by calling (202) 502-8371.  This filing 
may also be viewed on the Commission's website at http://www.ferc.gov using the 
"eLibrary" link.  Enter the docket number excluding the last three digits in the docket 
number field to access the document.  For assistance, call toll-free 1-866-208-3676 or
e-mail FERCOnlineSupport@ferc.gov.  For TTY, call (202) 502-8659.  A copy is also 
available for inspection and reproduction at the address in item h above.

m. Individuals desiring to be included on the Commission’s mailing list should so 
indicate by writing to the Secretary of the Commission.

n. Competing Preliminary Permit -- Anyone desiring to file a competing application 
for preliminary permit for a proposed project must submit the competing application 
itself, or a notice of intent to file such an application, to the Commission on or before the 
specified comment date for the particular application (see 18 CFR 4.36).  Submission of a 
timely notice of intent allows an interested person to file the competing preliminary 
permit application no later than 30 days after the specified comment date for the 
particular application.   A competing preliminary permit application must conform with 
18 CFR 4.30(b) and 4.36.

o. Competing Development Application -- Any qualified development applicant 
desiring to file a competing development application must submit to the Commission, on 
or before a specified comment date for the particular application, either a competing 
development application or a notice of intent to file such an application.  Submission of a 
timely notice of intent to file a development application allows an interested person to file 
the competing application no later than 120 days after the specified comment date for the 
particular application.  A competing license application must conform with 18 CFR § 
4.30(b) and 4.36.

p. Notice of Intent -- A notice of intent must specify the exact name, business 
address, and telephone number of the prospective applicant, and must include an 
unequivocal statement of intent to submit, if such an application may be filed, either a 

preliminary permit application or a development application (specify which type of 
application).  A notice of intent must be served on the applicant(s) named in this public 
notice.
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q. Proposed Scope of Studies under Permit -- A preliminary permit, if issued, does 
not authorize construction.  The term of the proposed preliminary permit would be 36 
months.  The work proposed under the preliminary permit would include economic 
analysis, preparation of preliminary engineering plans, and a study of environmental 
impacts.  Based on the results of these studies, the Applicant would decide whether to 
proceed with the preparation of a development application to construct and operate the 
project.

r. Comments, Protests, or Motions to Intervene -- Anyone may submit comments, a 
protest, or a motion to intervene in accordance with the requirements of Rules of Practice 
and Procedure, 18 CFR 385.210, .211, .214.  In determining the appropriate action to 
take, the Commission will consider all protests or other comments filed, but only those 
who file a motion to intervene in accordance with the Commission's Rules may become a 
party to the proceeding.  Any comments, protests, or motions to intervene must be 
received on or before the specified comment date for the particular application.

Comments, protests and interventions may be filed electronically via the Internet in 
lieu of paper; See 18 C.F.R. 385.2001 (a)(1)(iii) and the instructions on the Commission's 
web site under "e-filing" link.  The Commission strongly encourages electronic filing.

s. Filing and Service of Responsive Documents -- Any filings must bear in all capital 
letters the title "COMMENTS", "RECOMMENDATIONS FOR TERMS AND 
CONDITIONS", "PROTEST","COMPETING APPLICATION" OR "MOTION TO 
INTERVENE", as applicable, and the Project Number of the particular application to 
which the filing refers.  Any of the above-named documents must be filed by providing 
the original and the number of copies provided by the Commission's regulations to:  The 
Secretary, Federal Energy Regulatory Commission, 888 First Street, N.E., Washington, 
D.C. 20426.  A copy of any motion to intervene must also be served upon each 
representative of the Applicant specified in the particular application.

t. Agency Comments -- Federal, state, and local agencies are invited to file 
comments on the described application.  A copy of the application may be obtained by 
agencies directly from the Applicant.  If an agency does not file comments within the time 
specified for filing comments, it will be presumed to have no comments.  One copy of an 
agency's comments must also be sent to the Applicant's representatives.

Magalie R. Salas
Secretary
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ORIGINAL 

Honorable Magali¢ Salas 
Secra,~/ 
F~kral ~ Rogulatory Commission 
888 Fimt Stn~, NE, Room l-A 
Washington. D.C. 20426 

Dear Ms. Sa]as: 

i . . . . . .  L ,  

• . • " " " I ; ' . . "  ',2- OF T,,,. 
: ...r,c IAt(, 

Oregon Padis & Recreation Department 
Coastal Land Use Coordinator 

401 S.W. 9 =~ Street 
Newport, OR 97365 

Phone (541) 265-9871 
Fax (541) 265-9157 

Z~AUG22 A ~13 @ 
;~,~GUL.:.~ DRY C~,"tr~i.<~tC~.; 

This latter is in regard to the Prcliminm'y Permit Application submitted to the Federal Energy Regulatory 
~ o n  for the Recdslx~ OPT Waw Park. The proposed projeO would b¢ located in the Pacific Ocon in 
Douglas County, ( ~  west of th¢ town of Rcedspo~ Please find ¢aclosed a letter wc have s¢~ to Mr. 
C'hadcs Dunleavy for your retuxds. 

Sinou~ly, 

TonyStein 

Oregon Parks a n d R ~ a f i o n ~ t  
Tony Stcin, Coast~Laz~UseCoordinator 
401SW9=Sm~t 
Ncw'po~OR97365 

541 265-9871 (phone) 
541 265-9157 (fax) 

Land m ac~t,~2006 
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Oregon Parks & Recreation Department 
Coastal l.and Use C~x~rdinator 

401 S.W. 9 'h Street 
Ncv.port, OR 97365 

Phone ( 541 ) 265 -9,q71 
Fax 1541 ) 265-9157 

22 Aq:13  
Charles F. Dunleavy 
Ocean Power Technologies, Inc 
1590 Reed Road 
Pennington, NJ 08534 

Dear Mr. Dunleavy; 
f~£f2Ut gi 0RY C01 d-tlSSl01, 

@ 
i M l l T O ~ . I '  

I recently had the opportunity to review a copy of your Preliminary Permit Application submitted to the 
Federal Energy Regulatory Commission for the Reedsport OPT Wave Park. The proposed project would 
be located in the Pacific Ocean in Douglas County, Oregon. west of the town of Reedsport. 

The application states that the power transmission cable from the OPT Power Buoy converter will follow 
an easterly course to the outlet of the existing waste water discharge pipe from the now closed 
lntematiooal Paper plant. 

I wanted to bring to your attention Oregon State Parks and Recreation Dopartment's (OPRD) jurisdiction 
and adminislrative rules that govern the Ocean Shore State Recreation Area. The "State Recreation Area" 
is deaeribed as the area of land or water, or a combination of, that is under the jurisdiction of OPRD that 
is used by the public for recreational purposes. The "Ocean Shore" means the land lying between the 
extreme low tide oftbe Pacific Ocean and the statutory vegetation line (ORS 390.770) or the line of 
established upland shore vegetation, whichever is farther inland. 

Under ORS 390.640, any person desiring an ocean shore alteration, or place any pipeline, cable line, or 
other conduit over, across or under the state recreation area or submerged lands adjoining the ocean shore, 
must submit an Ocean Shore Alteration Permit application to our Department. 

As you move forward with the Reedsport OPT Wave Park feasibility evaluation, please be aware of 
OPRD's regulations and how your project may alter the ocean shore. OPRD staffwill be available to 
provide further information on our jurisdictional boundaries and help explain the Ocean Shore Alteration 
Permit process for your project. Please contact Calum Stevenson, Coastal Land Use Coordinator, at (541) 
888-9324 for further information. Thank you for your attention to this matter and we will look forward to 
working with you in the future. 

Sincerely, 

Tony Stein 
for Calum Stevenson 

ee Andy LaTomme 
Dave Wright 
Jan Houck 
Craig Kohanek, OWRD 

Land use action cocnmcm~2006 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

Office of Environmental Policy and Compliance 
500 NE Multnomah Street, Suite 356 

Portland, Oregon 97232-2036 
 
 

9043.1 
IN REPLY REFER TO: 
ER06/0773 
 
Electronically Filed 

September 27, 2006 
 
Honorable Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, D.C.  20426 
 
Subject: COMMENTS AND RECOMMENDATIONS FOR TERMS AND 

CONDITIONS - Notice of Application for Preliminary Permit for the Reedsport 
OPT Wave Park Project, FERC Project No. 12713-000, Pacific Ocean, Douglas 
County, Oregon 

 
Dear Ms. Salas: 
 
The Department of the Interior (Department) has reviewed the subject document.  The following 
comments reflect our concerns about the environmental impacts related to the issuance and 
exercise of the requested preliminary permit, and for potential project-related impacts should a 
license for project construction and operation eventually be pursued.  If the requested 
preliminary permit is issued, we recommend that the applicant devote special attention to the 
following areas of concern. 
 
GENERAL COMMENTS 
 
The proposed project has the potential to adversely impact trust resources and areas of special 
interest to the Department.  The applicant should be made aware that the Department’s overall 
goal is to restore and protect Federal trust resources supported by the marine ecosystem.  
Without the development and implementation of appropriate planning and avoidance measures, 
we believe this project could threaten the basic resource values of the marine environment.  
Thus, the Department will be considering whether the project can be successfully planned as an 
integral component of a self-sustaining ecosystem.  Based on this ecosystem approach, the 
Department, through the U.S. Fish and Wildlife Service (Service), will be seeking information 
about the chemical, physical, and biological relationships, processes, and linkages necessary to 
enhance and maintain a healthy, biologically diverse ecosystem in concert with the proposed 
construction, operation, and maintenance of this project. 
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If a preliminary permit is issued for this project, we recommend the applicant consult with the 
Service, the National Oceanic and Atmospheric Administration’s National Marine Fisheries 
Service (NOAA Fisheries), the Oregon Department of Fish and Wildlife (ODFW), the Oregon 
Department of Environmental Quality, and any Indian Tribe or Nation whose treaty rights may 
be affected by the project.  These agencies can provide guidance in developing the project in a 
manner that seeks to preserve, protect, and enhance fish and wildlife resources and other 
environmental values in the project area.  It is especially important for the applicant to initiate 
consultation early so that studies may begin in a timely fashion and delays may be avoided.  This 
correspondence does not constitute consultation pursuant to the Federal Energy Regulatory 
Commission's (Commission) regulations. 
 
Fish and Wildlife Resources 
 
The issuance and exercise of the requested preliminary permit has the potential to adversely 
impact fish and wildlife resources and habitats of special interest to the Department.  Fish and 
wildlife resources that may be affected include, but are not limited to, seabirds including, 
marbled murrelet (Brachyramphus marmoratus), brown pelican (Pelecanus occidentalis), short-
tailed albatross (Phoebastria (=Diomedea) albatrus), and western snowy plover (coastal 
population) (Charadrius alexandrinus nivosus) along the shoreline; raptors including northern 
bald eagle (Haliaeetus leucocephalus); fish including coastal cutthroat trout (Onocorhynchus 
clarki clarki), green sturgeon (Acipenser medirostris) and lamprey (Lampetra spp.), forage fish, 
bottom fish, several salmon species; and marine mammals including Steller (=northern) sea lion 
(Eumetopias jubatus). 
 
The gray whale (Eschrichtius robustus) is a coastal whale that may also frequent the proposed 
project area.  Gray whale pods and individuals may be seen off the Oregon coast at any time.  
The gray whale feeds in shallow water near shore during summer and fall, migrates south for 
breeding and calving during the winter, and migrates north in the spring.  Southbound pods pass 
the Oregon coast from December through early February.  Northbound pods pass by in late 
February through early June. 
 
 
Recommendations for Terms and Conditions for the Preliminary Permit 
 

1.  The Department recommends that the permittee be directed to consult with the 
Service’s Oregon Fish and Wildlife Office throughout the term of the preliminary permit.  
While the Department generally supports the proposed study concepts listed in the 
application, further consultation is needed to determine the details of these studies and 
any additional appropriate studies.  In addition to the studies listed, the permittee should 
be directed to evaluate potential impacts related to ground disturbance that might occur in 
connecting this wave energy project to the grid, including any related construction 
staging, and recreational and commercial use in the project area. 

 
2.  The Department recommends that the Commission consult with the Service following 
the requirements of 50 CFR 402 which implements the ESA, if the Commission 
determines, based on a Biological Assessment or evaluation, that threatened and 
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endangered species and/or critical habitat may be affected by activities authorized by the 
requested preliminary permit. 

 
3.  The Department recommends that the Commission issue the preliminary permit to 
authorize the requested studies only, and not to include the installation of any Power 
Buoy devices until the studies being conducted at other sites can be evaluated.  If the 
permittee elects not to proceed with a license application for the project, then the 
permittee should be required to remove any and all related infrastructure from the 
waterway, restore the project area, and repair any and all environmental damage caused 
by their activities. 

 
 
 
While the Department is supportive of the development of environmentally-sound, alternative 
energy technologies, we are concerned by the potential direct and cumulative effects of these 
alternative energy projects on the marine environment.  Therefore, the applicant should 
understand that the Department is interested in seeing the aforementioned environmental issues 
addressed during the term of the preliminary permit to prevent unnecessary delays and to assist 
in the creation of an environmentally acceptable project.  After issuance of the preliminary 
permit, the applicant should contact Kemper McMaster, Manager, the Service’s Oregon Fish and 
Wildlife Office, 2600 S.E. 98th Avenue, Suite 100, Portland, OR 97266, Telephone: (503) 231-
6179. 
 
The Department appreciates the opportunity to review this application for preliminary permit.  
We have no objection to issuance of the requested permit provided the applicant is directed to 
consult with the Department as noted above.  If you have any questions, please contact me at 
(503) 231-6157.  
 
      Sincerely 
 

       
 
      Preston A. Sleeger 
      Regional Environmental Officer 
cc: 
OEPC, Washington, DC (Rai) 
FWS, Washington, DC (Stavrakas) 
FWS, Portland, OR (Mead) 
FWS, Portland, OR (McMaster) 
Service List 
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118 FERC ¶ 61,118
UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

Before Commissioners:  Joseph T. Kelliher, Chairman;
                                        Suedeen G. Kelly, Marc Spitzer,
                                        Philip D. Moeller, and Jon Wellinghoff.

Reedsport OPT Wave Park, LLC Project No. 12713-000

ORDER ISSUING PRELIMINARY PERMIT

(Issued February 16, 2007)

1. This order grants the request of Reedsport OPT Wave Park, LLC (Reedsport) for a
preliminary permit to study the proposed 50-megawatt (MW) Reedsport OPT Wave Park 
Project No. 12713, to be located in the Pacific Ocean about three miles offshore of 
Douglas County, Oregon.

Background

2. On July 14, 2006, Reedsport filed an application, pursuant to section 4(f) of the 
Federal Power Act (FPA),1 to study the Reedsport OPT Wave Park Project.  According to 
Reedsport, the proposed project would consist of 200 power buoys having a total 
installed capacity of 50 MW, a proposed 2.6-mile-long transmission line, and appurtenant 
facilities. The project is estimated to have an annual generation of 153.3 gigawatt hours, 
which would be sold to a local utility.

3. The Commission issued public notice of the application.  Timely motions to 
intervene were filed by Umpqua Watersheds, Inc., the State of Oregon, and Portland 
General Electric Company.2

4. On October 17, 2006, National Marine Fisheries Service of the Department of 
Commerce’s National Oceanic and Atmospheric Administration (NMFS) filed a notice of 

1 16 U.S.C. § 797(f) (2000).

2 Because these motions were timely and unopposed, they were granted 15 days 
after they were filed.  See 18 C.F.R. § 385.214(c) (2006).
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late intervention.  While our regulations provide that the Department of Commerce, 
among other federal, state, and tribal entities, can become party to a proceeding upon 
filing a notice of intervention, the regulations also provide that if the entity does not file 
the notice within the intervention period established in the proceeding, the entity then 
must follow the otherwise-applicable procedures for motions to intervene.3  We therefore 
treat the “notice” as a motion for late intervention.  This means that the NMFS must show 
good cause why the time limitation for interventions should be waived.4  Here, NMFS 
asserts that it became aware of the proceeding after the intervention deadline because it 
didn’t receive personal notice of the proceeding and it is too understaffed to “catch” 
every public notice issued by the Commission.  It states that, given the early stage of the 
proceeding, granting late intervention will not prejudice any party or disrupt the 
proceeding.  NMFS avers that, given its statutory role in protecting marine mammals and 
anadromous fish, no other party can represent its interests and, further, that since that it 
will have to be consulted in the course of project development, its participation in the 
early stages of this proceeding is crucial.

5. While we sympathize with NMFS’ staffing difficulties (an issue facing many 
entities involved in administrative proceedings), we cannot accept that as an excuse for 
missing deadlines, nor do the FPA or our regulations require that NMFS be served 
notices of applications for preliminary permits.  Thus, NMFS is responsible for reviewing 
our public notices and intervening timely, like any other entity.  However, we agree that 
NMFS’ late intervention will not prejudice any party or disrupt the proceeding, and that 
NMFS, as an agency with jurisdiction over resources that could be affected by the 
proposed project, has a unique interest in the proceeding.  We will therefore grant NMFS’ 
motion.                  

6. In addition to the motions to intervene, comments were filed by the U.S. 
Department of the Interior (Interior), City of Reedsport, the Lower Umpqua Hospital 
District, Kathryn van der Horst, Donald C. and Jeanne M. Tucker, and the Oregon Parks 
and Recreation Department.  None of the commenters opposes issuance of the permit.

Discussion

7. Section 4(f) of the FPA authorizes the Commission to issue preliminary permits 
for the purpose of enabling prospective applicants for a hydropower license to secure the 

3 See 18 C.F.R. § 385.214(a)(2) (2006).

4 See 18 C.F.R. § 385.214(b)(3) (2006).
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data and perform the acts required by FPA section 9,5 which in turn sets forth the 
material that must accompany an application for license.  The purpose of a preliminary 
permit is to preserve the right of the permit holder to have the first priority in applying for 
a license for the project that is being studied.6  Because a permit is issued only to allow 
the permit holder to investigate the feasibility of a project while the permittee conducts 
investigations and secures necessary data to determine the feasibility of the proposed 
project and to prepare a license application, it grants no land-disturbing or other property 
rights.7

8. The City of Reedsport supports the proposed project, as does the lower Umpqua 
Hospital District, which sees the project as providing local economic and national energy 
supply benefits.  The Tuckers also support the project, on the assumption that its impacts 
on marine life will be studied.  Umpqua Watersheds states that it encourages the use of 
alternative sources of energy.  Ms. Van der Horst requests that safety systems be put in 
place to ameliorate any negative impacts should one of the project buoys break loose.  
The Oregon Parks and Recreation Department asks the Commission to be mindful that 
the project’s proposed transmission line may traverse ocean shore areas subject to the 
Department’s jurisdiction.  Interior, while not raising any specific issues about the 
project, notes generally that, while it is supportive of the development of environmentally 
sound alternative energy technologies, the project has the potential to adversely impact 
resources of interest to Interior.  Interior asks that the permittee be required to consult 
with the U.S. Fish and Wildlife Service (FWS) and other relevant agencies throughout 
the term of the permit, that the Commission consult with FWS under the Endangered 
Species Act (ESA), and that the Commission issue the permit for study only, and not to 
allow the installation of any buoys.

5 16 U.S.C. § 802 (2000).

6 See, e.g., Mt. Hope Waterpower Project LLP, 116 FERC ¶ 61,232 at P 4 (2006) 
(“The purpose of a preliminary permit is to encourage hydroelectric development by 
affording its holder priority of application (i.e., guaranteed first-to-file status) with 
respect to the filing of development applications for the affected site.”)

7 Thus, a permit holder can only enter lands it does not own with the permission of 
the landholder, and is required to obtain whatever environmental permits federal, state, 
and local authorities may require before conducting any studies.  See, e.g., Three Mile 
Falls Hydro, LLC, 102 FERC ¶ 61,301 at P 6 (2003); see also Town of Summersville, 
W.Va. v. FERC, 780 F.2d 1034 (D.C. Cir. 1986) (discussing nature of preliminary 
permits).
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9. As noted above, a preliminary permit does not authorize a permittee to undertake 
any construction or to enter onto lands owned by others.  Therefore, Interior’s concern 
that the Commission might allow the placement of buoys under the preliminary permit is 
misplaced.  As discussed below, the Commission expects the permittee to engage in 
prefiling consultation, including consultation with FWS during the permit term.  While 
the Commission expects the permittee to investigate whether endangered species might 
be affected by the proposed project and to discuss such matters in its prefiling 
consultation, it would be premature for the Commission to begin ESA consultation with 
FWS prior to a development application being filed.8  Before that time, there would be no 
proposed federal action regarding which to consult.

10. Contemporaneous with the issuance of this order, the Commission is issuing a 
notice of inquiry seeking comments on how it should treat applications for preliminary 
permits to study hydropower projects involving proposals to utilize wave, current, and 
instream new technology methods to develop hydropower.9  In the notice of inquiry, the 
Commission poses three possible alternatives and states that, pending the outcome of the 
notice of inquiry proceeding, it is adopting in the interim a “strict scrutiny”approach.   
Under that approach, the Commission will process new technology preliminary permit 
applications with a view toward limiting the boundaries of the permits, to prevent site-
banking and to promote competition.  Further, to ensure that permit holders are actively 
pursuing project exploration, the Commission will carefully scrutinize the reports that 
permit holders are required to file on a semi-annual basis,10 and would, where sufficient 
progress was not shown, consider canceling the permit.  Stricter scrutiny could entail 
requirements such as reports on public outreach and agency consultation, development of 
study plans, and deadlines for filing a notice of intent to file a license application and a 
preliminary application document.                     

11. This is the first instance in which the Commission is applying its interim policy.  
During the course of the permit, the Commission expects that the permittee will carry out 
prefiling consultation and study development leading to the possible development of a 

8 The Commission also expects the permittee to consider safety issues, such as 
those raised by Ms. Van der Horst, as it develops a license application.

9 See Preliminary Permits for Wave, Current, and Instream New Technology 
Hydropower Projects, Notice of Inquiry and Interim Statement of Policy, 118 FERC 
¶ 61,112 (2007).

10 As a standard condition in all preliminary permits, the Commission requires the 
permit holder to file progress reports every six months.
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license application.  The prefiling process begins with preparation of a Notice of Intent 
(NOI) and Pre-Application Document (PAD) pursuant to sections 5.5 and 5.6 of the 
Commission’s Regulations.11 The permittee must use the Integrated Licensing Process 
unless the Commission grants a request to use an alternative process (Alternative or 
Traditional Licensing Process).  Such a request must accompany the NOI and PAD and 
set forth specific information justifying the request.12  Should the permittee file a 
development application, notice of the application will be published, and interested 
persons and agencies will have an opportunity to intervene and to present their views 
concerning the project and the effects of its construction and operation.

12. Under our interim policy, we are conditioning this permit to closely monitor the 
progress of the permittee’s activities.  In addition to the six-month progress reports we 
have hitherto required of permittees, we are also requiring the permittee to file, within 
45 days of the effective date of this permit, a schedule of activities to be carried out under 
the permit and target dates for completion of these activities.  At a minimum, this will 
include filing of the NOI and PAD within one year of permit issuance, along with any 
request to use the traditional or alternative licensing process.  The PAD must include the 
time frame for consulting with federal, state, and local agencies, tribes, non-governmental 
organizations, and any other interested entities; and a preliminary list of issues identified 
and necessary studies related to these issues.  If the periodic progress reports required by 
Article 4 of this permit do not show significant progress, or if the permittee fails to 
comply with any other conditions, the permit may be cancelled.

13. A preliminary permit is not transferable.  The named permittee is the only entity 
entitled to the priority of application for license afforded by this preliminary permit.  In 
order to invoke permit-based priority in any subsequent licensing competition, the named 
permittee must file an application for license as the sole applicant, thereby evidencing its 
intent to be the sole licensee and to hold all proprietary rights necessary to construct, 
operate, and maintain the proposed project.  Should any other parties intend to hold 
during the term of any license issued any of these proprietary rights necessary for project 
purposes, they must be included as joint applicants in any application for license filed.  In 
such an instance, where parties other than the permittee are added as joint applicants for 
license, the joint application will not be eligible for any permit-based priority.13

11 18 C.F.R. §§ 5.5 and 5.6 (2006).

12 See 18 C.F.R. § 5.3 (2006).

13 See City of Fayetteville, 16 FERC ¶ 61,209 (1981).
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The Commission orders:

(A)  The late motion to intervene, filed on October 17, 2006, by the National 
Marine Fisheries Service of the Department of Commerce’s National Oceanic and 
Atmospheric Administration, is granted.   

(B)  A preliminary permit is issued to Reedsport OPT Wave Park, LLC for a 
period effective the first day of the month in which this permit is issued, and ending 
either 36 months from the effective date or on the date that a development application 
submitted by the permittee has been accepted for filing, whichever occurs first.

(C)  This preliminary permit is subject to the terms and conditions of Part I of the 
Federal Power Act and related regulations.  The permit is also subject to Articles 1 
through 4, set forth in the attached standard form P-1.

(D)  The permittee, in addition to the six-month progress reports required under 
Article 4, shall file the following:

Within 45 days of the effective date of the permit, a schedule of 
activities proposed by the permittee during the three-year permit term, 
leading to the filing of a development application.  At a minimum, this shall 
include filing, within one year of the effective date of this permit, a notice 
of intent to file a license application (NOI) and preliminary application 
document (PAD), accompanied by, if desired, a request to use the 
Traditional Licensing Process or Alternative Licensing Process.  The PAD 
shall include a time frame for consulting with federal, state, and local 
agencies, tribes, non-governmental organizations, and any other interested 
entities; and for developing and filing a preliminary list of issues identified 
and studies related to these issues needed to develop a license application.  

By the Commission.

( S E A L )

Magalie R. Salas,
                            Secretary.
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Form P-1 (Revised March 2000)

FEDERAL ENERGY REGULATORY COMMISSION

TERMS AND CONDITIONS OF
PRELIMINARY PERMIT

Article 1.  The purpose of the permit is to maintain priority of application for a 
license during the term of the permit while the permittee conducts investigations and 
secures data necessary to determine the feasibility of the proposed project and, if said 
project is found to be feasible, prepares an acceptable application for license.  In the 
course of whatever field studies the Permittee undertakes, the Permittee shall at all time 
exercise appropriate measures to prevent irreparable damage to the environment of the 
proposed project.  All test sites shall be restored as closely as possible to their original 
condition and to the satisfaction of the Commission's authorized representative or, where 
federal lands are affected, to the satisfaction of the agency administering such lands.

Article 2.  The permit is not transferable and may, after notice and opportunity for 
hearing, be canceled by order of the Commission upon failure of the Permittee to 
prosecute diligently the activities for which a permit is issued, or for any other good 
cause shown.

Article 3.  The priority granted under the permit shall be lost if the permit is 
canceled pursuant to Article 2 of this permit, or if the Permittee fails, on or before the 
expiration date of the permit, to file with the Commission an application for license for 
the proposed project in conformity with the Commission's rules and regulations then in 
effect.

Article 4.  At the close of each six-month period from the effective date of this 
permit, the permittee shall file four copies of a progress report with the Secretary, Federal 
Energy Regulatory Commission, 888 First Street, N.E., Washington, D.C.  20426; and 
shall serve a copy on the interveners in this proceeding.  The report shall describe, for 
that report period, the nature and timing of what the permittee has done under the pre-
filing requirements of 18 CFR  §§ 4.38 and 5 and other applicable regulations; and, 
where studies require access to and use of land not owned by the permittee, the status of 
the permittee's efforts to obtain permission therefor.
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Reedsport OPT WavePark 

Verbal Correspondence Log 
 
Date: May 7, 2007 

Contact Person: Susan White 

Organization: Oregon State Historic Preservation Office 

Phone Number: (503) 986-0675 

 
Brief Details of Discussion: 
Therese Hampton of Oregon Solutions left a message with Susan White in order to discuss the 
Reedsport OPT WavePark with the State Historic Preservation Office (SHPO).  Therese asked 
Susan to call me. 
 
I gave a general overview of the project.  Susan stated that the SHPO looks at 1) above-ground 
and 2) below-ground historical properties, and that for this project, the terrestrial component of 
the transmission line, including pole placement and transmission line route, will need to be 
evaluated through formal consultation with the SHPO as part of Section 106 of the National 
Historic Preservation Act.  Basically, formal consultation involves an applicant presenting the 
Area of Potential Effect (APE) and asking the SHPO whether they agree. 
 
However, she advised that prior to this step, OPT should provide the SHPO with potential 
alternate routes for the transmission line, indicating OPT’s ranking of each alternative (which 
route is most preferred).  The SHPO would then evaluate the routes, and in coordination with 
the Tribes and OPT, the APE could hopefully be agreed to, and the SHPO could advise OPT 
as to the route/s that would least affect historical resources.  She said this would represent 
informal consultation.  I mentioned that Arrow Coyote of the Confederated Tribes of the Coos, 
Lower Umpqua, and Siuslaw Indians suggested this approach as well. 
 
Susan also suggested that OPT call Karen Quigley, the tribal liason (503 986-1067), who is the 
head of the Commission of Indian Services.  Karen tells developers, as well as the SHPO, 
which tribes should be consulted for a given project; some tribes may be located far from a 
project area. 
 
I told Susan that we were developing a Preliminary Application Document as part of the FERC 
licensing process and, as recommended by Arrow Coyote, I asked her if she could direct me to 
any good background information on cultural and historical resources for the project area.  She 
stated that Dr. Ken Ames of Portland State University wrote Peoples of the Northwest Coast - 
a good general reference.  She said that, if OPT hired a qualified archeologist (a list of 
archeological consultants is maintained at Oregonheritage.com), that person could come to the 
SHPO and review their database for of archeological properties.  Similarly, they maintain a 
database of historic properties too. 
 
Susan said that she is assistant to the State Archeologist, Dennis Griffin.  Future 
correspondence should be directed to Dennis. 
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Follow-Up Actions: 
 

 Notify ____________________
 Contact RITE  Team ASAP 
 Return Call 

X Other (See Notes) 
 
 

NOTES 
Send the SHPO and Arrow Coyote USGS maps 
showing the potential routes & outlining ground  
disturbing activities as soon as possible. 

 

Employee’s Name Peter Browne 
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Hawthorne, Joy

Subject: FW: Aquatic Species--Action Items and Baseline Discussion Summary
Attachments: 6-12 Action Items_Aquatic Species.doc; BASELINE DISCUSSION.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Wednesday, June 13, 2007 2:19 AM 
To: Murphy, Michael; Jim Hastreiter; Greg McMurray; Szewczykowski, Paul; Pete Stauffer; Bridgette Lohrman; patty burke; 
Kathy Roberts; Steve Kopf; Robin Hartmann; Ken Homolka; Jeff Lockwood; Teena Monical; Merina E NWP Christoffersen; 
Cathy Tortorici 
Subject: Aquatic Species--Action Items and Baseline Discussion Summary 
 
Attached are the action items from today's meeting and a summary of the discussion regarding baseline studies.  For those that 
weren't at the meeting, the purpose of the baseline discussion was to get some major elements and themes out for discussion prior 
to getting a subgroup started.  
 
The next meetings are: 
Friday, July 6th 9:00-11:00 Conference Call to review the PAD Tuesday, July 10th 9:00-3:00 
 
Thanks, Therese.  
 
 
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



 
Action Items 

Greg McMurray will call together the baseline subgroup (Kathy Roberts, Bridgette 
Lohrman, Cristen Don) to develop the following: 

o List of topics to be addressed by baseline studies. 

o Include rough estimates of days of study required for rough budget purposes. 

o Identification of high priority to each of the topics. 

o Information about control sites and how they might be used.   

This material will be provided for the group for discussion at the next Aquatic Species 
team meeting.   

 

Steve Kopf will see if Bruce Mait can attend the next Aquatic Species subgroup meeting 
to discuss marine mammal issues associated with the wave park.   

 

Next Meetings: 

Friday, July 6th 9:00-11:00 Conference Call to review Preliminary Application 
Document 

Tuesday, July 10th 9:00-3:00 Review Baseline subgroup work, Marine mammal 
discussion  
 



BASELINE DISCUSSION 
From Aquatics Subgroup—June 12, 2007 

 
Key Reference Document:  Territorial Sea Plan Part 2—Resource Inventory 
 
Purpose of Baseline Studies:  To define what the current environment looks like in the 
following areas: 

 Physical 
 Biological 
 Geological 

 
Draft Study Ideas: 

1. Core (sediment) samples to get geological and biological information (i.e. grain 
size, organics, what lives there) 

2. Bottom trawl survey for biological data 
3. ROV (remotely operated vehicle) to evaluate the community of organisms 
4. Bathymetric studies (required of OPT for the project site, there is a question about 

if any is required beyond the site) 
5. Midwater trawl for biological data 
6. Physical measures of wave strength, current, wind, dissolved oxygen, 

temperature, depth, etc. 
7. Specific studies for existing use by salmon, birds, and marine mammals. 

 
Other thoughts:   

o Important to establish the ecological context 
o Important to know the issues you need to be evaluating 
o How much existing information can be used? 

 
Categories for Baseline Studies 

o 14 buoys (with thought towards full build-out) 
o Near-term statewide studies for wave energy 
o Multi-use Studies 

 
How long and How big 
There will be a maximum of 1 year of study at the site before buoys are in the water. 
There is discussion of a multi-year study at a control site. 
 
Key questions about control sites:   

o Can control sites be used to apply to multiple sites?  If so, how will the control 
sites be selected? 

o Another approach might be, how many control sites would you want along the 
coast and could they be prioritized.    
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1

Hawthorne, Joy

Subject: Aquatic Species Settlement Team Meeting Agenda--Tuesday, July 10th 9:00-2:00
Attachments: Agenda_7-10 mtg_aquatics.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Friday, July 06, 2007 4:21 PM 
To: Laurel Hillmann; Murphy, Michael; Jim Hastreiter; Greg McMurray; Szewczykowski, Paul; Pete Stauffer; Bridgette Lohrman; 
Marilyn Fonseca; Mary Grainey; Kathy Roberts; Steve Kopf; Robin Hartmann; Ken Homolka; Cristen Don; Merina E NWP 
Christoffersen 
Subject: Aquatic Species Settlement Team Meeting Agenda--Tuesday, July 10th 9:00-2:00 
 
Attached is the meeting agenda and meeting information for our next settlement team meeting on Aquatics Issues. 
 
Date:  Tuesday, July 10th 
Time:  9:00 am - 2:00 pm** 
Location:  World Trade Center--Mezzanine 5  121 SW Salmon Street Portland Conference Call-In Line:  (605) 990-0150 
149725#   
 
**Lunch will be provided.  Also, we are ending one hour earlier than previously discussed due to a meeting in Reedsport that 
evening.   
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, July 10th 

9:00-2:00 
World Trade Center—Mezzanine 5 

121 S.W. Salmon Portland, OR 
Call-In Line:  (605) 990-0150 149725#   

 
 

 
AGENDA 

 
Outcomes: 
 Provide input on upcoming acoustic guidance study 
 Next steps for how to approach baseline studies 
 Prioritized list of issues for group to work through 

 
 
 Bruce Mate Presentation 

o Introduction/background 
o Perspective on Key Issues with Wave Energy 

 Q&A 
o Proposed Study Design 

 Input and Q&A 
o Next Steps 
 

 Discussion of Baseline Studies 
o Review Subgroup Draft 
o Key Questions/Issues 
o Next Steps 

 
 Prioritize Issues 
 
 Issues for Next Meeting 
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1

Hawthorne, Joy

Subject: Recreation/Public Safety Meeting Agenda for Monday, July 9th 1:30-4:00
Attachments: Agenda_7-9 mtg_rec-ps.doc; FRP_Review_Alternate_Version[1].doc; M074000[1][1].pdf; 

salvage[1].ppt

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Friday, July 06, 2007 4:02 PM 
To: Calum Stevenson; Greg McMurray; lucia mack; Pete Stauffer; Scott McMullen; Mary Grainey; Randy Henry 
Cc: Murphy, Michael; Steve Kopf 
Subject: Recreation/Public Safety Meeting Agenda for Monday, July 9th 1:30-4:00 
 
Attached is the meeting agenda and meeting information for our next settlement team meeting on Public Safety and Recreation 
Issues. 
 
Date:  Monday, July 9 
Time:  1:30-4:00 
Location:  World Trade Center--River Room  121 SW Salmon Street Portland Conference Call-In Line:  (605) 990-0150 
149725#   
 
I have also attached additional material on emergency response and salvage provided by Lucia Mack from the U.S. Coast Guard.  
Some of them are quite technical but intended to give you a sense of how the Coast Guard approaches salvage operations.   
 
See you on Monday!  Therese.  
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Recreation/Public Safety Subgroup 
Monday, July 9th 

1:30-4:00 
World Trade Center—River Room 

121 S.W. Salmon Street 
Call-In Line:  (605) 990-0150 149725#   

 
 

AGENDA 
 
Outcomes: 

 Agreed upon Settlement Team Calendar 
 Key elements of Emergency Response/Salvage Plan 
 Information needs defined for EMF, Wave strength attenuation, beach access, 

and aesthetics issues 
 
 
 Settlement Team Calendar 

 
 Emergency Response/Salvage Plan 

o Review OPT Plan from Hawaii (PAD Appendix 5-7) 
o Discuss Coast Guard Examples 
o Brainstorm key elements of a good plan 
o Next Steps 

 
 Review of EMF information in the PAD (Appendix 5-5) 

o Discussion 
o What other information is needed? 

 
 Wave Strength Attenuation (PAD Section 5.3.7.4) 

o Discussion of available information 
 

 Beach Access (PAD Section 5.3.7.12) 
o Is PAD information sufficient? 

 
 Aesthetics (PAD Section 5.3.8) 

o Review PAD information 
o Is PAD information sufficient?    

 
 Action Items/Review Settlement Calendar 

 



Facility Response Plan Review Checklist 

Revised 3/2003 1  

United States Coast Guard 
Marine Safety Office Portland 

33 CFR 154 Subpart F  (03/03) 

 
Facility Name:  _________________________________________________________  FIN: _______________ 
 

Date of Review:  ______________________________ Reviewed By __________________________________ 
 

Reason for review: (circle one) New Manual Amended Manual  
 

Results of review: (circle one) Approved Needs Corrections (list corrections needed in notes) 
 

Cite  Yes No N/A Regulation 
154.1030 (a)    Written in English 

154.1030 (b)    Response Plan is divided and formatted with specified paragraphs; Easily identified marker for each section. 

154.1030 (b)(1)    Introduction and plan Contents 

154.1030 (b)(2)       Emergency Response Action Plan: 

  (b)(2)(i)    Notification Procedures 

  (b)(2)(ii)    Facility’s spill mitigation procedures 

  (b)(2)(iii)    Facility’s response activities 

  (b)(2)(iv)    Fish and wildlife and sensitive environments 

  (b)(2)(v)    Disposal plan 

154.1030 (b)(3)     Training and exercise: 

  (b)(i)    Training procedures 

  (b)(ii)    Exercise procedures 

154.1030 (b)(4)    Plan review and update procedures 

154.1030 (b)(5)    Appendices: 

  (b)(5)(i)      Facility-Specific information 

  (b)(5)(ii)    List of Contacts 

  (b)(5)(iii)    Equipment lists and records 

  (b)(5)(iv)    Communication Plans 

  (b)(5)(v)     Site-Specific safety and health plan 

  (b)(5)(vi)    List of acronyms and definitions 

  (b)(5)(vii)    A Geographic-Specific appendix for each zone a mobile facility operates. 

 154.1030 (c )    Required contents for each section/subsection are appropriate 

154.1030 
(d)  

  
Contains at a minimum all the information required as appropriate, and may contain other Federal, State and 
local agencies 

154.1030 (f)    Consistent with the NCP and the ACP covering the area in which the facility operates 

154.1035 (a)    Introduction and Plan content 

154.1035 (a)(1)    Facility Information: 

     Facility Name, 

      Street address, 

     Telephone and Tele-facsimile number, 

     Mailing address, if different from street address 

  (a)(2)    Facility Location 

  (a)(3)    Name, address and procedures to contact Owner/Operator on a 24 hr Basis 

  (a)(4)    A table of  Contents 

  
(a)(5) 

    
During the period that the submitted plan does not have to conform to this subpart, a cross-index, if 
appropriate 

  (a)(6)    A record of changes to record information on the plan updates 

154.1035 (b)    Emergency Response Action Plan 

154.1035 (b)(1)    Notification Procedures: 

  
(b)(1)(i) 

   
Prioritized list identifying the person(s) to be notified; name, telephone #, role in the plan.  This Notification 
procedures listing must include: 



Facility Response Plan Review Checklist 

Revised 3/2003 2  

 
Cite  Yes No N/A Regulation 

154.1035  (b)(1)(i)(A)    Facility Response Personnel 

     Spill Management Team 

     Oil Spill Removal Organization 

      Qualified Indvidual 

     Designated Alternate 

  (b)(1)(i)(B)    Federal, State, or local agencies 

154.1035 (b)(1)(ii)    Notification Form 

154.1035 (b)(2)    Facility’s Spill Mitigation Procedures: 

154.1035 (b)(2)(i)    Volume and oil groups involved 

  (b)(2)(i)(A)    Average Most Probable discharge  

  (b)(2)(i)(B)    Maximum Most Probable discharge 

  (b)(2)(i)(C)    Worst Case Discharge 

  (b)(2)(i)(D)    Worst Case Discharge: non-transportation related facility 

154.1035 (b)(2)(ii)    Procedures for following scenarios 

  (b)(2)(ii)(A)    Failure of manifold, mechanical loading arm, other transfer equipment, or hoses 

  (b)(2)(ii)(B)    Tank overfill 

  (b)(2)(ii)(C)    Tank failure 

  (b)(2)(ii)(D)    Piping rupture 

  (b)(2)(ii)(E)    Piping leak, both under pressure and not under pressure 

  (b)(2)(ii)(F)    Explosion or fire 

  (b)(2)(ii)(G)    Equipment Failure 

154.1035 (b)(2)(iii)    Responsibilities of facility personnel and a listing of equipment 

154.1035 (b)(3)    Facility’s Response Activities 

154.1035 (b)(3)(i)    Facility personnel responsibilities to initiate a response and supervise resources pending the arrival of a QI. 

154.1035 (b)(3)(ii)    Description and responsibilities of the authority of the QI and alternate QI 

154.1035 (b)(3)(iii)    Organizational structure that will be used to manage response actions 

  (b)(3)(iii)(A)    Command and Control 

  (b)(3)(iii)(B)    Public information 

  (b)(3)(iii)(C)    Safety  

  (b)(3)(iii)(D)    Liaison with government agencies 

  (b)(3)(iii)(E)    Spill operations 

  (b)(3)(iii)(F)    Planning  

  (b)(3)(iii)(G)    Logistics and support 

  (b)(3)(iii)(H)    Finance 

154.1035 (b)(3)(iv)    Oil spill removal orginazations and spill management teams 

  (b)(3)(iv)(A)    Be capable of providing the following response resource: 

  (b)(3)(iv)(A)(1)    Equipment and supplies to meet the requirements of ~154.1045, 154.1047 or subpart H or I of part 154 

 (b)(3)(iv)(A)(2)    Trained personnel necessary to continue operations for first seven days 

 (b)(3)(iv)(B)    Job description for each spill management team member within the organization 

154.1035 (b)(3)(v)    For Mobile Facilities that operate in more than one COTP zone the plan must identify 

     Oil spill removal organization; must be discussed in (b)(3)(iv)(A) 

     Spill management team in applicable geographic-specific index 

154.1035 (b)(4)    Fish and Wildlife and Sensitive Environments: 

154.1035 (b)(4)(i)    Identify economic importance and environmental sensitivity 

154.1035 (b)(4)(ii)    For worst case discharge from the facility, this section of the plan must; 

 (b)(4)(ii)(A)    List all fish and wildlife and sensitive environments 

 
(b)(4)(ii)(B) 

   
Describe all the response actions that the facility anticipates taking to protect these fish and wildlife and 
sensitive environments 

 (b)(4)(ii)(C)    Map or chart showing location of fish, wildlife and sensitive environments, which are potentially impacted. 
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Cite  Yes No N/A Regulation 

154.1035 
(b)(4)(iii) 

   
For  worse case discharge: this section must identify equipment and personnel available for contract or other 
approved methods to protect fish, wildlife and sensitive environments 

154.1035 (b)(5)    Disposal Plan: all recovered oil and contaiminated debris is disposed of according to Federal, State & Local 

154.1035 (c)    Training and Excersise: 

 (c)(1)    Training Procedures; describe the training and programs of the facility to meet requirements 154.1050 

 
(c)(2) 

   
Exercise Procedures; describe the exercise program to be carried out by the facility to meet requirements 
154.1055 

154.1035 
(d) 

   
Plan Review and Update Procedures; must address procedures to be followed by the facility to meet 
requirements of 154.1065 

154.1035 (e)    Appendices;  

 (e)(1)    Facility Specific Information; must contain a description of the facility’s principal characteristics 

 (e)(1)(i)    Physical description of the facility and plan of facility showing; 

     Morring areas 

     Transfer locations 

     Control stations 

     Locations of safety equipment 

     Location and capacity of all piping and storage tanks 

 (e)(1)(ii)    Identify the sizes, types, and number of vessels that the facility can transfer oil to and from simultaneously 

 
(e)(1)(iii) 

   
Identify the first valve on facility piping separating the transportaon-related protion of the facility from the 
non-transportaion-related portion of the facility 

 (e)(1)(iv)    Contain information on the oil and hazardous material handled, stored or transported at the facility in bulk. 

 (e)(1)(iv)(A)    The generic or chemical name 

 (e)(1)(iv)(B)    A description of the appearance and odor 

 (e)(1)(iv)(C)    The physical and chemical characteristics 

 (e)(1)(iv)(D)    Hazards involved in hankling the oil and hazardos material 

 
(e)(1)(iv)(E) 

   
List of firefighting procedures and extinguishing agents effective with fires involving the oil and hazardous 
materials 

154.1035 (e)(1)(v)    May contain any other information; which a facility determines to be pertinent to an oil spill response 

154.1035 (e)(2)    List of Contacts;  

     24 hour contact of key individuals and oraganizations 

     If more appropriate, this information may be specified in a gwographic-specific appendix 

 (e)(2)(i)    The primary and alternate QI  

 (e)(2)(ii)    The contact identified under (b)(3)(iv) for activation of the response resources 

 (e)(2)(iii)    Appropriate Federal, State and local officals 

154.1035 (e)(3)    Equipment List and Records 

 (e)(3)(i)    List of equipment and facility personnel required to respond to an average most probable discharge 

 (e)(3)(ii)    Detailed listing of all major equipment 

 
(e)(3)(iii) 

   
If equipment is from an oil spill removal organization it is not necessary to list equipment.; if not an oil spill 
organization the facility must list-skimmers, boom, ect. 

 (e)(3)(iii)(A)    The type, make, model, and year of manufacture listed on the nameplate of the equipment; 

 (e)(3)(iii)(B)    For oil recovery devices, the effective daily recovery rate, as determined using section 6 of Appenix C of 154 

 (e)(3)(iii)(C)    For containment boom, the overall boom height (draft and freeboard) and type of end connectors; 

 (e)(3)(iii)(D)    The spill scenario in which the equipment will be used for or which it is contracted 

 (e)(3)(iii)(E)    The total daily capacity for storage and disposal of recovered oil 

 (e)(3)(iii)(F)    Communication equipment; the type and amount of equipment intended for use during response activities 

 (e)(3)(iii)(G)    Location of the equipment and  

 (e)(3)(iii)(H)    The date of the last inspection by the oil spill removal organization 

154.1035 (e)(4)    Communication Plan; Must address the primary and alternate method of communication during discharges 

154.1035 
(e)(5) 

   
Site-Specific Safety an Health Plan; Must describe the safety and health plan to be implemented for any 
response location 

154.1035 
(e)(6) 

   
List of Acronyms and Definitions; Must list all acronyms used in the response plan, including any terms or 
acronyms used by Federal, State or local governments and any operationsl terms commonly used by the 
facility 

154.1040     Specific Requirments for Substantial Harm Facilities 

154.1040 
(a) 

   
A facility that could reasonably be expected to cause substantial harm to the environment, shall submit a 
response plan that meets 154.1035 except as modified below 



Facility Response Plan Review Checklist 

Revised 3/2003 4  

Cite  Yes No N/A Regulation 

154.1040 
(b) 

   
The facility’s response activeities section need not list the facility organizational structure that will be used to 
managae a response as required by 154.1035(b)(3)(iii) 

 (c)    Facility must ensure availability of response equipment required by 154.1035(b)(3)(iv) 

 
(d) 

   
Facility must have 200 ft of containment boom and the means to deploy and anchor the boom available at the 
spill site in 1 hour in lieu of the quantity of containment boom specified in 154.1045(c)(1) 

 
 
NOTES: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















M i S lM i S lMarine Salvage Marine Salvage 
and and 

Commercial Diving OperationsCommercial Diving Operations

Lieutenant Commander Jim ElliottLieutenant Commander Jim ElliottLieutenant Commander Jim ElliottLieutenant Commander Jim Elliott

Gulf Strike TeamGulf Strike Team



OverviewOverview

 Overview of Marine Salvage IndustryOverview of Marine Salvage Industry

 Damage Survey and Salvage PlanDamage Survey and Salvage Plan Damage Survey and Salvage PlanDamage Survey and Salvage Plan

 Commercial Diving RegulationsCommercial Diving Regulations

O i f C G d I iO i f C G d I i Overview of a Coast Guard InspectionOverview of a Coast Guard Inspection

 Contaminated Water DivingContaminated Water Diving



M/V Igloo MoonM/V Igloo Moon



M/V Sergo ZakariadzeM/V Sergo Zakariadze



T/V JessicaT/V Jessica



F/V Theresa LynnF/V Theresa Lynn



M/V Kent ReliantM/V Kent Reliant



The Salvage IndustryThe Salvage IndustryThe Salvage IndustryThe Salvage Industry

Salvage vs. Wreck Removal

Salvage: Hull UnderwritersSalvage: Hull Underwriters
Reward Based Service
Usually High Value
F t RFast Response

Wreck Removal: P&I Underwriters
No Value on Hull
Possible Cargo Value
Contract WorkContract Work



The Salvage IndustryThe Salvage IndustryThe Salvage IndustryThe Salvage Industry

Commercial Relationships

Shipowner Port StateShipowner Port State
Manager Salvor
Charterer Protective Agent
C O Ch t ’ A tCargo Owner Charterer’s Agent
Hull Underwriter Surveyors
P&I Club Lawyers
Cargo Underwriter



Salvage: Initial ResponseSalvage: Initial Response

 Negotiate ContractNegotiate Contract

 Mobilize an Assessment TeamMobilize an Assessment Team Mobilize an Assessment TeamMobilize an Assessment Team

 Collect Data / Conduct SurveyCollect Data / Conduct Survey

D l S l PlD l S l Pl Develop Salvage PlanDevelop Salvage Plan



S l SS l SSalvage SurveysSalvage Surveys

PreliminaryPreliminary DetailedDetailed
 TopsideTopside

 RemoteRemote

 LocalLocal

 Interior HullInterior Hull

 MachineryMachinery

 Diving and Exterior HullDiving and Exterior Hull

 HydrographicHydrographic

 SafetySafety SafetySafety



P li i S (R t )P li i S (R t )Preliminary Survey (Remote)Preliminary Survey (Remote)

 V if lt ’ iti d ttit dV if lt ’ iti d ttit d Verify casualty’s position and attitudeVerify casualty’s position and attitude

 Verify preVerify pre--stranding draftsstranding drafts

V if d f f d d / i ll k l iV if d f f d d / i ll k l i Verify drafts for stranded / partially sunken casualties; Verify drafts for stranded / partially sunken casualties; 
Water depth for completely sunken shipsWater depth for completely sunken ships

D t i t d t fD t i t d t f Determine amount and type of cargoDetermine amount and type of cargo

 Determine if ship is moving or sinking into the bottomDetermine if ship is moving or sinking into the bottom

D i i i i i i iD i i i i i i i Determine areas requiring more extensive investigationDetermine areas requiring more extensive investigation

 Set priorities for detailed surveySet priorities for detailed survey

 Locate as many sources of information as possible Locate as many sources of information as possible 
(MSC, Cargo Manifest, Builder, Class, Customs etc.)(MSC, Cargo Manifest, Builder, Class, Customs etc.)



Preliminary Survey (Local) Preliminary Survey (Local) y y ( )y y ( )

 Liveliness of shipLiveliness of ship Liveliness of shipLiveliness of ship

 Weather conditions and forecastWeather conditions and forecast

 Sea and current conditions / tidal rangesSea and current conditions / tidal ranges Sea and current conditions / tidal ranges Sea and current conditions / tidal ranges 

 Extent and type of damage to shipExtent and type of damage to ship

 Location of grounding points and estimated ground Location of grounding points and estimated ground 
reactionreaction

 Type of seafloor at the siteType of seafloor at the site

S f hi ’ hiS f hi ’ hi Status of ship’s machineryStatus of ship’s machinery

 Status of liquid loadingStatus of liquid loading

 Ship’s cargo list or manifest Hazmat locationShip’s cargo list or manifest Hazmat location Ship s cargo list or manifest, Hazmat locationShip s cargo list or manifest, Hazmat location

 Assistance available on sceneAssistance available on scene



P li i S (L l)P li i S (L l)Preliminary Survey (Local)Preliminary Survey (Local)

 A t iti (L t /L Ch t N Oth )A t iti (L t /L Ch t N Oth ) Accurate position (Lat./Long., Chart No., Other)Accurate position (Lat./Long., Chart No., Other)
 Date and time of stranding (GMT)Date and time of stranding (GMT)
 Drafts on sailing from last port and estimates onDrafts on sailing from last port and estimates on Drafts on sailing from last port and estimates on Drafts on sailing from last port and estimates on 

strandingstranding
 Fuel, water, and other weights expended or transferred Fuel, water, and other weights expended or transferred 

i ilii ilisince sailingsince sailing
 Post stranding drafts forward, amidships and aft, port Post stranding drafts forward, amidships and aft, port 

and starboard with state of tide and time takenand starboard with state of tide and time taken
 Soundings along the entire length of the ship, corrected Soundings along the entire length of the ship, corrected 

to the datum of the chart of the areato the datum of the chart of the area
 C d d t ti f t di d hi ’C d d t ti f t di d hi ’ Course and speed at time of stranding and ship’s Course and speed at time of stranding and ship’s 

heading after stranding, with details of changesheading after stranding, with details of changes



D t il d SD t il d S T idT idDetailed Survey Detailed Survey -- TopsideTopside

 Type, location, safe working load, and operating Type, location, safe working load, and operating 
condition of all deck machinery and cargo gearcondition of all deck machinery and cargo gear

 Location and estimated safe working load of tug Location and estimated safe working load of tug 
and beach gear attachment points, including and beach gear attachment points, including 
working space for pulling devicesworking space for pulling devicesworking space for pulling devicesworking space for pulling devices

 Location and estimated weight of top hamper and Location and estimated weight of top hamper and 
superstructure if it appears that topside weight superstructure if it appears that topside weight p pp p gp pp p g
must be removedmust be removed

 Operating condition of the ship’s boatsOperating condition of the ship’s boats



Detailed Survey Detailed Survey -- Interior HullInterior Hulleta ed Su veyeta ed Su vey te o ute o u

 Condition and content of every space below main deckCondition and content of every space below main deck
 Soundings or ullages of all spaces containing liquidsSoundings or ullages of all spaces containing liquids
 Condition and operability of installed drainage systemsCondition and operability of installed drainage systems Condition and operability of installed drainage systemsCondition and operability of installed drainage systems
 Condition and operability of cargo / ballast systemCondition and operability of cargo / ballast system
 Condition and location of all cargo and stores especially Condition and location of all cargo and stores especially 

hazardous (flammable chemical etc )hazardous (flammable chemical etc )hazardous (flammable, chemical etc.)hazardous (flammable, chemical etc.)
 Location of all structural damageLocation of all structural damage
 Location and estimated weight of cargo, solid ballast, equipment Location and estimated weight of cargo, solid ballast, equipment 

etc that could be removedetc that could be removedetc., that could be removedetc., that could be removed
 Available locations for salvage equipmentAvailable locations for salvage equipment
 Availability of material that could be used in salvageAvailability of material that could be used in salvage
 Location / size / status of liquid cross connect valvesLocation / size / status of liquid cross connect valves



Detailed Survey Detailed Survey -- Interior HullInterior Hull
MachineryMachinery

 Fire FightingFire Fighting
 PropulsionPropulsion PropulsionPropulsion
 Electrical / LightingElectrical / Lighting

C d AiC d Ai Compressed AirCompressed Air
 Ballast / DewateringBallast / Dewatering
 VentilationVentilation
 Cargo SystemsCargo Systems
 Shop EquipmentShop Equipment



Detailed SurveyDetailed Survey -- HydrographicHydrographicDetailed Survey Detailed Survey HydrographicHydrographic

 Comparison of the observed tide with the predicted tidal Comparison of the observed tide with the predicted tidal 
informationinformation

 Determination of details of local currents and their relationship to Determination of details of local currents and their relationship to 
the times of high and low tidesthe times of high and low tides

P i di b ti f th d ll h i ht i d dP i di b ti f th d ll h i ht i d d Periodic observation of the sea and swell height, period and Periodic observation of the sea and swell height, period and 
direction of seas and the impact on operationsdirection of seas and the impact on operations

 Soundings around ship and other areas of operationSoundings around ship and other areas of operationg p pg p p

 Seafloor profile chart of the beach gear area to assist in the design Seafloor profile chart of the beach gear area to assist in the design 
of the beach gear legsof the beach gear legs



Detailed Survey Detailed Survey -- Exterior HullExterior Hull
DivingDiving

 Amount of hull in contact with seafloor and description Amount of hull in contact with seafloor and description 
of points of contactof points of contactof points of contactof points of contact

 Existence and location of pinnacles and impalementsExistence and location of pinnacles and impalements

 Location size description of hull damageLocation size description of hull damage Location, size, description of hull damageLocation, size, description of hull damage

 Condition of all sea suctions and whether they are clearCondition of all sea suctions and whether they are clear

 Condition and operability of underwater appendagesCondition and operability of underwater appendages Condition and operability of underwater appendagesCondition and operability of underwater appendages

 Signs of leaks or escaping fuels, pollutants or liquidsSigns of leaks or escaping fuels, pollutants or liquids

 Type of seafloor soil and the presence location andType of seafloor soil and the presence location and Type of seafloor soil and the presence, location and Type of seafloor soil and the presence, location and 
extent of scouring or buildupextent of scouring or buildup



Salvage Plan OrganizationSalvage Plan Organizationg gg g

 B i I f ti ( hi diti t )B i I f ti ( hi diti t ) Basic Information (ship, condition, etc.)Basic Information (ship, condition, etc.)
 Engineering estimate (ground reaction, freeing force, Engineering estimate (ground reaction, freeing force, 

stability, strength etc.)stability, strength etc.)y, g )y, g )
 Hydrographic dataHydrographic data
 Pollution (sources, control, response, impact etc.)Pollution (sources, control, response, impact etc.)
 Safety (survey recommendations, hazard identification Safety (survey recommendations, hazard identification 

and precautions)and precautions)
 Comprehensive communications planComprehensive communications plan Comprehensive communications planComprehensive communications plan
 Working relationships / Chain of commandWorking relationships / Chain of command
 Navigation and signal informationNavigation and signal informationg gg g
 Public relations guidancePublic relations guidance



Salvage Plan ContentSalvage Plan Contentgg

 Casualty and environmental conditionCasualty and environmental condition
 Overall objectives and means to accomplishOverall objectives and means to accomplish
 Sequence of eventsSequence of eventsqq
 Repair and modifications prior to movementRepair and modifications prior to movement
 Measures to control casualty in each phaseMeasures to control casualty in each phase
 Tow preparation workTow preparation work Tow preparation workTow preparation work
 Location of salvage equipmentLocation of salvage equipment
 Diving operationsDiving operations

f li h i l kbf li h i l kb Movement of tugs, lightering vessels, workboats, etc.Movement of tugs, lightering vessels, workboats, etc.
 Contingencies: weather, unexpected developments, etc.Contingencies: weather, unexpected developments, etc.
 CommunicationsCommunications
 SafetySafety



National Contingency PlanNational Contingency Plan

“Response actions under the National“Response actions under the NationalResponse actions under the National Response actions under the National 
Contingency Plan will comply with the Contingency Plan will comply with the 
provisions for response worker safety andprovisions for response worker safety andprovisions for response worker safety and provisions for response worker safety and 
health in 29 CFR 1910.120.”health in 29 CFR 1910.120.”



HAZWOPER RequirementsHAZWOPER Requirements

“General site workers engaged in…activities “General site workers engaged in…activities 
which expose workers to hazardous which expose workers to hazardous pp
substances and health hazards shall receive substances and health hazards shall receive 
a minimum of 40a minimum of 40--hours of instruction off the hours of instruction off the ff f fff ff
site, and a minimum of three days actual site, and a minimum of three days actual 
field experience under the direct field experience under the direct f pf p
supervision of a trained, experienced supervision of a trained, experienced 
supervisor.”supervisor.”pp



Overview of a Coast Guard InspectionOverview of a Coast Guard InspectionOverview of a Coast Guard InspectionOverview of a Coast Guard Inspection

(1) Commercial Diving Personnel(1) Commercial Diving Personnel

(2) Commercial Diving Operations(2) Commercial Diving Operations(2) Commercial Diving Operations(2) Commercial Diving Operations

-- SCUBA Diving OperationsSCUBA Diving Operations

S fS f S li d Ai Di iS li d Ai Di i-- SurfaceSurface--Supplied Air DivingSupplied Air Diving

-- Mixed Gas DivingMixed Gas Diving

(3) Commercial Diving Equipment  (3) Commercial Diving Equipment  



Commercial Diving PersonnelCommercial Diving Personnel



Commercial Diving PersonnelCommercial Diving Personnel

 Qualified Dive Team MembersQualified Dive Team Members

 HAZWOPER CertificationHAZWOPER Certification

 CPR/First Aid CertificationCPR/First Aid Certification

 33--Person Dive TeamPerson Dive Team

 Designated PersonDesignated Person--inin--ChargeCharge Designated PersonDesignated Person--inin--ChargeCharge



C i l Di i O iCommercial Diving Operations



Commercial Diving OperationsCommercial Diving Operations

 Safe Practices Manual / Operations ManualSafe Practices Manual / Operations Manual

 Plan to obtain Emergency AssistancePlan to obtain Emergency Assistance Plan to obtain Emergency AssistancePlan to obtain Emergency Assistance

 First Aid EquipmentFirst Aid Equipment

PP Di S f B i fiDi S f B i fi PrePre--Dive Safety Briefing Dive Safety Briefing 

 Equipment InspectionEquipment Inspection

 Warning SignalWarning Signal

 Dive LogDive Log Dive LogDive Log



SCUBA Diving OperationsSCUBA Diving Operations

 Conducted less than 130Conducted less than 130--fsw, within no fsw, within no 
decompression limits, and in currents less than one decompression limits, and in currents less than one 
knotknot

 Standby DiverStandby Diver

 LineLine--tended or continuous visual contact by another tended or continuous visual contact by another 
diver diver 

 For confined space, must be lineFor confined space, must be line--tended at           tended at           
entry pointentry point

 Must carry a reserve breathing gas supplyMust carry a reserve breathing gas supply



SurfaceSurface--Supplied Air DivingSupplied Air Diving

 Conducted at a depth of 190Conducted at a depth of 190--fsw or lessfsw or less

 Diver must be continuously tendedDiver must be continuously tended Diver must be continuously tendedDiver must be continuously tended

 Reserve Breathing Gas SupplyReserve Breathing Gas Supply

A i d i h b fA i d i h b f An operating decompression chamber for An operating decompression chamber for 
any dive outside the noany dive outside the no--decompression decompression 
li i d h 100li i d h 100 fflimits or deeper than 100limits or deeper than 100--fswfsw



Commercial Diving EquipmentCommercial Diving Equipment



Commercial Diving EquipmentCommercial Diving Equipment

 Air compressorsAir compressors
 Volume tank with check valve on inlet sideVolume tank with check valve on inlet sideVolume tank with check valve on inlet sideVolume tank with check valve on inlet side

 Pressure gaugePressure gauge

 Relief Valve / Drain ValveRelief Valve / Drain Valve Relief Valve / Drain ValveRelief Valve / Drain Valve

 Air intake location away from exhaust fumesAir intake location away from exhaust fumes

 Air analysis (every 6Air analysis (every 6 months)months) Air analysis (every 6Air analysis (every 6--months)months)



Commercial Diving EquipmentCommercial Diving Equipment

 SurfaceSurface--supplied helmets / maskssupplied helmets / masks
 NonNon--return valvereturn valveNonNon return valvereturn valve

 Exhaust valveExhaust valve

 TwoTwo--way communicationsway communications TwoTwo way communications way communications 

 Breathing gas supply hosesBreathing gas supply hoses
B ti 4 ti kiB ti 4 ti ki Bursting pressure 4 times working pressureBursting pressure 4 times working pressure

 Tested annually to 1.5 times MAWPTested annually to 1.5 times MAWP



Commercial Diving EquipmentCommercial Diving Equipment

 Depth GaugeDepth Gauge

 Diving Ladder or Stage (heavy gear in depthsDiving Ladder or Stage (heavy gear in depths Diving Ladder or Stage (heavy gear in depths Diving Ladder or Stage (heavy gear in depths 
> 100> 100--fsw)fsw)

 Diving Bell (in water decompression > 120Diving Bell (in water decompression > 120 Diving Bell (in water decompression > 120 Diving Bell (in water decompression > 120 
minutes)minutes)

Di S f HDi S f H Diver Safety HarnessDiver Safety Harness

 Weights with quick releaseWeights with quick release



Commercial Diving EquipmentCommercial Diving Equipment

 Decompression Chambers (PVHO)Decompression Chambers (PVHO)
 Built/stamped: ASME PVHOBuilt/stamped: ASME PVHO--11Built/stamped: ASME PVHOBuilt/stamped: ASME PVHO 11

 Leak/pressure tested on an annual basisLeak/pressure tested on an annual basis

 Pressure tested every 3Pressure tested every 3--yearsyears Pressure tested every 3Pressure tested every 3 yearsyears

 Tested after any repair, modification, or alterationTested after any repair, modification, or alteration

 Supply of breathing gas sufficient to treat forSupply of breathing gas sufficient to treat for Supply of breathing gas sufficient to treat for Supply of breathing gas sufficient to treat for 
decompression sicknessdecompression sickness



VariancesVariances

If a commercial diving contractorIf a commercial diving contractor

wishes to deviate from the Coast Guardwishes to deviate from the Coast Guardwishes to deviate from the Coast Guardwishes to deviate from the Coast Guard

requirements (46 CFR 197), a variancerequirements (46 CFR 197), a variance

b b d Cb b d Crequest must be submitted in writing to Coastrequest must be submitted in writing to Coast

Guard Headquarters (GGuard Headquarters (G--MOC).MOC).



Contaminated Water DivingContaminated Water Diving

 Hazard EvaluationHazard Evaluation

 Medical MonitoringMedical Monitoringgg

 Site Safety PlanSite Safety Plan

 Diving EquipmentDiving Equipmentg q pg q p

 TrainingTraining

 BackBack--up Teamup Team BackBack up Teamup Team

 DecontaminationDecontamination

 Record KeepingRecord Keeping Record KeepingRecord Keeping



Hazard EvaluationHazard Evaluation

 Characterize Characterize 
ContaminantContaminant

 Assess Potential of Assess Potential of 
ExposureExposure

 Establish Contamination Establish Contamination 
Reduction ZoneReduction Zone



Contaminated Water Diving EquipmentContaminated Water Diving Equipment

 Contaminant Contaminant 
CompatibleCompatible

 Matching DurabilityMatching Durability

 LeakLeak--TestingTesting

 PositivePositive--Pressure Pressure 
SystemsSystems

 Evaluation ParametersEvaluation Parameters



TrainingTraining

 Decontamination Decontamination 
 DryDry--Suit DivingSuit Diving
 LeakLeak--TestingTesting
 Emergency Emergency 

ProceduresProcedures
 SamplingSampling SamplingSampling
 HAZWOPERHAZWOPER



DecontaminationDecontamination



QuestionsQuestions
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Hawthorne, Joy

Subject: Action Items from 7/10/07 Meeting
Attachments: Action Items_Aquatics.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, July 12, 2007 5:52 PM 
To: Laurel Hillmann; Murphy, Michael; Jim Hastreiter; Greg McMurray; Szewczykowski, Paul; Pete Stauffer; Bruce Mate; 
Bridgette Lohrman; Marilyn Fonseca; Mary Grainey; Justin Klure; Kathy Roberts; Steve Kopf; Robin Hartmann; Ken Homolka; 
Cristen Don; Merina E NWP Christoffersen 
Subject: Action Items from 7/10/07 Meeting 
 
Attached is a summary of the action items from our meeting this Tuesday.  Please let me know if I missed anything of 
mischaracterized any of the action items. 
 
Thanks, Therese.  
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT  

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman to forward 
information.    

7/10/07 Baseline study subgroup to: 
 Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

 Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray  

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton  
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July 31. 2007 

ORIGIJ iAL 
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Ms. Kimberly D. Bose V'm FEDEX 
Secretao' 
Federal Energy R e g u ~  Commission 
888 First Street, NE 
Washington, D.C. 20426 

ZOO1 ALG - 5  A 8: I~c_, 

.,L~j;A'rURy C~. : ," ." 

Subject: Reedsport OPT W a v e  Park (FERC No. 12713-000) 
Comment  on OPT's request to a~e the TLP 

Dear Secretary Bose: 

The purlx~sc of  this letter is to provide support for OPT's request to utilize the Traditional 
Licensing Pr,cess (TLP) as requested in the Notice of  Intent that was filed with FTRC on 
July 2, 2007. 

As described in the Preliminary Application Document (PAD), 1 was asked by Oregon 
Governor Ted Kulongoski, along with State Senator Joanne Verger, in late 2006 to 
convene an Oregon Solutions Process for the proposed Reedsport OPT Wave Park. As 
the Mayor of  Reedspott and as a Commissioner of  the Port o f  Umpqua I readily accepted 
his request as I firmly believe that a renewable energy project offers many benefits for 
our coastal community. In addition to a clean, green source of  power, 1 believe that this 
project is a l~  a pathway to economic development. Our area recently lost a large 
number of  jobs when the local International Paper plant permanently ceased oporations. 

While I am an ardent supporter o f  the project, I was also keen to recognize, that being the 
first of i ts  kind, it was important to conduct a public process to make sure that all of the  
local, state, tribal, and federal stakeholders could provide input. The Oregon Solutions 
project did just that and resulted in a group of  14 stakeholders signing a Declaration of  
Cooperation. Signers of  this document included the US Fish and Wildlife Service, 
Oregon Shores Conservation Coalition, Oregon Department of  Fish and Wildlife, 
Surfrider Fotmdation, Oregon Department of  State Lands, a member of  the local fishing 
fleet, the City o f  R e e ~  and moat notably the Oregon ~ Zone Management 
Association (OCZMA). OCZMA represents all 7 coastal counties, 17 cities, and 15 ports 
along the ('~-gon Coast. Their membership voted to sign on to the Declaration of  
Cooperation based on the Executive Director's firm recommendation. 

One of  the commitments that the signers of  the Declaration of  Cooperation made is to 
support a FERC settlement process which has identified the need to use the Traditional 
Licensing Process. 
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Again - 1 wanted to draw your attention to the importance of  this project for our 
commuaity and the broad based .support for OPT to proceed with the TLP. 

Sincerely, 

Keith Tymchuk 
Mayor of  Reedsport 
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United States
Department of
Agriculture

Forest
Service

Siuslaw National Forest 4077 Research Way
Corvallis, OR 97333
541 750-7000

Caring for the Land and Serving People Printed on Recycled Paper 

File Code: 2770
Date: August 1, 2007

Ms. Kimberly D. Bose
Secretary
Federal Energy Regulatory Commission
888 First Street NE, Rooom 1A
Washington, DC 20426

Dear Ms. Bose:

On July 2, 2007, Reedsport Ocean Power Technologies Waver Park LLC (OPT) filed a Notice of 
Intent and Preliminary Application Document for Preliminary Permit No. 12713 with the Federal 
Energy Regulatory Commission (Commission).  As part of that submission, OPT requested 
authorization to use the Commission’s Traditional Licensing Process (TLP).  In accordance with 
18 CFR Sec. 5.3(d)1, the USDA Forest Service (Forest Service) is commenting on that request 
within the 30-day time frame.

In general, documentation accompanying OPT’s request indicates that extensive consultation 
with several stakeholders has already occurred and is proposed to continue.  The 16 stakeholders 
that signed the Declaration of Cooperation agreed that the TLP was the preferred licensing 
process.  The Forest Service, while not a party to the Declaration of Cooperation, generally 
supports the entity’s preference for use of the TLP.  Specific comments are as follows: 

A) Likelihood of timely license issuance

A fundamental difference between the TLP and the other available processes (i.e. alternative 
licensing process and integrated licensing process) is that the Commission produces the 
environmental analysis required by the National Environmental Policy Act (NEPA) after a 
license application is submitted.  This analysis is generally conducted using information in the 
application’s Exhibit E.  Conversely, the other licensing processes provide for scoping and other 
aspects of the NEPA process to be incorporated into the licensing process during development of 
the license application, including providing the opportunity for the applicant to include a draft 
environmental analysis with the license application.  Assuming that the license application 
contains adequate information of the potential environmental effects, and assuming that the 
Commission is effective in timely preparation of the NEPA document, there is the possibility 
that use of the TLP may result in an earlier issuance of a license than the other licensing 
processes available.  

B) Complexity of the resource issues

The resource issues associated with the potential project may or may not be complex, as there are 
many unknowns and uncertainties associated with the proposal.   Use of the TLP will likely 
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allow the licensing process to be more iterative than the abbreviated issue and study plan 
decision steps inherent to the integrated licensing process.  The expectation that the licensing 
process will be highly cooperative amongst stakeholders should help to identify complex issues 
should they arise as well as collaboratively craft needed studies to help resolve them.  The Forest 
Service does not presently anticipate significant or complex issues related to the project’s 
transmission line that would be located on National Forest System (NFS) lands, but additional 
study and investigation is needed to confirm this.

C) Level of anticipated controversy.

It is too early to determine if the level of controversy will be high during the licensing process 
for this proposed project.  The fact that several stakeholders have met with the project proponent 
and have agreed to cooperate does provide a mechanism with which to resolve highly 
controversial issues.  The Declaration of Cooperation identifies a process for identifying and 
resolving controversial issues, and is indicative that controversy will be met head-on in the 
process. 

D) Relative cost of the traditional process compared to the integrated process.

With the burden for NEPA resting solely with the Commission in the TLP, the licensing process 
likely may be less expensive than if the integrated licensing process was used.  As this type of 
project is unique and was not considered in the Commission’s licensing process, there is also the 
expectation that several studies, even some initiated during the licensing process, will need to be 
continued for a lengthy time period after a license would be issued, to answer some of the 
uncertainties and unknowns associated with the project.  The TLP is likely to be better able to 
address these issues, including the ability to add studies as the need arises, than the front-loaded
nature of the integrated licensing process.     

E) The amount of available information and potential for significant disputes over studies.

The proposed project is and will continue to be hampered by the lack of available information as 
to what the potential environmental effects might be (primarily in the marine environment) if the 
project were to be licensed.  This can lead to the potential for significant disputes over studies 
and study results.  If this were to happen, the TLP may be better than the other processes as there 
are provisions for additional study requests throughout the process. 

F) Other factors believed by the commenter to be pertinent.

The Forest Service, like many other stakeholders, is limited in terms of personnel and funding 
that can be committed to an intensive licensing process.  In some ways, the TLP addresses these 
limitations better than the other processes.  However, the expected cooperation and collaboration 
during this process will increase the level of involvement by all stakeholders.  The Forest Service 
anticipates that, with further consultation with the proponent and other stakeholders, that there is 
the probability that Forest Service terms and condition necessary for the protection and 
utilization of NFS lands and resources can be incorporated into a settlement agreement for the 
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project, possibly even as part of the license application, and so would mesh well with use of the 
TLP.

A separate letter was sent to OPT with Forest Service comments on the proponents request to use 
the TLP.  If you have any questions, please contact Michael Harvey at (541) 750-7046.

Sincerely,

/s/ Chip Weber
CHIP WEBER
Acting Forest Supervisor

cc:  Walt Dortch
Carl Corey
Michael Harvey   
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CERTIFICATE OF SERVICE
Forest Service Comments Concerning Request by Reedsport OPT Wave 

Park, LLC to use the Traditional Licensing Process

Reedsport OPT Wave Park (FERC Project No. 12713)

Pursuant to Rule 2010 of the Rules of Practice and Procedure of the Federal Energy Regulatory 
Commission, I hereby certify that I have this day served the foregoing document upon each 
person designated on the official service list compiled by the Secretary in this proceeding.

Dated this 1st day of August, 2007.

/s/ Carl J. Corey

Carl Corey
USDA Forest Service
c/o Mt Hood National Forest
16400 Champion Way
Sandy, OR  97055
Phone 503-668-1724
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1

Hawthorne, Joy

Subject: Aquatics Subteam Meeting Agenda for Tuesday, August 7th
Attachments: Agenda_8-7 mtg_aquatics.doc; Issue Resolution Process.doc; Issue-Meeting 

Schedule_Aquatics.doc; Action Items_Aquatics.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, August 02, 2007 12:32 AM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; 
Szewczykowski, Paul; Bruce Mate; Steve Kopf 
Subject: Aquatics Subteam Meeting Agenda for Tuesday, August 7th 
 
Attached is the agenda for next Tuesday's meeting.  I have also attached two documents that support the agenda.   
 
**The grey whale study proposal has changed significantly since last month's meeting.  Therefore, it will not be sent in advance but 
shared by Bruce Mate at Tuesday's meeting.  There will be an opportunity for discussion and then a follow-up conference call for 
approval.   
**The agenda references discussion of some proposals by OPT.  Those will be sent to you in a separate e-mail sometime on 
Thursday.   
 
I have also attached an updated version of the action list from last month's meeting.   
 
Please call or e-mail if you have questions or other thoughts about next week's meeting.   
 
Thanks, Therese.  
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, August 7th 

10:00 – 4:00  
World Trade Center—River Room 

121 S.W. Salmon Portland, OR 
Call-In Line:  (605) 990-0150 149725#   

 
AGENDA 

 
Outcomes: 
 Review gray whale study proposal 
 Establish where there is agreement on baseline studies and identify areas for 

further discussion 
 Agree to approach to issue resolution and meeting schedule 
 Define next steps for sea turtles, macroalgae, and EMF 

 
 

10:00 – 11:30 Grey Whale Study Proposal 
• Overview of proposal 
• Response/input on study design 
• Discuss approach to approval 

 
11:30 – 12:00 Lunch 
 
12:00 – 12:45  Review/Discussion of Issues List (reference PAD Appendix 6.2-2)  

Review and Agree on Issue Resolution Process (see attached 
document) 

 
12:45 - 1:30  Discussion of Baseline Studies 

• Review subteam crosswalk 
• Discuss areas of agreement 
• Identify areas of difference and interests 
• Next Steps 

 
1:30 – 3:00 Discuss OPT proposals for: 

• Sea Turtles 
• Macroalgae 
• EMF  

 
3:15 – 3:45 Review and Modify Meeting Schedule (see attached document) 

 
3:45 – 4:00  Finalize Agenda for September 11th Meeting 

 



Issue Resolution Process 
Proposed Approach 

For Discussion—August 7, 2007 
 
 
 
1.  Description of Issue 

Completed in the Declaration of Cooperation and PAD 
 
2.  Agree on Supporting Information 

a. Relevant Existing Information 
Compiled in the PAD   

 
b. Need for Additional Information 

 
3.  Agree on Effects 

• Low Potential Impact 
• Unknown but Expected Low Potential Impact 
• Unknown but Expected High Potential Impact 
• High Potential Impact 

 
4.  Agree on Action 

• Modified structure or operation of the project 
• Study Plan for Additional Information 

o Additional Literature Search 
o Specialist or expert consulted 
o Laboratory Study conducted 
o Pre-implementation study conducted 
o Post-implementation study conducted 

• Ongoing Monitoring and Evaluation 
 



 
Aquatics Issues 

Draft Settlement Issue Schedule 
Issue July Meeting August Meeting September Meeting October Meeting 

1. Marine Mammal 
Issues 

Discussion with Bruce 
Mate on whale behavior 
and conceptual study 
design 

• Provide review and 
input on whale impact 
study design 

• Assure complete 
description of issue 

• Discuss need for 
additional information 

• Agree on supporting 
information 

• Begin discussion of 
Effects 

Continue discussion on 
effects 

2. Alteration of water 
column and seabed 
habitat 

Discussion of baseline 
studies 

Establish agreement on 
baseline/Identify areas for 
further discussion 

• Agreement of key 
baseline studies. 

• Begin discussion on 
effects 

Continue discussion on 
effects   

3. EMF  Finalize supporting 
information needs 

Agree on effects Agree on action 

4. Seabird Impacts   Finalize supporting 
information needs 

Agree on effects 

5. Oil Spills/Leakages  Finalize supporting 
information needs 

Agree on effects  

6. Noise/Vibration   Finalize supporting 
information needs 

Agree on effects 

7. Mooring and Cable 
Installation/Removal 

  Finalize supporting 
information needs 

Agree on effects 

8. Sea Turtles  Finalize supporting 
information needs. 
Agree on effects 

  



 
9. Mooring Line Fouling   Finalize supporting 

information needs 
Agree on effects 

10. Macroalgae  Finalize supporting 
information needs 

Agree on effects  

11. Pinniped Haul Out    Agree on effects Agree on actions 
  



Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT Will be discussed at 8/7 
meeting rather than e-
mailed in advance 

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman forwarded 
information to group.  

7/10/07 Baseline study subgroup to: 
• Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

• Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray COMPLETE:  E-mailed to 
group on 8/1 by Bridgette 
Lohrman. 

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton COMPLETE:  E-mailed to 
group with agenda.  
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1

Hawthorne, Joy

Subject: TSP Crosswalk with Baseline Studies
Attachments: baseline_crosswalk_tsp2[1].doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net] 
Sent: Tuesday, August 07, 2007 10:04 AM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; 
Szewczykowski, Paul; Bruce Mate; Steve Kopf 
Subject: FW: TSP Crosswalk with Baseline Studies 
 
Attached is an updated crosswalk on baseline studies.  I will bring hard copies to today's meeting.  Therese.  
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
 
> -------------- Forwarded Message: -------------- 
> From: "Gregory McMurray" <Gregory.Mcmurray@state.or.us> 
> To: "Therese Hampton" <theresehampton@comcast.net> 
> Cc: "Robin Hartmann" <robinhartmann@msn.com> 
> Subject: TSP Crosswalk with Baseline Studies 
> Date: Mon, 6 Aug 2007 17:32:26 +0000 
> > Therese- 
> >   
> > Robin Hartmann has kindly supplied us with the additional crosswalk  
> > to the Oregon Territorial Sea Plan and I've added her name to the ad  
> > hoc 
> subcommittee.   
> >   
> > Please distribute as appropriate. 
> >   
> > Thanks very much, 
> >   
> > Greg 
> >   
> > Greg McMurray, Ph.D. 
> > Marine Affairs Coordinator 
> >  
> > Department of Land Conservation and Development Ocean and Coastal  
> > Services Division 
> > 635 Capitol Street NE, Suite 150 
> > Salem, Oregon 97301-2540 
> > vox:  503-373-0050 x248 
> > fax:  503-378-6033 
> >  
> > >>> <robinhartmann@msn.com> 8/5/2007 6:54 PM >>> 
> > Greg - Please uUse this document and get rid of the one I sent a  
> > little bit 
> ago.  
> > I made some additional changes to this one. 
> >   
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Reedsport Wave Energy Partners Project Settlement Agreement 
Baseline Study Proposed Format and Content 

Pursuant to Aquatics Subgroup Meeting of June 12, 2007 
Discussion Draft of Ad Hoc Subcommittee:   

Cristen Don, Bridgette Lohrman, Greg McMurray and Kathy Roberts 
 
KEY: Cross-walk of issues identified in DOC with baseline studies 

No. Aquatic/Water Quality Issues 
Relative 
Impact 

# of baseline 
studies (out of a 
total of 20) that 
pertain to the 
aquatic/water 
quality issue 

AQ1 Marine Mammal Injury/Entanglement  Level 1 1 
AQ2 Effects of Acoustic Guidance on Mammal and Fish 

Behavior  
Level 1:   5 

AQ3 Effects of Electromagnetic Field (EMF) on Sharks   Level 1 2 
AQ4 EMF on Rays   Level 1:   1 
AQ5 Pinniped Haul Out   Level 1  1 
AQ6 Mooring and Subsea Cable Installation   Level 2: 9 
AQ7 Mooring Line Fouling   Level 2 4 
AQ8 Alteration of Seabed Habitat   Level 2:  . 6 
AQ9 Seabird Collisions  . Level 2 -  1 
AQ10 Seabird Nesting   Level 2 1 
AQ11 Lighting Impacts to Seabirds   Level 2:   1 
AQ12 Oil Leakage Impact to Seabirds   Level 2:   1 
AQ13 Spills during construction and Installation   Level 2:   1 
AQ14 EMF on Plankton   Uncertain 2 
AQ15 EMF on Salmon   Uncertain 2 
AQ16 Impact of Installation/Removal on Fish Eggs   Uncertain 3 
AQ17 Impact of Installation/Removal on Other Species   Uncertain 6 
AQ18 Oil Leakages Impacts to Pinnipeds and Cetaceans   Uncertain 3 
AQ19 Sea Turtles   Uncertain 0 
AQ20 Macroalgae   Uncertain 3 
AQ21 Cumulative Effects   Uncertain 1 
AQ22 Noise/Vibration   Uncertain 1 

 

No. General Issues 
# of baseline studies (out of a total of 
20) that pertain to the general issue 

G1 Erosion/Accretion  . 4 
G2 Cultural Resources  0 
G3 Decommissioning    0 
G4 Anchor Removal   4 
G5 Economic Impact   0 
G6 General Effects  20 
G7 Other Development  0 
G8 Seabed    4 
G9 Terrestrial Transmission Cable   0 

G10 Terrestrial Effects   0 
G11 Conflict with Disposal Sites   0 
G12 Additional Uses   0 
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Baseline 
For the purpose of this document, Baseline will be defined as information, inside or 
outside the project area, that is necessary to perform a project-specific ecological risk 
assessment by establishing either:  1) the context of a local physical or ecological 
process; or 2) the non-impacted distribution and abundance of system resources at the 
project site prior to project impact or at a reference area.   
 
Area of Study 
It is helpful to distinguish between the Project Area and the Study Area.  
The Project Area will be defined as the area over which the project controls access or 
influence.  This area includes the buoy field and stand-off zone, transmission cable 
footprint and right of way, and onshore transmission equipment.  The area of the buoy 
field will enlarge from 1 to 14 to 200 over the intended build-out.  When FERC begins 
environmental analysis, this will likely be called the Project Footprint. 
 
The Study Area will be defined by the Project Area and the space scales necessary to 
assess project effects in the context of local processes.  For example, the physical effects 
of buoy field deployment will accrue directly to a sub-cell of one of Oregon’s known 
littoral circulation cells.  In order to predict the effects on the sub-cell, it will be necessary 
to understand the relationship of the sub-cell to the larger overall littoral cell.  Another 
example could be assessing the energetic cost to a population of marine mammals of 
avoiding the project area during their transit.  A local transit would have a different 
ecological cost as compared to a major migration. 
 
Time scales 
Oregon’s ocean ecosystem is subject diurnal and seasonal periodicities, and it is also 
subject of episodic changes on the order of a 5-7 years, as is El Niño and La Niña, 
(quasiquinquennial) and decades (decadal).  Because of these episodes, and the greater 
context of Global Climate Change, Oregon’s ocean has a shifting baseline.  This makes it 
necessary to keep measuring some key environmental variables over longer time scales, 
and also to make effective use of references areas during assessment and monitoring. 
 
Existing Versus Needed Information 
In some cases the necessary baseline information for environmental risk assessment 
already exists.  In other cases, it is not known to exist already, and is therefore needed. 
 
Necessity  
No study will be recommended for or required of the project unless it is thought to be 
necessary for the project’s ecological risk assessment. 
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Key: 

 Studies with underlining are intended to be performed at the proposed site and at 
an appropriate control site. 

 Studies with an asterisk* are intended to be performed in out-years as necessary. 
 At this point there is no distinction made between studies to support a 14-buoy 

array and those to support the 200-buoy build-out.  Likewise, no attempt is yet 
made to prioritize the studies.  All of the studies below are thought to be 
necessary. 

 
1. Study:  Local Wave Environment 
Justification:  Characterization of the wave environment is necessary to model array 
effects on wave height, period and energy.  This information is also necessary to optimize 
the efficiency of the deployed equipment. 
Existing Information:  Numerous NOAA buoys offshore Oregon record wave direction, 
amplitude and frequency/period. 
Needed Information:  Wave amplitude and frequency/period measurements at the 
proposed site are needed over at least an annual cycle. 
Proposed Study:  Applicant will deploy instrumentation to record wave amplitude, 
frequency/period and direction for a period of one year.  Results would be compared to 
NOAA buoy output to determine the existing buoys’ skill at predicting site conditions. 
Methodology:  In situ buoy deployment with needed instrumentation. 
Cost Factors:  Factors include cost of buoy deployment, recovery, data downloads and 
analysis. 
DOC Issues Crosswalk: G1, G6 
TSP Part Two Crosswalk:  Inventory Content 3b – Wave Regime 
 
2. Study:  Ocean Currents* 
Justification:  Ocean currents, along with waves, drive the littoral transport system.  
Additionally, ocean currents act as the transport system some biological properties and 
for any accidental spills.  Information on currents, especially seasonal and episodic 
meteorological responses, will be needed to support transport models. 
Existing Information:  Information about Oregon’s ocean currents is general.  There 
have been some high resolution studies of waves and currents on the central Oregon 
coast, but none are presently known for the project site. 
Needed Information:  Surface currents at the project site need to be documented, 
especially with respect to seasonal and meteorological cycles/episodes. 
Proposed Study:  Applicant will characterize ocean currents in the vicinity of the littoral 
sub-cell (and larger cell, if necessary).   
Methodology:  One option is to deploy current meters (acoustic Doppler current profilers 
or ADCPs) at the site for a year; the other may be to deploy high-resolution radar at the 
site to study both waves and currents. 
Cost Factors:  Cost factors depend on method, but current meters will require at-sea 
deployment and recovery; radar methodology will be deployed from shore.  Both require 
sophisticated data analysis.  This may be a good area for partnering with Oregon State 
University. 
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DOC Issues Crosswalk: G1, G6 
TSP Part Two Crosswalk: Inventory Content 3c – Currents velocities 
 
3. Study:  Local Littoral Transport* 
Justification:  A wave energy park will likely modify both the wave energy and the 
ocean currents.  Models used to predict effects on the littoral transport cell will require 
information on local littoral processes, especially areas likely to develop erosive or 
depositional environments. 
Existing Information:  Existing information describes each littoral cell.  There is no 
existing site-specific information. 
Needed Information:  This Study might be addressed, in part, with a high-resolution HF 
study of the local waves and currents, before and after the array deployment.  Oregon 
State University’s College of Oceanic and Atmospheric Sciences (COAS) has this 
capability in-house. 
Proposed Study:  Modeling. 
Methodology:  Wave and current data from other studies can be assimilated in the 
appropriate model(s). 
Cost Factors:   
DOC Issues Crosswalk: G1, G6 
TSP Part Two Crosswalk: Inventory Content 3d – Dispersal, horizontal transport, and 
vertical mixing characteristics of the area 
 
 
4. Study:  Bathymetry and Surficial Geology 
Justification:  Deployment of anchoring systems will require a high resolution profiling 
of the sediment layer and sub-bottom (i.e., underlying hard substrate or basement) to 
assure adequate sediment depth.  Any cultural resources (i.e., shipwrecks) will also need 
to be identified, if present. 
Existing Information:  Existing information is very coarse in spatial resolution.  There is 
general bathymetry and bottom type information to support the hypothesis that the site is 
fine sand throughout. 
Needed Information:  The water depth and sediment depth and type need to be 
documented with appropriate resolution over the entire site. 
Proposed Study:  Acoustic sub-bottom profiling and depth sonar can be combined in a 
single survey of the site.  Side-scan sonar can be used to estimate sediment type from 
reflectivity.  Sediment samples will be needed to ground truth the side-scan sonar results; 
they will be provided by the next study  
Study.  The applicant will provide 
Methodology:  High -resolution acoustic sub-bottom profiling, bathymetry and side-scan 
sonar surveys.   
Cost Factors:  It may be possible and desirable to conduct this study concurrently with 
the characterization of background EMF with a magnetometer. 
DOC Issues Crosswalk: AQ8(L2); AQ20(U), G4, G6, G8,  
TSP Part Two Crosswalk: 
Inventory Content 4 – Bathymetry 
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Inventory Content 7 – Mineral deposits, including sand, gravel and hydrocarbon 
resources (Question: does this baseline address this inventory component in any 
significant way?) 
 
 
 
5. Study:  Physical Characterization of Benthic Habitat* 
Justification:  The grain size, homogeneity, and amount of organic material in the 
sediment are prime determinants of habitat for the biota.  These characteristics are likely 
to change as energy is removed from the wave train and deposition of finer sediments is 
possible.  Additionally, more organics may be supplied by the higher density of 
organisms inhabiting the hard substrates. 
Existing Information:  As in other cases, data of this type exist, but they are quite coarse 
in spatial resolution, and none are known at the site.  Recent data collected by EPA’s 
EMAP program (2003) gives a general idea of sediment characteristics at similar depths 
on the shelf. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide characterizations of the grain size, 
homogeneity, and amount of organic material in the native sediment. 
Methodology:  Any common grab device, including corer, Van Veen, Shipek, Smith-
Macintyre will suffice.  A larger piece of gear will also provid enough sample for 
characterization of the Infauna as well.  Suggested transects:  one transect along the 50m 
isobath (center of deployment); and three transects normal to 50m isobath, at both ends 
and center of deployment. 
Cost Factors:  These samples can be used to ground truth the reflectivity information 
from the side-scan sonar survey. 
DOC Issues Crosswalk: AQ6(L2), AQ8(L2); AQ16(U), AQ17(U), AQ20(U), G4, G6, 
G8,  
TSP Part Two Crosswalk: 
 Inventory Content 6 a – Critical marine habitats 
Inventory Content 6 b – Other habitats important to the marine ecology, such as kelp and 
other algae beds, exposed seafloor gravel beds, seagrass beds, rocky reef areas, marine 
mammal rookeries and haulout areas, seabird rookeries, and areas where fish and shell 
fish congregate in large numbers;  
Effects Evaluation - i. Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
6. Study:  Characterization of Benthic Infauna* 
Justification:  The benthic Infauna are in large part the basis of the demersal food web.  
Changes in the physical benthic habitat will likely lead to changes in the infauna. 
Existing Information:  Recent data collected by EPA’s EMAP program (2003) gives a 
general idea of benthic infaunal characteristics at similar depths on the shelf. 
Needed Information:  Need site-specific information. 
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Proposed Study:  Applicant will provide identification and enumeration of adequate 
sediment samples to characterize the study area; this should include some analysis of the 
meiofauna (usually passes through a 1.0 or 0.5? mm sieve). 
Methodology:  Grab sampler such as box corer, Van Veen, Smith-Macintyre, with 
enough area/volume to yield statistically relevant sample sizes.  A random stratified 
sample plan may be appropriate for this study.  Possible transects:  one transect along the 
50m isobath (center of deployment); and three transects normal to 50m isobath, at both 
ends and center of (14 or 200) buoy deployment.   
Cost Factors:   
DOC Issues Crosswalk: AQ6(L2), AQ8(L2);AQ17(U), AQ20(U), G4, G6, G8,  
TSP Part Two Crosswalk: 
Inventory Content 6 a – Critical marine habitats 
Inventory Content 6 e – Planktonic and benthic flora and fauna 
Effects Evaluation i -  Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
7. Study:  Characterization of Epibenthic Macrofauna* 
Justification:  The benthic epifauna are a large part the basis of the demersal food web.  
Changes in the physical benthic habitat and infauna will likely lead to changes in the 
epifauna. 
Existing Information:  Recent data collected by EPA’s EMAP program (2003) gives a 
general idea of epibenthic macrofaunal characteristics at similar depths on the shelf. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:  Bottom trawl such as try-net, otter trawl or beam trawl.  The trawl should 
dig into the sediment enough to assure capture of Pacific Sandlance, or they should be 
sampled by other means.  An ROV survey might complement the trawl data.   
Cost Factors:   
DOC Issues Crosswalk: AQ6(L2),AQ8(L2);AQ16(U), AQ17(U), G4, G6, G8,  
TSP Part Two Crosswalk:  
Inventory Content 6 e – Planktonic and benthic flora and fauna 
Effects Evaluation i – Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
8. Study:  Characterization of Pelagic Nekton* 
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Justification:  The pelagic nekton (swimming fish and invertebrates inhabiting the water 
column) are expected to change in distribution and abundance due to project effects, 
especially the provision of physical structure in historically open water. 
Existing Information:  The resident nektonic biota of Oregon are well know, though 
there were apparently northward range extensions of some warmer water species during 
the 1996 El Niño (e.g., blue marlin, chub mackerel). 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:  Mid-water trawl and purse seine; other capture or census methods as 
applicable. 
Cost Factors:   
DOC Issues Crosswalk: AQ2(L1), AQ3(L1), AQ6(L2),AQ7(L2);AQ8(L2), AQ16(U), 
AQ17(U), G6  
TSP Part Two Crosswalk: 
Inventory Content 6 c – Fish and shellfish stocks and other biologically important species 
Inventory Content 6 d – Recreationally or commercially important finfish or shellfish 
species 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
9. Study:  Characterization of Key Forage Plankton (Euphausiids and Mysids)* 
Justification:  Vertically migrating species of relatively large planktonic crustaceans 
(especially euphausiids, and in some cases mysids) form an important source of food for 
many key groups, including fish, seabirds and whales.  The creation of a wave energy 
park in previously open water will likely have some effect on the availability of this 
group as forage in the water column.  Measurements of presence/absence of forage 
plankton can provide an indication of change in the area/system while species 
composition measurements can provide an indication of predators likely present.  
Existing Information:  There is general information on the distribution and abundance 
of euphausiids and Mysids on the Oregon continental shelf.  NOAA’s triennial (now 
biennial) West Coast groundfish surveys have traditionally collected acoustics data on the 
“deep scattering layer”. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:  Tucker Trawl or large zooplankton net (50 cm or larger opening).  This 
approach could be augmented by using acoustic surveys with appropriate ground 
truthing. 
Cost Factors:   
DOC Issues Crosswalk: AQ6(L2),AQ7(L2);AQ8(L2), AQ14(U), AQ17(U), G6  
TSP Part Two Crosswalk:  
Inventory Content 6 e – Planktonic and benthic flora and fauna  
Effects Evaluation i -  Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
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productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
Cost Factors:   
DOC Issues Crosswalk: AQ6(L2),AQ7(L2);AQ8(L2), AQ14(U), AQ17(U), G6  
 
10. Study:  Site Use by/Presence of Salmonids (Smolts and Spawners)* 
Justification:  Wild salmonid stocks in the Pacific Northwest are largely diminished, and 
many evolutionarily significant units (ESUs) are under ESA protection.  Hence, any 
predicted salmon takings by the project will come under great scrutiny.  Since this project 
lies just north and west of the Umpqua River, any outmigrating wild stocks will be of 
special interest. 
Existing Information:  General information exists on the ocean ecology of Pacific 
salmon, including general paths of migration of smolts and spawners. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:  ESA species are a problem, as takings are kept to an absolute minimum.  
Hence, the study should use any tools available that do not injure fish, smolts or 
spawners.Are acoustic tags used on coastal coho like the Columbia stocks?  Anybody? 
Cost Factors:   
DOC Issues Crosswalk: AQ2(L1), AQ6(L2),AQ7(L2);AQ15(U), AQ17(U), G6  
TSP Part Two Crosswalk: 
Inventory Content 6 c – Fish and shellfish stocks and other biologically important species 
Inventory Content 6 d – Recreationally or commercially important finfish or shellfish 
species 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
11. Study:  Characterization of Background Electrical and Magnetic Fields 
Justification:  Any electromagnetic fields emanating from the buoys and transmission 
system will be superimposed on the background of the earth’s magnetic field and induced 
electrical field generated by the seawater flowing through it.  Animals with the EMF 
sensory capability use it to sense animal motion within the context of this dynamic 
background. 
Existing Information:  There may be enough general information applicable to the site 
to obviate the need for data collection as a baseline. 
Needed Information:  Need site-specific information. 
Proposed Study:  The applicant will provide  
Methodology:  Magnetometer survey, if needed.   
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Cost Factors:  It may be possible to conduct the geophysical (acoustic and EMF) surveys 
together.  The magnetometer may also help to find any more recent shipwrecks that 
would be of either cultural interest or a possible source of toxic chemicals. 
DOC Issues Crosswalk: AQ3(L1);AQ4(L1), AQ14(U), AQ15(U);G6  
TSP Part Two Crosswalk:  
Inventory Content 6 f – Other elements important to the primary productivity and the 
food chain. 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
12. Study:  Characterization of Acoustic Background 
Justification:  Any sound emanating from the buoys and transmission system will be 
superimposed on the background of the ambient sound field generated by wind and 
waves, animals and man’s activities.  Animals with the acoustic sensory capability use it 
within the context of this background noise. 
Existing Information:   
Needed Information:  Need site-specific information. 
Proposed Study:   
Methodology:  In situ hydrophone deployment. 
Cost Factors:   
DOC Issues Crosswalk: AQ2(L1);AQ22(U), G6  
TSP Part Two Crosswalk:  
Inventory Content 6 f – Other elements important to the primary productivity and the 
food chain  
Effects Evaluation i -. Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
13. Study:  Site Use by/Presence of Seabirds* 
Justification:  Use of the site by the various groups of seabirds needs to be documented 
prior to buoy deployment, in order to provide a baseline for effects evaluation.  Seabird 
use is expected to be strongly seasonal.  This study will need a control site and will need 
to be of multi-year duration. 
Existing Information:   
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide seabird surveys, performed at appropriate time 
and space scales. 
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Methodology:   
Cost Factors:   
DOC Issues Crosswalk: AQ6(L2), AQ9(L2);AQ10(L2), AQ11(L2), AQ12(L2), G6  
TSP Part Two Crosswalk:  
Inventory Content 6 c – Fish and shellfish stocks and other biologically important species 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
14. Study:  Site Use by/Presence of Cetaceans* 
Justification:  Use of the site by cetaceans needs to be documented prior to buoy 
deployment, in order to provide a baseline for effects evaluation.  Cetacean use is 
expected to be strongly seasonal, especially the spring and fall migrations of gray whale.  
This study will need a control site and will also need to be of multi-year duration. 
Existing Information:  There is general information on cetacean distribution and 
abundance on the Oregon Shelf. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:   
Cost Factors:   
DOC Issues Crosswalk: AQ1(L1); AQ2(L1), AQ6(L2), AQ18(U), G6  
TSP Part Two Crosswalk:  
Inventory Content 6 c – Fish and shellfish stocks and other biologically important species 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
15. Study:  Site Use by/Presence of Pinnipeds* 
Justification:  Use of the site by the various species of seals and sea lions needs to be 
documented prior to buoy deployment, in order to provide a baseline for effects 
evaluation.  Pinniped use is expected to be strongly seasonal.  This study will need a 
control site and will need to be of multi-year duration. 
Existing Information:   
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will provide 
Methodology:   
Cost Factors:   
DOC Issues Crosswalk: AQ2(L1), AQ5(U); AQ6(L2), AQ18(U), G6  
TSP Part Two Crosswalk:  
Inventory Content 6 c – Fish and shellfish stocks and other biologically important species 
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Effects Evaluation i -  Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
16. Study:  Neuston Survey/Presence of Invasive Species* 
Justification:  There is concern that providing hard substrates in a open-water 
environment may have consequences in the distribution of invasive species.  These is also 
concern that the depoloyment of many structures in previously open water could affect 
the recruitment of meroplankton, especially if those surfaces are coated with toxic 
compounds. 
Existing Information:  There are general neuston surveys related to numerous projects 
on the Oreogn Shelf (e.g., Rumrill work on McArthur offshore Coos Bay).  Marine 
invasive species surveys are not known at this time. 
Needed Information:  Need site-specific information. 
Proposed Study:  Applicant will conduct a meroplankton survey or deploy settling plates 
during peak recruitment period (late spring through early summer?). 
Methodology:   
Cost Factors:   
DOC Issues Crosswalk: AQ7(L2); G6  
TSP Part Two Crosswalk: 
Inventory Content 6 e – Planktonic and benthic flora and fauna 
Effects Evaluation i  - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
17. Study:  Presence of Toxic Chemicals in Water Column and Sediment* 
Justification:  The applicant will want to make sure that the sediment at the site is devoid 
of any prior chemical contamination prior to its activities.  This study will need a control 
site and will need to be of multi-year duration for later effects evaluation. 
Existing Information:  Recent data collected by EPA’s EMAP program (2003) gives a 
general idea of the relative rarity of sediment toxicity at similar depths on the shelf, based 
on a random stratified sampling scheme of 50 stations between 20 and 120 m water depth 
on the Oregon shelf.  Water column values are generally known. 
Needed Information:  Characterization of sediment chemistry for EPA priority 
pollutants, including organics and metals; also documentation of water column values of 
metals. 
Proposed Study:  The applicant will provide 
Methodology:   
Cost Factors:   
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DOC Issues Crosswalk: AQ13(L2); AQ18(U), G6  
TSP Part Two Crosswalk:  
Inventory Content 1f – Physical and chemical properties of hazardous materials to be 
used or produced, if any 
Inventory Conent 6 f – Other elements important to the primary productivity and the food 
chain. 
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
 
18. Study:  Background Turbidity 
Justification:  Turbidity is one of the water quality standards likely to be applicable to 
this activity in both the deployment and operational stages.  Turbidity is a major factor in 
the effectiveness of visual predation, or conversely, prey escape. 
Existing Information:   
Needed Information:  The near-bottom turbidity at the site needs to be documented 
prior to deployment. 
Proposed Study:  The applicant will provide 
Methodology:  In situ transmissiometer or nephelometer deployment.  This could be 
deployed along with an ADCP string. 
Cost Factors:   
DOC Issues Crosswalk: G6  
 
TSP Part Two Crosswalk:   
Inventory Content - 3f – Water quality  
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 
 
19. Study:  Beach Gradient Profile* 
Justification:  Beach gradient (depth with distance from shore) is a key expression and 
characteristic of the littoral system, and also a critical factor in defining tsunami run-up 
risk. 
Existing Information:  Some Oregon beaches (mainly north end) have recently been 
profiled by the Oregon Department of Geology and Mineral Industries (DOGAMI). 
Needed Information:  Profiles of beaches in project vicinity. 
Proposed Study:  The applicant will provide profiling of beaches onshore of project 
area. 
Methodology:   
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Cost Factors:   
DOC Issues Crosswalk: G1, G6  
TSP Part Two Crosswalk: Inventory Content 5 - Geological structure and hazards  
 
 
20. Study:  Survey of Nontoxic Water Quality Parameters 
Justification:  Applicant will likely want to document existing values of classical water 
quality parameters at site prior to project implementation; this also may be a requirement 
for ODEQ’s Clean Water Act § 401 certification. 
Existing Information:  General information exists for salinity, temperature, pH, 
dissolved oxygen concentration, and other water column parameters on the Oregon shelf.  
There is a long history at the so-called Newport Line, along which these types have been 
collected since the 1960s. 
Needed Information:  Seasonal documentation of water quality parameters at the site.  It 
may be possible to argue that no project influence will ever be expressed on these largely 
advectively controlled parameters, but they may be required for certification under the 
Clean Water Act. 
Proposed Study:   
Methodology:  In situ sensor deployment; water samples from bottles if necessary. 
Cost Factors:  It may make sense to combine any turbidity sampling using an in situ 
transmissiometer or nephelometer with the water column survey; it can likely be 
deployed on the same instrument. 
DOC Issues Crosswalk: G6  
TSP Part Two Crosswalk:   
Inventory Content - 3f – Water quality  
Effects Evaluation i - Biological and ecological effects on marine habitats and other 
habitats, species those habitats support, including factors: ecosystem structure, biological 
productivity, biological diversity, representative species assemblages; maintaining 
populations of T&E or sensitive spp; vulnerability of species, population, community or 
habitat to adverse effects of pollution, noise, habitat alteration, human trespass. 
 

_______________________________________________ 
TSP Part Two Crosswalk – No (or possibly inadequate) baseline studies to address: 

 
 Inventory Content 3e – Meteorological conditions (note: this is atmospheric - 

storm frequency, wind direction, weather conditions) 
 Inventory Content 5 - Geological structure and hazards (note: is this over a 

subduction zones; on terrestrial side – is we energy “garage,”  in a coastal hazard 
zone, tsunami zone) 

 Inventory Content 8 – Cultural, economic and social uses associated with affected 
resources such as … (long list) (Note: this may be addressed elsewhere not in 
aquatics baseline studies) 

 Effects Evaluation vii – Cumulative effects of project in conjunction with effects 
of past projects, other current projects, probable future projects. – (Note: maybe 
all baseline studies help with cumulative effects evaluation???) 
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Hawthorne, Joy

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Friday, August 10, 2007 5:16 PM
To: Browne, Peter
Cc: Cathy Tortorici
Subject: Species List Table - Reedsport OPT
Attachments: Species List_Reedsport OPT_Enclosure 1.doc

Peter, 
 
Please see the attachment for the table provided in the Species List sent to DTA.  
 
Please add, as an addendum, to the letter sent to DTA the following species which may be present in the 
Reedsport OPT wave energy project area:  
Southern Resident killer whale (Orcinus orca) 
Green sea turtle (Chelonia mydas) 
Olive ridley sea turtle (Lepidochelys olivacea) 
 
Of the highly migratory species listed below, the project area is designated EFH for the Common Thresher 
Shark and Bigeye Thresher Shark. 

Highly Migratory Species
Common Thresher 
Shark 

Alopias vulpinus (yes) 

Pelagic Thresher Shark Alopias pelagicus (no) 

Bigeye Thresher Shark Alopias superciliosos (yes) 

Shortfin Mako Shark Isurus oxyrinchus (no) 

Blue Shark Prionace glauca  (no) 

Albacore Tuna Thunnus alalunga (no) 

Bigeye Tune Thunnus obesus (no) 

Bluefin Tuna Thunnus thynnus (no) 

Skipjack Tuna Katsuwonus pelamis (no) 

Yellowfin Tuna Thunnus albacares (no) 

Striped Marlin Tetrapturus audax (no) 

Broadbill Swordfish Xiphias gladius (no) 

Dorado or Dolphinfish Coryphaena equiselis (no)

 
 
Feel free to contact me with any further questions. 
 
-Bridgette 
 
--  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
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1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  



Enclosure 1. Species with Designated EFH in the project area.  
 

Groundfish Species 

SpeciesCommon 
Species Scientific 

Name Lifestage Activity Prey 

Arrowtooth 
flounder Atheresthes stomias Adults   

Clupeids, gadids, krill, shrimp, 
Theragra chalcogramma 

  Atheresthes stomias Larvae   
Copepod eggs, copepod nauplii, 
copepods 

Bank rockfish Sebastes rufus Adults   
gelatinous plankton, krill, small 
fishes, tunicates 

  Sebastes rufus Juveniles   
gelatinous plankton, krill, small 
fishes, tunicates 

Big skate Raja binoculata Adults   Crustaceans, fish 

Black rockfish Sebastes melanops Adults   

Amphipods, cephalopods, 
clupeids, euphausiids, mysids, 
polychaetes, salps 

Blue rockfish Sebastes mystinus Adults Feeding 

algae, crab, juvenile fish, fish 
larvae, hydroids, jellyfish, krill, 
salps, tunicates 

  Sebastes mystinus Juveniles Feeding 

algae, copepods, crab, euphausiids, 
juvenile fish, hydroids, krill, salps, 
tunicates 

  Sebastes mystinus Juveniles All 

algae, copepods, crab, euphausiids, 
juvenile fish, hydroids, krill, salps, 
tunicates 

Bocaccio Sebastes paucispinis Adults Feeding 
Juvenile rockfish, molluscs, small 
fishes 

  Sebastes paucispinis Juveniles Feeding Copepods, euphausiids 

Butter sole Isopsetta isolepis Adults   

Amphipods, decapod crustaceans, 
molluscs, polychaetes, sea stars, 
shrimp 

Cabezon 
Scorpaenichthys 
marmoratus Adults   

Crabs, fish eggs, lobsters, 
molluscs, small fishes 

Canary rockfish Sebastes pinniger Adults   Euphausiids, fish, krill 

Chilipepper Sebastes goodei Adults   
Clupeids, euphausiids, krill, 
Merluccius productus,squids 

  Sebastes goodei Juveniles   Copepods, euphausiids 

Copper rockfish Sebastes caurinus Adults   
Crustaceans, fish, molluscs, 
shrimp 

Cowcod Sebastes levis Adults   Fish, octopi, squids 

Curlfin sole 
Pleuronichthys 
decurrens Adults All 

Crustacean eggs, echiurid 
proboscises, nudibranchs, 
polychaetes 

Darkblotched 
rockfish Sebastes crameri Adults   

Amphipods, euphausiids, octopi, 
salps, small fishes 

English sole Parophrys vetulus Adults   

Amphipods, crustaceans, 
cumaceans, molluscs, ophiuroids, 
polychaetes 

  Parophrys vetulus Juveniles   
Amphipods, copepods, cumaceans, 
molluscs, mysids, polychaetes 

Flag rockfish Sebastes rubrivinctus Adults   Crabs, fish, octopi, shrimp 



Groundfish Species 

SpeciesCommon 
Species Scientific 

Name Lifestage Activity Prey 

Flathead sole 
Hippoglossoides 
elassodon Adults   

Clupeids, fish, molluscs, mysids, 
polychaetes, shrimp 

Grass rockfish Sebastes rastrelliger Adults   
Cephalopods, crabs, crustaceans, 
fish, gastropod, shrimp 

Greenstriped 
rockfish Sebastes elongatus Adults   

Copepods, euphausiids, shrimp, 
small fishes, squids, tunicates 

Kelp greenling 
Hexagrammos 
decagrammus Adults   

Brittle Stars, crabs, octopi, shrimp, 
small fishes, snails, worms 

  
Hexagrammos 
decagrammus Larvae   

Amphipods, brachyuran, copepod 
nauplii, copepods, euphausiids, 
fish larvae 

Lingcod Ophiodon elongatus Adults Unknown 
Demersal fish, juvenile crab, 
octopi, squid,  

  Ophiodon elongatus Larvae Unknown 

amphipods, copepod eggs, 
copepod nauplii, copepods, 
decapod larvae, euphausiids 

Pacific cod Gadus macrocephalus Adults   

Amphipods, crabs, mysids, 
sandlance, shrimp, Theragra 
chalcogramma 

  Gadus macrocephalus Juveniles   
Amphipods, copepods, crabs, 
shrimp 

  Gadus macrocephalus Larvae   Copepods 
  Gadus macrocephalus Larvae   Copepods 
Pacific hake Merluccius productus Juveniles   Euphausiids 

  Merluccius productus Adults All 

Amphipods, clupeids, crabs, 
Merluccius productus, rockfish, 
squids 

Pacific ocean 
perch Sebastes alutus Adults   

Copepods, euphausiids, mysids, 
shrimp, small fishes, squids 

  Sebastes alutus Juveniles   Copepods, euphausiids,  

Pacific sanddab 
Citharichthys 
sordidus Adults   

Clupeids, crab larvae, octopi, 
squids 

Petrale sole Eopsetta jordani Adults   
Eopsetta jordani, euphausiids, 
ophiuroids, pelagic fishes, shrimp 

Quillback 
rockfish Sebastes maliger Adults   

Amphipods, clupeids, crabs, 
euphausiids, juvenile fish, 
molluscs, polychaetes, shrimp 

Redstripe 
rockfish Sebastes proriger Adults   Clupeids, juvenile fish, squid 

Rex sole 
Glyptocephalus 
zachirus Adults   

Cumaceans, euphausidds, 
larvacea, polychaetes 

Rock sole Lepidopsetta bilineata Adults   
echinoderms, echiurans, fish, 
molluscs, polychaetes, tunicates 

Rosethorn 
rockfish 

Sebastes 
helvomaculatus Adults   

Amphipods, copepods, 
euphausiids 

Rosy rockfish Sebastes rosaceus Adults   Crabs, shrimp 

Sablefish Anoplopoma fimbria Juveniles 

Growth 
to 
Maturity 

Amphipods, cephalopods, 
copepods, demersal fish, 
euphausiids, krill, small fishes, 



Groundfish Species 

SpeciesCommon 
Species Scientific 

Name Lifestage Activity Prey 
squids, tunicates 

  Anoplopoma fimbria Larvae Feeding 
Copepod eggs, copepod nauplii, 
copepods 

Sand sole 
Psettichthys 
melanostictus Adults   

Clupeids, crabs, fish, 
molluscs,mysids, polychaetes, 
shrimp 

Sand sole 
Psettichthys 
melanostictus Juveniles   

Euphausiids, molluscs, mysids, 
polychaetes, shrimp 

Sharpchin 
rockfish Sebastes zacentrus Adults   

Amphipods, copepods, 
euphausiids, shrimp, small fishes 

  Sebastes zacentrus Juveniles   
Amphipods, copepods, 
euphausiids, shrimp, small fishes 

Shortbelly 
rockfish Sebastes jordani Adults   Copepods, euphausiids 

Shortraker 
rockfish Sebastes borealis Adults   

bathylagids, cephalopods, decapod 
crustaceans, fish, molluscs, 
myctophids, mysids, shrimp 

Shortspine 
thornyhead 

Sebastolobus 
alascanus Adults   

Amphipods, copepods, crabs, fish, 
polychaetes, Sebastolobus 
alascanus, Sebastolobus altivelis, 
shrimp 

Soupfin shark Galeorhinus galeus Juveniles 

Growth 
to 
Maturity Fish, invertebrates 

  Galeorhinus galeus Adults   Fish, invertebrates 
Spiny dogfish Squalus acanthias Adults All Invertebrates, pelagic fishes 
  Squalus acanthias Adults Feeding Invertebrates, pelagic fishes 

Splitnose 
rockfish Sebastes diploproa Juveniles   

Amphipods, cladocerans, 
copepods 

Spotted ratfish Hydrolagus colliei Adults   

algae, amphipods, annelids, brittle 
stars, fish, hydrolagus collei, 
molluscs, nudibranchs, 
opisthobranchs, ostracods, small 
crustacea, squid 

  Hydrolagus colliei Juveniles   

algae, amphipods, annelids, brittle 
stars, fish, hydrolagus collei, 
molluscs, nudibranchs, 
opisthobranchs, ostracods, small 
crustacea, squid 

Starry flounder Platichthys stellatus Adults   
Crabs, fish juveniles, molluscs, 
polychaetes 

  Platichthys stellatus Juveniles   
Amphipods, copepods, 
polychaetes 

Stripetail 
rockfish Sebastes saxicola Adults   Copepods, euphausiids 
  Sebastes saxicola Juveniles   Copepods 



Groundfish Species 

SpeciesCommon 
Species Scientific 

Name Lifestage Activity Prey 

Tiger rockfish Sebastes nigrocinctus Adults   

Amphipods, clupeids, crabs, 
juvenile fish, juvenile rockfish, 
shrimp 

Vermilion 
rockfish Sebastes miniatus Adults   

Clupeids, juvenile rockfish, krill, 
octopi, squid 

Widow rockfish Sebastes entomelas Adults   

Amphipods, copepods, 
euphausiids, Merluccius 
productus, salps, shrimp, squids 

  Sebastes entomelas Juveniles   
Copepod eggs, copepods, 
euphausiid eggs 

Yelloweye 
rockfish Sebastes ruberrimus Adults   

Clupeids, cottids, crabs, gadids, 
juvenile rockfish, sea urchin, 
shrimp, snails 

Yellowtail 
rockfish Sebastes flavidus Adults   

Clupeids, euphausiids, krill, 
Merluccius productus, mysids, 
salps, squids, tunicates 

Pacific Salmon 

Coho Salmon Oncorhynchus kisutch 

Chinook Salmon Oncorhynchus tshawytscha 

Coastal Pelagic Species 

Pacific Sardine Sardinops sagax 

Pacific (Chub) 
Mackerel Scomber japonicus 

Northern 
Anchovy Engraulis mordax 

Jack Mackerel Trachurus symmetricus 

California 
Market Squid Loligo opalescens 
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Hawthorne, Joy

Subject: RE: Reedsport Wave Energy Project (need for U.S. Coast Guard review)

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net] 
Sent: Wednesday, August 15, 2007 2:03 PM 
To: Steve Kopf; Murphy, Michael; Browne, Peter 
Subject: FW: RE: Reedsport Wave Energy Project (need for U.S. Coast Guard review) 
 
Here are the requirements that were provided by the coast guard early on regarding lighting for the project.  
 
Therese.  
 
-- 
 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
 
-------------- Forwarded Message: -------------- 
From: "Westcott, Timothy" <Timothy.L.Westcott@uscg.mil> 
To: <hh_solutions@comcast.net> 
Cc: "Lucia Mack MST1 (Sector Portland) " <Lucia.E.Mack@uscg.mil>, <randy.h.henry@state.or.us>, <info@orsolutions.org> 
Subject: RE: Reedsport Wave Energy Project (need for U.S. Coast Guard review) 
Date: Tue, 6 Feb 2007 17:05:41 +0000 
> Ms. Hampton, 
>  
>   I was recently contacted by Ms. Lucia Mack who passed your e-mail to  
> me to advise me of a project taking place on the Oregon coast near  
> Reedsport that would involve the placement of "Wave Energy Collection" buoys. 
>  
>   Please be aware that the placement of this type of equipment  
> requires a review by this office to allow the Coast Guard to make a  
> determination as to whether or not this equipment will be required to  
> be marked with "Private (marine) Aids to Navigation" (PATON). 
>  
> 1.)  PATON is any marine aid to navigation that is installed and  
> maintained by anyone other than the U.S. Coast Guard. 
> 2.)  PATON is installed to mark hazards or obstructions and to ensure  
> the safety of the boating public. 
> 3.)  PATON is permitted through a Coast Guard permit process. 
>  
>   Please submit documentation to this office for review in the form of: 
>  
> 1.)  A letter outlining the project.  Please include POC, phone/fax  
> numbers, mailing address, E-mail address for POC. 
> 2.)  Copies of all federal, state, county, city/town municipality  
> permits that have been approved for this project. 
> 3.)  Copies of a site map or navigation chart indicating the location  
> and/or configuration of the equipment being placed in the water. 
> 4.)  Photos of equipment to be used. 
>  
>   Once a review has been completed a formal letter will be drafted  
> giving the Coast Guards response to this project. 
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>  
> For in-depth information regarding the 13th Coast Guard District PATON  
> program go to: http://www.uscg.mil/d13/oan/paton.htm 
>  
>   Please contact me if you have any questions and I look forward to  
> helping you with this matter. 
>  
> r/ Timothy L. Westcott 
> 13th Coast Guard District 
> Prevention Division (dp) 
> Waterways Management Branch (dpw) 
> Federal ATON Damage Claim Manager 
> Private Aids to Navigation Manager 
> Seattle, Washington 
> (206) 220-7285 / Fax 7265 
> timothy.l.westcott@uscg.mil 
> www.uscg.mil/d13/oan 
> "Boating Safety, Its everyone's responsibility!" 
> ----------------------------------------------------- 
>  
>  
> -------------- Original message ---------------------- 
> From: hh_solutions@comcast.net (Therese Hampton @ H&H Solutions) 
> Subj: Reedsport Wave Energy Project--Recreation/Public Safety Meeting 
>  
> Below is specific information regarding a meeting that I have spoken  
> with most of you about.  Purpose:  To discuss recreational impacts,  
> public safety requirements and response plans associated with the wave  
> energy park.  When:  Monday, February 5th 1:30-3:30.  Where:  Oregon  
> Solutions Offices, 506 SW Mill Street, Suite 720, Portland, OR 97201.   
> An agenda and prep materials will be mailed by next Friday, February  
> 2nd. 
> Please call or e-mail me if you have any questions.  Thanks, Therese. 
>  
> Therese Hampton, Principal 
> H&H Solutions LLC 
> "Leading People to Positive Results" 
> 360-210-7325 (office) 
> 360-852-7366 (cell) 
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Hawthorne, Joy

Subject: Reedsport OPT wave energy - MMPA permit conf call

-----Original Message----- 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov] 
Sent: Thursday, August 23, 2007 8:49 PM 
To: Therese Hampton @ H&H Solutions; Bruce Mate; skopf@oceanpowertech.com; Murphy, Michael 
Cc: Lynne Barre; Brent Norberg; Carrie W Hubard; Cathy Tortorici 
Subject: Reedsport OPT wave energy - MMPA permit conf call 
 
Therese, Bruce, Steve, Michael, 
 
To follow-up on my action item from the August 7th Reedsport OPT wave energy meeting, I have coordinated with folks in 
NMFS for a conference call about the proposed acoustic testing off of the Oregon Coast during the northbound gray while 
migration. During the week of September 4-7th, our folks (Lynne Barre, Brent Norberg, Cathy Tortorici, Carrie Hubard (HQ), 
and myself) are available for a conference call anytime on Friday, September 7th except 10-11am PST. 
 
Please let us know what time works best for you and when we can expect some materials to review before the call. 
 
-Bridgette 
 
--  
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Reedsport OPT Wave Park 
Verbal Correspondence Log 

 
Date: August 27, 2007 

Contact Person: Jim Brick 

Organization: Oregon Dept. of Fish and Wildlife 

Phone Number: (541) 440-3353 x246 

 
Brief Details of Discussion: 
Ken Homolka, Hydropower Program Leader at ODFW, suggested that we call Jim Brick, 
ODFW’s biologist for the Umpqua River, regarding salmon smolt migration  from the 
Umpqua estuary into the ocean.  The following is a summary of a phone call with Jim on this 
topic. 
 
Determining distribution of outmigrating salmon smolts is very difficult once they leave the 
estuary.  From the ocean, the Umpqua River extends 112 miles to the confluence of the north 
and south forks, above which the rivers extend approximately another 100 miles.  Most of the 
information ODFW has collected is for when salmon are leaving the tributaries in the upper 
part of the Umpqua River basin, where ODFW deploys stations to monitor outmigration.  Last 
year, ODFW conducted a year long monitoring study of smolt outmigration in the upper 
Umpqua estuary (the upper tidal reach), located at river mile 19-25.  The analysis for this study 
has not yet been completed.  In general, after leaving tributary streams in the upper watershed, 
some salmon species/races move quickly through the estuary while others may stay in the 
estuary for up to one year.  The following summarizes information about outmigration of the 
Umpqua salmon species, none of which are federally listed under the Endangered Species Act. 
 
Spring Chinook – Enter upper estuary in January, peak outmigration in February/March.  
Spring chinook are larger size at outmigration, in comparison to coho, because they may reside 
in the upper river a couple years.   
 
Fall Chinook – Outmigration occurs through upper estuary in April to June, with peak 
occurring in May.  Called 90 day wonders because they leave streams very quickly, measuring 
about 60 mm (2.4 in.) when they reach the estuary.  Reside in estuaries until September to 
October when head out to the ocean (other species/races move out of estuaries more quickly).  
Migrate through upper water column. 
 
Coho – Outmigration peaks in estuary from April to May.  Quickly move through estuary.  
Migrate through upper water column.  Reside in river about one year. 
 
Steelhead – There are a summer run and a winter run; however the timing of spawning and 
outmigration coincide.  Outmigration pattern similar to coho – occurs from April to May, with 
peak occurring in May.  Steelhead are larger size at outmigration, in comparison to coho, 
because they may reside in the upper river a couple years.  Difficult to sample outmigrating 
steelhead because they migrate in deeper water making it difficult to catch them with beach 
seines. 
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Cutthroat Trout – The timing for outmigration of this species is highly variable, and it is 
difficult to determine any peak migration period.  There are so many life history questions for 
this species, and it is difficult to tell if captured cutthroats, which all have a similar silver 
appearance, are just exhibiting fluvial movement (residents), migrating to the estuary only, or 
are fish that will eventually migrate out to sea.  It is now thought that cutthroats exhibiting this 
wide range of habitat use/migration patterns are all one population, and this conclusion lead to 
the delisting of the Umpqua cutthroat1.  Anadromous cutthroats are believed to spend about 
three years in the upper river. 

 
Follow-Up Actions: 
 

 Notify ____________________
 Contact RITE  Team ASAP 
 Return Call 
 Other (See Notes) 

 
 

NOTES 
 

 

Employee’s Name Peter Browne 

 

                                                           
1 In 2000 the Umpqua River cutthroat trout population, formerly identified as an ESU of the species, was delisted 
because NMFS determined that the population is part of a larger population segment that previously was  
determined to be neither endangered nor threatened as defined by the Endangered Species Act.  
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Reedsport OPT Wave Park 
Verbal Correspondence Log 

 
Date: August 23 & 28, 2007 

Contact Person: Eric Schindler 

Organization: Oregon Dept. of Fish and Wildlife 

Phone Number: (541) 867-4741 x252 

 
Brief Details of Discussion: 
Ken Homolka, Hydropower Program Leader at ODFW, suggested that we call Eric Schindler, 
ODFW’s ocean salmon biologist, regarding information on ocean salmon distribution in the 
project area.  The following is a summary of a phone call with Eric on this topic. 
 
In the ocean, salmon move in response to water temperature and food availability.  Fishing for 
ocean salmon occurs in the project vicinity both to the north and south of the Umpqua River 
mouth and at depths at which the Reedsport OPT Wave Park will occur. 
 
Steelhead – Those returning to the Umpqua are not encountered in the ocean (only see one or 
two dozen steelhead being caught per year in the ocean); it is thought that they do not feed on 
lures used by salmon fishermen.  Regarding timing information for steelhead, Dave Loomis at 
the ODFW Roseburg office would be the person to contact. 
 
Spring Chinook – Return to the Umpqua from the first of April to early June.  Ocean 
distribution occurs both to the north and south of the Umpqua River, with return fish coming 
from both directions. 
 
Fall Chinook – Run return occurs from mid-August to late October, and fish come from the 
north of the river mouth.  Chinook hug the shore and appear to be surfacing.  Chinook would 
also be migrating through the project area as they return to the Elk, Coos, and Coquille Rivers, 
located to the south of the project area. 
 
Coho – Returning coho are more likely coming from the south to other rivers located to the 
north of the project (other stocks transiting through the project area to northern rivers).  Coho 
may also hug the shore, but this is uncertain.  In general, more is unknown about coho in the 
ocean than with chinook.  They return later than fall chinook, and local coho stocks show up in 
the river mouth area before going in the river.  Coho are found in upwelling zones, which is 
very temperature focused, and this would occur in line with the PowerBuoy area.  Based on 
information from the fishery, adult coho could be in the buoy field area from June to the end of 
August and possibly later in the year.  Wild coho return to the Umpqua in mid-October, while 
hatchery coho return to the river in December.  Information about juvenile coho is largely 
unknown. 
 
ODFW doesn’t know how far out to sea salmon would be occurring; they don’t have that level 
of information.  Overall, there are not many answers for salmon in the ocean – there are a lot 
of unknowns.  Despite all the work that has been done, there is a lot about the ocean phase of 
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salmon that is unknown. 
 
Eric expressed definite concerns regarding loss of fishing grounds, loss of boat transit, and 
effects of EMF.  He stated that the grid of cables, running from multiple buoys, represents a 
concern, and that a single cable coming to shore is not a concern.  He indicated a big question 
is how the grid of cables will affect the salmon.  I noted that we conducted a fairly extensive 
review of literature regarding potential EMF effects, presented this information in the PAD, 
and did not find any indication that EMF affected salmon migration.  While it is known that 
olfactory sense is important to salmon migration, he is unsure how much of a role magnetic 
orientation plays. 
 
As indicated above, the primary source of information collected by ODFW on ocean salmon is 
interviews of commercial and recreation salmon fishermen.  ODFW interview 23 to 25 percent 
of the recreational fishermen coming into Winchester Bay.  The state summarizes the 
information as Safe documents (posteason reviews of ocean salmon fisheries) for the Pacific 
Fishery Management Council.  These reports tell how many salmon are caught and landed at 
different ports by commercial and recreation salmon fishermen.  The reports do not tell where 
the salmon were caught (i.e. how far from shore).  As opposed to rock fish, salmon are always 
moving, following the upwelling, and therefore can be miles away from one day to the next.  
Bill Percy of OSU conducted seining for juvenile salmon at sea in the early 1980s and has 
written a book on juvenile salmon distribution in the ocean. 
 
There are two main type of tags used for salmon: 
 
1) Coded wire tags are inserted into the nose and, perhaps a batch of 100,000 fish will have the 
same number.  Coded wire tag information is collected by the Pacific States Marine Fisheries 
Commission and raw data, referred to as regional mark processing data, is available from 
them, though no summary reports have been done.  Information on coded wire tags is collected 
during interviews by ODFW biologists at the docks and then forwarded to PSMFC.   
 
2) PIT (passive integrated transponder) tags are individual tags for individual fish.  They are 
used primarily only for fish migrating out of the Columbia to track their downstream 
migration.  These have not been used for ocean salmon.  Because commercial and some 
recreationally caught salmon are dressed before coming into port, PIT tags do not provide 
useful tracking information for salmon.  Eric indicated that PIT tags are being used to monitor 
movement of rockfish and that they could possibly be used for tracking movement of salmon 
through a wave energy project.  I asked that since salmon cover so much ground throughout 
the water column, while rockfish typically have a small home range near the bottom, wouldn’t 
the ability to pick up on a salmon swimming through a wave park be like finding a needle in a 
haystack.  He said that this may be true and suggested calling Polly Rankin in his office 
(x273), who leads the rock fish PIT tag tracking studies, regarding the applicability of this 
approach. 
 
Other than ODFW’s interviews and the coded wire tags, Eric knew of no other ocean salmon 
studies occurring.  He had heard of a ocean salmon trawling study being conducted, but he has 
no other information about this. 
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Follow-Up Actions: 
 

Employee’s Name Peter Browne 
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Hawthorne, Joy

Subject: Aquatic Species Agenda Planning
Attachments: Agenda_9-10-11.doc; Issue-Meeting Schedule_Aquatics.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net] 
Sent: Wednesday, August 29, 2007 7:01 PM 
To: Cristen Don; Murphy, Michael; Steve Kopf 
Subject: Re: Aquatic Species Agenda Planning 
 
Attached is some information for discussion at our conference call tomorrow.  Therese.  
 
 
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
 
 -------------- Original message ---------------------- 
From: hh_solutions@comcast.net (Therese Hampton @ H&H Solutions) 
> I wanted to confirm a conference call next Thursday to do agenda  
> planning for aquatic species. 
>  
> Date:  Thursday, August 30th 
> Time:  1:30-2:30 
> Conference Call In Line:  (605) 990-0150 149725# 
>  
> Talk to you then!  Therese.  
>  
> -- 
> Therese Hampton, Principal 
> H&H Solutions LLC 
> "Leading People to Positive Results" 
> 360-210-7325 (office) 
> 360-852-7366 (cell) 
 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Monday, September 10th  10:00 – 4:00 

World Trade Center—Plaza Conference Room 
And  

Tuesday, September 11th  9:00 – 3:00  
World Trade Center—River Room 

121 S.W. Salmon Portland, OR 
Call-In Line:  (605) 990-0150 149725#   

 
AGENDA 

 
Outcomes: 
 Create broad plan on marine mammal issues 
 Establish where there is agreement on baseline studies and identify areas for 

further discussion 
 Define next steps for all issues:  Additional information needed and/or 

difference of opinion about effects and why. 
 
 

1:00 – 2:30 Marine Mammal Issues  
 Status of migration proposal/schedule for overall study 

design 
 Identify the set of issues to be addressed 
 Agree on information needs and/or effects discussion 

 
2:30 – 2:45 Break 
 
2:45 – 4:00  Baseline Studies 

 Review OPT prposal 
 Discuss areas of agreement 
 Identify areas of difference and interests 
 Next Steps 

 
4:00 – 5:00   Develop next steps based on OPT proposal for:    

 Sea Turtles 
 Macroalgae 

 



AGENDA 
 

Develop next steps based on OPT proposal for: 
 
 
9:00 – 10:00  EMF 
 
10:00 – 10:45 Seabird Impacts 
 
10:45 – 11:30  Pinniped Haul Out 
 
11:30 – 12:00  Mooring Line Fouling 
 
12:00 – 1:00  Lunch  

 
1:00 – 1:45  Oil Spills/Leakages  
 
1:45 – 2:30  Noise/Vibration 
 
2:30 – 3:00   Mooring and Cable Installation/Removal 
 

 



 
Aquatics Issues 

Draft Settlement Issue Schedule—revised 8/28/07 
Issue July Meeting August Meeting September Meeting October Meeting 

1. Marine Mammal 
Issues 

Discussion with Bruce 
Mate on whale behavior 
and conceptual study 
design 

 Provide review and 
input on whale impact 
study design 

  

 Assure complete 
description of issue 

 Agree on supporting 
information 

 Agree on effects 

 Discuss proposed 
study plans 

2. Alteration of water 
column and seabed 
habitat 

Discussion of baseline 
studies 

Discussion of baseline 
studies. 

 Establish agreement 
on baseline/Identify 
areas for further 
discussion  

 Agreement of key 
baseline studies 

 Discussion on effects 
and potential study 
plans. 

3. EMF   Finalize supporting 
information needs 

Agree on effects 

4. Seabird Impacts   Finalize supporting 
information needs 

Agree on effects 

5. Oil Spills/Leakages   Finalize supporting 
information needs 

Agree on effects 

6. Noise/Vibration   Finalize supporting 
information needs 

Agree on effects 

7. Mooring and Cable 
Installation/Removal 

  Finalize supporting 
information needs 

Agree on effects 

8. Sea Turtles   Finalize supporting 
information needs. 
Agree on effects 

 



 
9. Mooring Line Fouling   Finalize supporting 

information needs 
Agree on effects 

10. Macroalgae   Finalize supporting 
information needs 

Agree on effects 

11. Pinniped Haul Out    Agree on effects Agree on actions 
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Reedsport OPT Wave Park, LLC Project No.:  12713-000

NOTICE OF INTENT TO FILE LICENSE APPLICATION, FILING OF PRE-
APPLICATION DOCUMENT, AND APPROVING USE OF THE TRADITIONAL 

LICENSING PROCESS

(August 30, 2007)

a.  Type of filing:  Notice of Intent to File License Application and Request to Use the 
Traditional Licensing Process

b.  Project No.:  12713-000

c.  Date Filed:  July 2, 2007

d.  Submitted By:  Reedsport OPT Wave Park, LLC

e.  Name of Project:  Reedsport OPT Wave Park

f.  Location:  Oregon state territorial waters of the Pacific Ocean, about 3 miles off the 
coast near Reedsport, in Douglas County, Oregon   The proposed transmission line would 
occupy  about 2.5 acres of United States lands within the Oregon Dunes National 
Recreation Area, Siuslaw National Forest, administered by the U.S. Forest Service.

g.  Filed Pursuant to:  18 C.F.R. §§ 5.5 and 5.6 of the Commission’s regulations.

h.  License Applicant Contact:  Mr. Charles F. Dunleavy, 1590 Reed Road, Pennington, 
NJ 08534; (609) 730-0400; or email at edunleavy@oceanpowertech.com

i.  FERC Contact:  Jim Hastreiter at (503) 552-2760; or email at 
james.hastreiter@ferc.gov

j. Pursuant to 18 C.F.R. § 5.3(a)(2), Reedsport OPT Wave Park, LLC filed a request to 
use the Traditional Licensing Process on July 2, 2007, and provided public notice of this 
request on August 2,  2007.  With this notice, the Director of the Office of Energy 
Projects approves Reedsport OPT Wave Park, LLC’s request to use the Traditional 
Licensing Process.

k.  With this notice, we are initiating informal consultation with:  (a) the U.S. Fish and 
Wildlife Service and/or NOAA Fisheries under section 7 of the Endangered Species Act 

20070830-3026 Issued by FERC OSEC 08/30/2007 in Docket#: P-12713-000
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and the joint agency consultation thereunder at 50 CFR Part 402; (b) NOAA Fisheries 
under section 305(b) of the Magnuson-Stevens Fishery Conservation and Management 
Act and implementing regulations at 50 CFR 600.920; and (c) the Oregon State Historic 
Preservation Officer, as required by section 106, National Historic Preservation Act, and 
the implementing regulations of the Advisory Council on Historic Preservation at 
36 CFR 800.2.

l. With this notice, we are designating Reedsport OPT Wave Park, LLC, as the 
Commission’s non-federal representative for carrying out informal consultation, pursuant 
to section 7 of the Endangered Species Act, section 305 of the Magnuson-Stevens Fishery 
Conservation and Management Act, and section 106 of the National Historic Preservation 
Act

m.  Reedsport OPT Wave Park, LLC filed a Pre-Application Document (PAD) with the 
Commission pursuant to 18 CFR 5.6 of the Commission’s regulations.

n.  A copy of the PAD is available for review at the Commission in the Public Reference 
Room or may be viewed on the Commission’s website www.ferc.gov using the 
“eLibrary” link.  Enter the docket number, excluding the last three digits in the docket 
number field to access the document.  For assistance, contact FERC Online Support at 
FERCONlineSupport@ferc.gov or toll free at (866) 208-3676, or for TTY, (202) 502-
8659.  A copy is also available for inspection and reproduction at the address in 
paragraph h. 

Register online at http://ferc.gov/esubscribenow.htm to be notified via email of new filing 
and issuances related to this or other pending projects.  For assistance, contact FERC 
Online Support.

Kimberly D. Bose
Secretary

20070830-3026 Issued by FERC OSEC 08/30/2007 in Docket#: P-12713-000
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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D. C. 20426

August 31, 2007 

OFFICE OF ENERGY PROJECTS

Project No. 12713-000--Oregon
Reedsport OPT Wave Park Project
Reedsport OPT Wave Park, LLC

Mr. Charles F. Dunleavy
1590 Reed Road
Pennington, NJ  08534

RE:  Authorization to Use the Traditional Licensing Process

Dear Mr. Dunleavy:

In your July 2, 2007 notice of intent and pre-application document (PAD) you 
requested authorization to use the Traditional Licensing Process (TLP) in preparing a 
license application for the proposed 2.1-megawatt Reedsport OPT Wave Park  Project, 
which would be located in the Pacific Ocean off the coast of Douglas County, Oregon
near Reedsport.

In response to your TLP request, letters were filed by the Oregon Department of 
Fish and Wildlife, U.S. Forest Service, and the Mayor of Reedsport, Oregon. These 
licensing participants all supported your request to use the TLP.

On August 2, 2007, you filed documentation with the Commission that you 
published notice of your request to use the TLP in the July 4, 2007, edition of the The 
World, a newspaper serving Coos and Douglas Counties.  Your notice contained the 
information required in section 5.3(d)(2) of the Commission’s regulations, including a 
statement requesting that comments on the request to use the TLP be filed with the
Commission within 30 days.  

Therefore, based on the lack of objection to the TLP and the information you’ve 
provided which indicates that the flexibility of the TLP should lead to the resolution of 
complex issues and timely license issuance I am granting your request.

20070831-4004 Issued by FERC OSEC 08/31/2007 in Docket#: P-12713-000
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If you have any questions, please contact Jim Hastreiter at (503) 552-2760.

Sincerely,

J. Mark Robinson
Director
Office of Energy Projects

cc: Public Files
Mailing List

20070831-4004 Issued by FERC OSEC 08/31/2007 in Docket#: P-12713-000
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Hawthorne, Joy

Subject: Aquatic Species:  Meeting Agenda and Material
Attachments: Agenda_9-10-11.doc; Issue_EMF_rev0_final[1].pdf; 

Issue_Alteration_of_Seabed_Construction_rev0_final[1].pdf; 
Issue_Marine_Mammal_Injury_rev0_final[1].pdf; Issue_Mooring_Line_Fouling_rev0
_final[1].pdf; Issue_Pinniped_Haul_Out_rev0_final[1].pdf; Issue_Seabirds_rev0_final[1].pdf; 
Action Items_Aquatics.doc

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Tuesday, September 04, 2007 8:16 PM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Bruce 
Mate; Steve Kopf 
Subject: Aquatic Species: Meeting Agenda and Material 
 
Attached is the meeting agenda and background material for next week's aquatic species meeting.  Reminder about time and place: 
 
Date:  Monday, September 10th AND Tuesday, September 11th 
Times:  Monday--1:00 - 5:00  Tuesday--9:00 - 3:00 
Location:  World Trade Center Plaza Conference room and River room 
 
PLEASE READ ALL THE ATTACHED MATERIAL AND BE PREPARED TO DISCUSS AT THE MEETING.  If you 
have any questions about the material (not comments or differences, but clarification, etc), please feel free to e-mail Mike Murphy 
or Steve Kopf so that they may be prepared to address some of your questions.   
 
I have also attached an updated version of the action items list.   
 
Thanks, Therese.  
 
 
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Monday, September 10th  1:00 – 5:00 

World Trade Center—Plaza Conference Room 
And  

Tuesday, September 11th  9:00 – 3:00  
World Trade Center—River Room 

121 S.W. Salmon Portland, OR 
Call-In Line:  (605) 990-0150 149725#   

 
AGENDA 

 
Outcomes: 
 Create broad plan on marine mammal issues. 
 Establish where there is agreement on baseline studies and identify areas for 

further discussion. 
 Define next steps for all issues:  Additional information needed and/or 

difference of opinion about effects and why. 
 
 

1:00 – 2:30 Grey Whale Issues  
• Status of migration proposal/schedule for overall study 

design 
• Identify the set of issues to be addressed 

 
2:30 – 2:45 Break 
 
2:45 – 4:00  Baseline Studies 

• Update on near-term studies 
• Review OPT response 
• Discuss areas of agreement 
• Identify areas of difference and interests 
• Next Steps 

 
4:00 – 5:00   Develop next steps based on OPT proposal for:    

• Sea Turtles 
• Macroalgae 

 



AGENDA 
 

Develop next steps based on OPT proposal for: 
 
 
9:00 – 10:00  EMF 
 
10:00 – 10:45 Seabird Impacts 
 
10:45 – 11:30  Pinniped Haul Out 
 
11:30 – 12:00  Mooring Line Fouling 
 
12:00 – 1:00  Lunch  

 
1:00 – 1:45  Oil Spills/Leakages  
 
1:45 – 2:30  Noise/Vibration 
 
2:30 – 3:00   Mooring and Cable Installation/Removal 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No. 2.  EMF 

Rev 0 - September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified a 
concern about the effects of electromagnetic fields (EMF) produced by the project on marine 
life, especially sharks, rays, salmon, and plankton. 
 
2.0 Relevant Existing Information  
 
Existing information is provided in the following section. 
 
3.0 Project Effects  (from Section 5.3.3.3 of the PAD) 
 
Animals, including all marine life, are exposed to electric and magnetic fields and influences in 
their natural environments.  Electric and magnetic fields occur naturally within the environment.  
These fields are also produced by man-made sources, including subsea telecommunications 
cables (fiber optic and coaxial) and power cables; these cables are numerous and have been in 
use for many years all over the world. 
 
The flow of electric current through a submarine transmission line results in the generation of  
EMF.  Power cables generate EMF, which consists of both electric (E) and magnetic (B) field 
components.  The strength of both types of field depends on the details of the magnitude and 
type of current flowing through the cable, the construction of the cable and shielding if any, and 
grounding of the system.  In addition, the flow of seawater or organisms through a B field creates 
a weak electric field, referred to as an induced (iE) electric field.  For the Reedsport OPT Wave 
Park, the Aquatic Species subgroup identified the need to further quantify EMF frequencies and 
field levels and to develop a study plan to understand the impact of EMF on the behavioral 
response of sharks and rays.  Below, we discuss the potential for effects of EMF on aquatic life, 
with a focus on sharks and rays, in the project area.  A more detailed discussion is presented in 
Appendix 5-5 of the PAD. 
 
Three components of the project represent sources of EMF:  the PowerBuoys, the subsea pod, 
and the subsea cables that bring power to the shore.  The PowerBuoy produces power at 
frequencies between 1/12 and 1/8 cycles per second (Hz) and is rectified to 60 Hz before being 
transmitted to shore via the subsea cable. 
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The PowerBuoy and subsea pod designs serve as Faraday cages, an enclosure formed by a 
conducting material, to shield EMF .  Because of the Faraday cage shieldings, the buoys and 
subsea pod will not emit significant E fields external of the PowerBuoy.  Metallic sheathing and 
grounding of these shields of the cable lengths leading from the buoys to the subsea pod and 
from the subsea pod to shore will be used to significantly reduce or eliminate E fields from being 
emitted into the surrounding aquatic environment (USACE 2004).  Shielding does not eliminate 
magnetic B fields. 
 
The frequency range of a shark’s E field receptors is less than or equal to 1/8 to 8 cycles per 
second (Hz), with no demonstrated sensitivity in the 50 to 60 Hz range (Valberg 2005).  The 
typical AC power frequency field has very low frequency fields (60 Hz in North America) with 
long wavelengths (about 3,100 miles); they carry very little energy and cannot break chemical 
bonds or heat living tissue (USACE 2004).  Elasmobranchs can detect B fields within 25 to 100 
micro-Tesla (uT) against the ambient geomagnetic field (Scottish Executive 2007).  Typical B 
field at the surface of a 132 kV cable is 1.6 uT (Scottish Executive 2007).  The project will likely 
use a 12 kV cable at peak currents of 135 amps, worst case, or less.  The resulting B field will 
then be less than 5 uT at 1M from the cable; therefore, no impacts would be expected. 
 
Sound & Sea Technology Ocean Engineering (2002) conducted an assessment of the potential 
behavioral effects of marine life in response to EMF generated by an OPT, Inc. wave energy 
converter to support development of OPT, Inc.’s Kaneohe Bay Project in Hawaii.  The purpose 
of the analysis was to assess whether the electric or magnetic fields created by the OPT, Inc. 
wave energy converter have the potential to adversely impact marine life in the vicinity of the 
project site. 
 
From study results, Sound and Sea Technology (2002) concluded that EMF effects on marine 
organisms may range from no effect to avoidance of the vicinity of the subsea cable.  Organisms 
sensitive to EMF may detect emissions near the subsea cable, but the effects would be 
temporary.  Because the cable would occupy a small area on the seabed, the effect of avoidance 
behavior was expected to be minimal.  Researchers found no evidence in the literature of either 
short- or long-term effects of EMF from cables similar to the proposed subsea cable on marine 
fauna, other than the potential behaviors summarized above.  Although there have been a number 
of studies of the effects of EMF in terrestrial settings, no similar assessments were found for 
marine settings (Department of the Navy 2003; Sound & Sea Technology Ocean Engineering 
2002). 
 
In its Environmental Assessment for OPT, Inc.’s Kaneohe Bay Project, the Department of the 
Navy (2003) concluded that “The small scale and limited area of disturbance indicate that 
impacts from (EMF) on marine organisms would be minor and temporary.  Impacts of (EMF) on 
marine organisms were expected to range from no impact to avoidance (for bottom-dwelling 
organisms only) (in) the vicinity of the subsea cable” (Department of the Navy 2003). 
 
In the EIS for the proposed Cape Wind Energy Project in Massachusetts, the USACE (2004) 
analyzed potential impacts of EMF to aquatic life and concluded that the project’s subsea 
transmission components would not result in any adverse effects to the aquatic community from 
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E fields.  The USACE (2004) reported that “the actual magnitude of typical 60-Hz magnetic 
fields in the vicinity of the (proposed project) submarine cables is, in most locations, many fold 
below that of the steady geomagnetic field (~500 mG)” from the earth and the maximum 
exposure would occur over “...an extremely small space, and decrease rapidly within a few feet 
of such locations...”.  The USACE (2004) concluded that there were no anticipated adverse 
effects to fish species or the marine environment resulting from the 60-Hz B fields that would 
result from project operation. 
 
In its March of 2007 environmental assessment, prepared for the development of wave and tidal 
stream devices in Scotland, the Scottish Executive (2007) concluded that “electrical and 
magnetic fields generated by tidal and wave devices are likely to be small and within the 
variation range of naturally occurring fields in the North Sea....” but detectable to EMF sensitive 
species from the strongest magnetic and induced electric fields generated next to the cable.  The 
report further concludes the following: 
 

 Marine flora and macro-invertebrates are not sensitive to EMF and therefore no impacts from 
installation or operation of wave energy devices is expected. 

 Marine teleost (bony) fish do not react to electric fields at the strength produced.  No impacts 
are expected. 

 Evidence from existing cables indicated that navigation and migration of Atlantic salmon is 
not expected to be impacted by the magnetic field produced 

 Certain sharks and rays will likely be able to detect the electric field produced from a cable, 
but would not cause an avoidance reaction.  There is no evidence of any significant effect to 
elasmobranch migration patterns. 

 There is no evidence that magnetic fields have influenced cetacean migration. 
 
These findings of no impact are also echoed by the World Health Organization (2005), which 
reported that while “some investigators have suggested that human-made EMF from undersea 
power cables could interfere with the prey sensing or navigational abilities of (electrosensitive 
fish such as sharks and rays) in the immediate vicinity of the sea cables... none of the studies 
performed to date to assess the impact of undersea cables on migratory fish (e.g., salmon and 
eels) and all the relatively immobile fauna inhabiting the sea seafloor (e.g., mollusks), have 
found any substantial behavioral or biological impact.” 
 
4.0 Need for Additional Information 
 
Additional information is needed as to the EMF levels associated with project operation and how 
these levels compare to known thresholds for elasmobranchs and other aquatic species.  OPT 
therefore proposes to calculate EMF emitted by the PowerBuoy, the subsea pod, and the subsea 
transmission cable (engineering calculation, not in situ) based on the final design of the project 
components.  OPT will then compare the results levels to known thresholds for elasmobranchs 
and other aquatic species.  This determination will be included in the FERC draft and final 
license applications. 
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On August 31, 2007, Surfrider Foundation submitted comments regarding potential effects of 
EMF associated with the project.  OPT is in the process of evaluating recommendations 
contained in this letter. 
 
5.0      References 
 
Full citations referenced in Section 2 above are provided in the Literature Cited section (Section 
8) of the PAD. 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No. 4.  Alteration of Seabed Habitat/Effects of Project Installation 

Rev 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified the need 
to assess the effects of installation of the mooring system and subsea cables.  The installation 
involves the use of heavy construction equipment including cranes, barges, tugs, and trenching 
equipment that may harm of some aquatic species.  The subgroup identified the need to better 
define the construction process so that an adequate assessment of risks can be determined.  Also, 
the subgroup identified the need to evaluate what longer term changes to the aquatic community 
would occur because of the presence of the anchors on the seabed. 
 
The Aquatic Species Subgroup evaluated the potential effects of project construction to the 
marine community, and concluded that the potential effects were low for sediment and benthic 
habitats, epibenthic macroinvertebrates, and benthic infauna (Level 2), and uncertain (U) for 
demersal fish.  For project operation, the subgroup indicated that the mooring system 
represented a low potential impact to the sediment and benthic habitats and demersal fish (see 
pp. 25-26 of the Declaration of Cooperation, pp. 5-117 and 5-118 in the PAD). 
 
2.0 Relevant Existing Information  
 
2.1 Marine Geology (from Section 5.1.2.3 of the PAD) 
 
Navigational charts produced by NOAA show that the proposed PowerBuoy field ranges in 
depth from 150 to 210 feet.  Side scan sonar data and sediment samples from the vicinity of the 
proposed project area were collected by researchers at OSU (USGS 2007a).  Sampling sites were 
up to 4.5 miles north and 2.5 miles west of the 14-PowerBuoy area.  Proximal data collected in 
the area confirmed that the surface sediment was a mixture dominated by sand with a smaller 
component of silt.  The results are summarized in Table 1.  Interpolating the sediment data based 
on side scan sonar data, a map of the benthic sediment distribution was generated (Figure 5.1.2-
1).  Further, high-energy waves dominate the surrounding area and limit the habitat complexity 
of the environment.  Reefs or other rocky structures are not expected, but detailed information of 
the entire project area is currently not known. 
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TABLE 1 
GRAIN SIZE DISTRIBUTIONS FROM SEABED SURFACE SEDIMENT SAMPLES 

COLLECTED IN THE VICINITY OF THE PROPOSED PROJECT AREA 

Site Name Latitude Longitude 
Water 
Depth 

(m) 
Sampler 

% 
Sand 

% 
Silt 

% 
Clay 

Shepard Code 

OSU6901-1 43.815 -124.260 89 Box Core 64 22 14 SILTY SAND 
OSU6901-2 43.817 -124.233 70 Box Core 90 6 4 SAND 
OSU6901-3 43.817 -124.215 50 Box Core 85 2 13 SAND 
OSU6901-4 43.817 -124.197 30 Box Core 88 12 0 SAND 

OSU6403-265 43.783 -124.272 88 Dietz-LaFond 42 44 14 SANDY SILT 
OSU6403-266 43.733 -124.270 95 Dietz-LaFond 31 51 18 SANDY SILT 

Source:  USGS 2007a. 
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FIGURE 1 
SEDIMENT MAP 
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2.2 Habitat Overview (from Section 5.1.4.1 of the PAD) 
 
Long stretches of soft bottom subtidal habitat are typical off the coast of Oregon and are the 
result of Oregon’s high energy waves.   
 
The Oregon Coast is an exposed coastline that is battered by high energy waves (ODFW 2006b).  
These waves create soft bottom subtidal habitat all along the nearshore coastline.  As wave 
energy decreases, sands mix with mud and change the sediment composition.  Species associated 
with intertidal sand and mud flats perform a suite of services to the ocean, most notably nutrient 
cycling (ODFW 2006b). 
 
As identified above, the project vicinity is generally composed of sand and mud subtidal habitat.  
The sand subtidal habitat can include many of the species that are normally in estuaries and 
protected embayments (U.S. Department of Commerce [USDOC] 1977).  Mud subtidal habitat 
areas typically include a variety of substrates ranging from mud to mixes of mud, sand and 
gravel.  The variations within the sediment are based upon different wave energy regimes 
(USDOC 1977). 
 

Several species are associated in and around these subtidal habitat including both fish and 
invertebrate species.  Many of these species are shellfish, but range from clams to sea slugs.  The 
majority of the species found in subtidal sand habitat are well adapted to the high energy 
environment and generally are capable of burrowing within the substrate (USDOC 1977).  Local 
fish species are generally composed of demersal flatfish, but can include sharks and rockfish.  
The PAD includes lists of species expected to be associated with soft bottom and subtidal habitat 
in the project area (Section 5.1.4, Fish and Aquatic Resources). 
 
3.0 Project Effects  (from Section 5.3.3.5, Mooring and Subsea Cable Installation, and 
Section 5.3.3.6, Alteration of Seabed Habitat, of the PAD) 
 
The placement of the PowerBuoy anchors on the seafloor would impact the biota directly 
beneath each anchor, such as clams, snails, worms, and other species of immobile or slow 
moving benthic organisms.  Each anchor will cover an area approximately 20 feet by 20 feet, and 
the total area of the seafloor ultimately covered by 30 anchors would be 12,000 square feet (0.3 
acre).  Immobile organisms along the subsea cable route would also be similarly affected.  
Pelagic fish are highly mobile and, therefore, would not be affected during installation of the 
PowerBuoys, associated moorings, and the subsea cable.  Bottom-dwelling fish and other mobile 
organisms, such as crabs, would likely move to nearby areas during construction activities. 
 
The proposed project will consist of approximately 30 anchors that are monolithic, steel-
reinforced, pre-cured concrete blocks approximately 20 feet long by 20 feet wide by 10 feet high 
(3,941 cubic feet; 6 meters L x 6 meters W x 3.1 meters H).  The anchors are presently designed 
to protrude above the ocean floor.  It is expected that the anchors will act as an artificial reef and 
will alter the overall marine habitat and species assemblages.  The Aquatic Species 
subcommittee identified the need to better quantify the impact and make an assessment of 
impacts. 
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Following completion of project construction, it is anticipated that sediments around the subsea 
cable and anchors will quickly redistribute, benthic organisms will resettle in areas where 
disturbance occurred, and groundfish and other fish use of the area will, perhaps immediately, 
return to preconstruction levels.  The presence of the anchors may slightly reduce available 
foraging habitat and temporarily displace proximal habitat usage during installation.  Further, the 
anchor systems could potentially alter the composition and pattern of the sediment, which may 
mildly alter the proximal landscape of the habitat near the anchor system.  However, as discussed 
in DTA (2006), areas of shelter, structure, or cover are typically sought by fish for protection 
from predators (Johnson and Stickney 1989).  Artificial structures such as docks can represent 
attractive sources of cover and refuge, especially hard substrate having a vertical orientation 
(USACE 2004) in many marine areas that have comparably little structure associated with the 
seabed.  Colonization by marine life that otherwise would not occur in a particular area, in turn, 
attracts other predatory fish (Ogden 2005).  Sampling conducted before and after installation of 
the Vindeby offshore wind farm along the Danish Coast found that fish abundance increased and 
that other flora and fauna generally improved (Robert Gordon University [RGU] 2002).  As 
such, the structures associated the project anchors may likely provide habitat for fish and other 
marine organisms. 
 
Away from the actual footprint of the anchors and the subsea cable, project installation may pose 
short-term effects on marine mammals, fish, and other aquatic organisms in the project area.  A 
crane on a barge will be used to lower the anchors into the water and no drilling will be required.  
In addition, a ship will be used to install the cable and other support ships may likely be in the 
area during project construction.  Noise associated with the installation activities may 
temporarily alter migration and feeding patterns.  The affected area would vary based upon 
species.  Pinniped hearing is far less acute than whales, which can detect sound over 15 to 20 
miles away.   
 
4.0 Need for Additional Information 
 
Any effects related to construction of the project are expected to be minor and short term.  
Following completion of project construction, it is anticipated that sediments around the subsea 
cable and anchors will quickly redistribute, benthic organisms will resettle in areas where 
disturbance occurred, and groundfish and other fish use of the area will, perhaps immediately, 
return to preconstruction levels.  However, site specific information regarding the seabed and 
benthic fauna is needed.   
 
4.1 Geophysical Survey 
 
During  September  2007, OPT will conduct a geophysical survey of the array location and 
subsea cable route to better understand the seabed of the project area.   
 
The study will cover the 800 x 800 m array site with an approximate depth of 50 m and will  
include the following: 
 

• Multibeam bathymetry – 100 percent bottom coverage. 
• Subbottom profiling – 25 m spacing 
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• Sidescan survey – 100 percent bottom coverage 
• Magnetometer – 100 m line spacing 
• Grab sampling – as required, assume 10 to 15 stations, for grain size analysis. 
• Towed video camera survey of array centerline parallel with the shore. 

 
A cable route survey will be undertaken from the end of the outfall pipe to the array site within a 
200 m corridor.  The survey is expected to include the following: 
 

• Multibeam bathymetry – 100 percent bottom coverage. 
• Subbottom profiling – 25 m spacing 
• Sidescan survey – 100 percent bottom coverage 
• Magnetometer – 100 m line spacing 
• Towed video camera survey of route centerline. 

 
A diver inspection of the end of the pipe and inshore as far as the pipe is exposed will also occur.  
This inspection will be a one day effort by SCUBA divers, and will not involve excavation or 
heavy equipment.  The results of the study will be included in the license application and will be 
used to better evaluate potential effects of project anchors on the seabed and the benthic 
community.  
 
4.2 Benthic Fauna 
 
OPT is proposing that a survey of benthic fauna be conducted this winter as part of an OWET 
effort, that would evaluate the project area and a control site.  The buoy array and cable route 
will be evaluated to determine species that occur in the project area and to provide baseline data.  
OPT anticipates sampling four stations along the cable route at depths of approximately eight 
meters (or as shallow as can be safely sampled), 20 meters, 30 meters, and 40 meters. It is 
expected that three replicate samples will be taken at each station along the cable route (for a 
total of 12 total samples) in order to determine within-station and between-station variability.   
 
An additional five samples will be taken within the buoy array area (800 meters x 800 meters) at 
depths from approximately 50 meters to 57 meters. The sample locations will be positioned 
randomly. Based on what is know of faunal depth zonation in this area, these samples can be 
assumed to be within the same block for a stratified random block sampling design. The sand 
bottom in the project area is expected to be relatively homogeneous, so five samples should 
provide adequate coverage. 
 
Samples will be taken using a grab sampler.  The sample will be sieved through a 0.5 mm screen, 
and washed into sample jars and preserved.  Samples will be sorted in a lab where the organisms  
will be identified to the lowest feasible taxonomic level (usually species, but genus or family for 
juvenile, damaged, or undescribed specimens).  Study findings will be summarized in a report. 
 
In addition, a qualified biologist will review the video from towed video camera collected as part 
of the geophysical survey (see previous section) to identify any observed epibenthic fauna, 
demersal fish, macroalgae, or other visible marine life. 
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4.3 Coordination with Oregon Fisherman’s Cable Committee 
 
OPT will coordinate and work with the Oregon Fisherman’s Cable Committee to deploy the 
subsea power cabling consistent with current guidelines. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 8) of the 
PAD. 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No. 1 - Marine Mammal Injury/Entanglement 

Rev 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup indicated that the 
potential project effects to cetaceans were high (Level 1 in the Potential Effects Matrix; see pp. 
25-26 of the Declaration of Cooperation, pp. 5-117 and 5-118 in the PAD).  The Aquatic Species 
Subgroup identified the need for further understanding of migratory whale paths, effectiveness of 
acoustic guidance, and injury mechanisms, as well as the need to acquire additional information 
during settlement discussions to support study plan development.  Further, the Aquatic Species 
subcommittee identified the need to develop study plans during the settlement process, and to 
consider quantification of frequencies and sound pressure levels. 
 
2.0 Relevant Existing Information  (from Section 5.1.4.5 and Section 5.1.7.1 of the PAD, 
and the Army Corps Joint Permit Application for Phase I – single PowerBuoy. 
 
Oregon marine waters support 15 cetacean species that are not ESA listed on an intermittent or 
year-around basis (NOAA 2007e).  These species do not pose commercial harvest value, but do 
provide some recreational importance in regards to whale watching.  Overall, there is little 
unnatural mortality or pressure on population numbers.  Population trends for the 15 cetacean 
species appear relatively stable (NOAA 2007e).  In the PAD, OPT summarized information 
compiled by NOAA (2007e) for each of these species regarding distribution, habitat use, and 
population status (Table 1).  In addition, two maps were generated of whale and dolphin and 
porpoise sightings from aerial surveys conducted in 1989 to 1990 and 1996 (Figures 1 and 2). 
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TABLE 1 
SUMMARY OF POTENTIAL MARINE MAMMALS WITHIN THE PROJECT AREA FROM NOAA STOCK ASSESSMENT 

REPORTS* 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon's 
continental shelf. 

No direct population estimates are available.  
Population not considered threatened and is 
not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is making a 
marked recovery.  Population is currently 
over 20,000 individuals and showing positive 
growth. 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California. Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are available, 
but population considered in good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the most 
abundant cetacean off of California and its 
population status is in excellent condition.  

Striped dolphin Stenella coeruleoalba No sightings in Oregon. Located within 100-300 nm from 
coastline in California. Prefer warm 
water and distant offshore locations.  

Potential increase in population.  Population 
not considered threatened and is not a 
strategic stock. 

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon  in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

While moderate risk of unnatural mortality 
exists, insufficient data is available to 
indicate low abundance or negative 
population trends.  

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon  in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon  in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 

north and south movements. 
Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are not 
available, but no direct threat to the 
population was identified and is considered a 
non-critical stock.  

Harbor  or common 
porpoise 

Phocoena phocoena Sighted year-around in nearshore 
transboundary waters.  Frequent use of 
project vicinity was not identified 

Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability.  

Population is not considered "strategic" due 
to low annual unnatural mortality.  Numbers 
are not listed as depleted.  Overall population 
trends are not known.   

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend assessment is 
not available.  Population not considered 
threatened and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend assessment is 
not available.  Population not considered 
threatened and is not a strategic stock. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend assessment is 
not available.  Population not considered 
threatened and is not a strategic stock. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore pelagic 
waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend assessment is 
not available.  Population not considered 
threatened and is not a strategic stock. 

Harbor seal Phoca vitulina 
richarii  

Common residents in nearshore waters 
year-around. 

Individuals are local non-migratory 
residents that occupy rocks, reefs, and 
beaches.  Local movements are driven 
by season, pupping and prey location. 

Large population numbers appear to have 
exceeded equilibrium and may now be 
balancing. 

Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although no 
trend analyses are available. 

Source:  NOAA 2007e. 
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FIGURE 1 
NON ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 
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FIGURE 2 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
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Summary information is provided below for gray whale (Eschrichtius robustus) and harbor 
porpoise (Phocoena phocoena), the two most common cetacean species in the project area. 
 
Harbor Porpoise 
 
 Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007e).  Research has shown that 
porpoise do not generally migrate and have a limited local range that does not intermix with 
other proximal stocks (NOAA 2007e).  They can be found over 100 miles offshore, but generally 
remain inland.  Distribution is based upon food resources.  The project vicinity does not offer 
notable habitat for local common porpoise.  Presence of porpoise near the project vicinity is 
likely intermittent and during feeding trips. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock (Figure 
3).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection in 
1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
 
Gray whales migrate up and down the Pacific coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (USDOI 1989), and it represents the longest migration of any mammal.  During 
migration, whales pass through Oregon and Washington coasts (NMFS 2002) and are the focus 
of nearshore whale watching programs.  Gray whales feed on benthic invertebrates and generally 
remain within a few miles of the shoreline (Rice and Wolman 1971).  They can intermittently be 
found near the mouths of estuaries as they are searching for food. 
 
Gray whales are a success story for recovery of endangered species with current populations 
estimated to be approximately 27,000 whales (Rugh et al. 1999).  This population level is 
thought to be near pre-exploitation population levels (NMFS 2002).  Because of the gray whale 
presence in the project area and interest expressed by stakeholders, a more detailed discussion of 
gray whales is included in Appendix 5-2 of the PAD to further characterize presence, timing and 
habitat usage. 
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FIGURE 3 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002. 

 
NOAA identified the following cetacean species that are federally listed as threatened or 
endangered, as potentially occurring in the project area: humpback whale (Megaptera 
novaeangliae), blue whale (Balaenoptera musculus), fin whale (B. physalus), sei whale (B. 
borealis), sperm whale (Physeter macrocephalus), and Southern Resident killer whale (Orcinus 
orca)1.  A summary of information on these species is provided below. 
 
Humpback Whale 
 
The humpback whale is a highly migratory marine mammal that ranges along the west coast and 
worldwide (NMFS 2005b).  Humpback whales grow up to 50 feet in length and feed on krill and 
other small marine organisms.  Populations of the humpback whale are classified as endangered; 
however, numbers are improving.  Population estimates suggest an annual six to seven percent 
increase in population annually over the last 20 years (NMFS 2005b). 
 

Humpback whales migrate seasonally for feeding and mating.  While the International Whaling 
Commission (IWC) recognizes only one Pacific stock of whales, research suggests at least three 
populations (NMFS 2005b): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that move to the along the West Coast to British Columbia in summer/fall. 
2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 

that migrate to north British Columbia or southern Alaska through Prince Williams Sound 
west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
Based upon these definitions, two of the three populations migrate through Oregon’s coastal 
waters annually.  While the known route of whales is not precise, the three identified stocks do 
follow general migrational trends.  Movement along the coastline primarily occurs during 

                                                 
1 Letter from NOAA dated August 3, 2007;  Email from NOAA dated August 10, 2007. 
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summer and fall; however, historical whale observations have been made in every month except 
February, March, and April (NMFS 1991).  Generally, humpback sightings in northwest coastal 
waters are uncommon.  Recent efforts to tag humpback whales by OSU led to 10 observations in 
July and August of 2002 between Coos Bay and Newport (Lagerquist and Mate 2002).  These 
observations occurred over five miles offshore in highly productive optimal foraging areas.  
From past surveys and general migration trends, it appears that there is a possibility for 
humpback whales to pass near the project vicinity (Figure 4) during migrations, but the 
likelihood is low. 

FIGURE 4 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. 
 Thick line indicates the outer boundary 

of all surveys combined. 
Source:  NMFS 2005b. 
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Blue Whale 
 
Blue whales are the largest animal ever to exist on this planet.  They inhabit most oceans and 
seas of the world.  The eastern north Pacific stock summers off California to feed and migrates as 
far south as the Costa Rica Dome.  It has been estimated that there are about 2,000 whales in this 
stock (Carretta et al. 2005).  They feed on krill and possibly pelagic crabs (Reeves et al. 2002).  
Blue whales are not expected to occur in the project area. 
 
Fin Whale 
 
Fin whales occur in the major oceans of the world and tend to be more prominent in temperate 
and polar waters.  The California, Oregon, and Washington stock was estimated at 1,851 fin 
whales, based on ship surveys in summer/autumn of 1993 and 1996 (Barlow and Taylor 2001).  
They probably do not make large-scale migrations and feed on krill and small pelagic fish such 
as herring (Reeves et al. 2002).  Fin whales are not expected to occur in the project area. 

 
Sei Whale 
 
Sei whales occur in subtropical and tropical waters and into the higher latitudes.  They are rarely 
found off of Washington, Oregon and California coasts (NMFS 2003).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003).  Sei whale distribution 
does not overlap within miles of the project area.  Current information suggests that sei whales 
will not be close to the project vicinity, based upon the distribution and the limited possibility of 
the species being located in Oregon marine waters (Figure 5). 
 
Sperm Whale 
 
Sperm whales are a deep diving odontocete (toothed whale; NOAA 2007a).  This species is 
unique in many ways, having a disproportionately large head, the largest brain of any animal and 
strong sexual dimorphic morphology.  Adult males can grow up to 52 feet long, but females are 
considerably smaller, not exceeding 36 feet (NOAA 2007a). 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007a).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington.  Abundance estimates from 1996 to 2001 estimate the 
West Coast stock at 1,233 whales (NOAA 2007a).  Population estimates have varied—at times 
dramatically and show no apparent trend.  The current status of the species is designated as 
endangered. 
 
Since the sperm whale is a deep-diving mammal, it requires deepwater habitat.  Sperm whales 
spend their life in water averaging over 1,300 feet in depth (NOAA 2007a).  In these waters, they 
prey upon native deepwater species including squid, shark, skates and other fishes (NOAA 
2007a).  While the sperm whale does pass along the Oregon Coast, it is likely in deeper offshore 
waters.  The likelihood of the sperm whale within the Project vicinity would be minimal due to  
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FIGURE 5 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; 
bold line indicates the outer boundary of all 
surveys combined. 
Map Credit:  NMFS 2003. 

 
the relatively shallow water depth (i.e., 170 to 180 feet) that would not support required diving 
depths. 
 
Southern Resident Killer Whales 
 
There are three distinct forms of killer whales in the northeastern Pacific Ocean: residents, 
transients, and offshores. While their ranges overlap, these forms represent significant genetic 
differences resulting from a lack of interchange between the groups (Stevens et al. 1989, Hoelzel 
and Dover 1991, Hoelzel et al. 1998, Barrett-Lennard 2000, Barrett-Lennard and Ellis 2001, 
Krahn et al. 2004).  In the U.S. resident killer whales occur from California to Alaska and can be 
further subdivided into four communities: Southern, Northern, Southern Alaska, and Western 
Alaska (NMFS 2006a).  The Southern Resident population was listed as endangered on 
November 15, 2005 (NOAA 2005) 
 
Southern Resident killer whales prey on salmon and other fishes (NMFS 2006a) and inhabit the 
inland waterways of Washington State and British Columbia (Strait of Georgia, Strait of Juan de 
Fuca, and Puget Sound), principally during the late spring, summer, and fall (Ford et al. 2000, 
Krahn et al. 2002).  Pods typically are seen off Washington and Vancouver Island (Ford et al. 
2000), but have been documented as far south as central California and as far north as the Queen 
Charlotte Islands (NMFS 2006a). Offshore movements and distribution are largely unknown 
with only 28 confirmed coastal sightings over the last 30 years (Krahn et al. 2004, NWFSC 
unpubl. data).   
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The number of Southern Resident killer whales has never been large, perhaps numbering 
between 100 and 200 before 1960. Capture of Southern Resident whales for the public display 
industry resulted in numbers dropping to fewer than 70 in 1973, when annual counts of killer 
whales began. As of July 2005, the population of Southern Residents was estimated to be 90 
(NMFS 2006b).  
 
3.0 Project Effects  (from Section 5.3.3.1 and Section 5.3.3.2 of the PAD) 
 
Each PowerBuoy is proposed to be connected to the seafloor via four to five-inch diameter 
synthetic cables.  The proposed project is in the migratory path of gray whales and there is 
concern that whales may become entangled in the mooring system.  It is unknown at this time 
whether marine mammals will come in contact with the mooring system.  The noise emitted 
from the wave generator may be detectable by migrating marine mammals.  Generally, local 
species acclimate to repetitious noises and the deterring effect would be relatively short-term.  
However, migrating whales exposed to the unfamiliar noise may respond by swimming around 
the project to avoid the sound. 
 
Baleen whales, such as gray whales, often swim with their mouth open.  Periodic entanglement 
has occurred with angling lines and crab pots.  Because of the mass of the PowerBuoys and the 
anchors combined with the size, strength, and tension of the mooring cables, the mooring system 
is expected to have enough tension to preclude forming loops or twisting around a passing 
animal.  The spacing of the PowerBuoys 330 feet (100 m) apart from each other further will 
decrease the likelihood of entanglement by providing room for gray whales, harbor porpoises, 
and other marine mammals to pass between the buoys. 
 

Experts with the National Marine Fisheries Service, Hatfield Marine Science Center, as well as 
several environmental groups have expressed concern that migrating whales may become 
entangled in or collide with the mooring system as they pass through the wave parks.  The 
concern is based largely on the fact that very little is known about the gray whale’s behavior in 
response to large man-made obstacles.  However, it is important to note that it is rare for a 
healthy grey whale to become entangles in nets, mooring lines, or crab gear.  Furthermore, gray 
whale impacts with ships, buoys, and other moored objects are also uncommon. 

Recent discussions with marine mammal and acoustic experts have indicated that gray whales 
are acutely aware of their environment and are likely to avoid the wave parks through a 
combination of visual acuity, passive acoustic detection, and echo-location.  Scientists have 
observed that grey whales are very perceptive and able to accurately maneuver around man-
made objects.  In fact, gray whales often use the anchor chain of moored vessels as a type 
“scratching post”.   

 
Although this evidence suggests that whales will detect and avoid the wave energy projects, the 
project developers and research community believes that it is prudent to develop a better 
understanding of how the migrating whales behave in the presence of wave energy systems and 
if in fact they have the acuity to detect and avoid the systems in all sea states. 
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4.0 Need for Additional Information 
 

In order to verify that gray whales have the acuity to detect and avoid the system in all sea states,  

a three phase program is proposed 

Phase I – Baseline Characterization 

   Characterize the behavior of migrating whales in the absence of wave 

energy systems (Baseline) and develop a strategy and study plan for 

monitoring the behavior of whales in the presence of wave energy 

systems. 

Phase II – Acoustic Emissions Characterization 

Characterize the acoustic emissions of wave energy conversion systems as 

a function of sea state and evaluate the expected behavioral response of 

grey whales. 

Phase III – Monitoring 

Monitor the behavior of whales once wave energy systems are deployed. 

 

A further description of these phases is shown below: 

 

4.1   Phase I – Basleline Characterization 

The OSU Marine Mammal Institute (MMI) has proposed the following Phase I  project on gray 

whales along the Oregon coast in response to the proposed installation of wave energy projects.  

This  project consists of two tasks:  

Task 1 – Gray Whale Migration Baseline Study 

This task will provide baseline data on the route, rate, and timing of migrating 

gray whales. 

Task 2 – Gray Whale Monitoring Study Plan 

This task will include: 
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 A small conference with leading marine mammal and acoustic 

experts to further define and resolve issues. 

 A recommendation on the need for active acoustic deterrence, and 

 A written study plan on how to further assess and monitor gray 

whales in the presence of a wave energy system. 

 

Task 1:  Gray Whale Migration Baseline Study 

Tracking the gray whales will be accomplished by a 4 person team of observers stationed in the 

lighthouse at Yaquina Head (~50m in height). The team will use binoculars with reticles and a 

high-quality theodolite to monitor the position of gray whales as the animals travel past their 

station. Observers will determine as many positions of the whales as possible (to the north, 

directly offshore, and to the south) given the sighting characteristics of the theodolite 

(magnification, elevation) and the weather. The observation team will consist of a theodolite 

operator, two observers using binoculars (observers), and a data recorder (recorder). At the 

beginning of each observation period three people will scan the ocean directly offshore (to the 

west) and to the north of their station until the first whale is sighted. At this point, the observer 

will direct the theodolite operator to the whale’s position. The recorder will document the 

number of whales in the group, age classes (probably only feasible for moms and calves), and 

their direction of travel. The theodolite operator will get a “fix” on the whales and call out this 

position to the recorder, who will use improved software (Pythagoras) will link serial sightings 

into estimates of the underwater route of whale travels. The team will continue to track this 

whale (and other whale)s and record all positions as the animals pass out of sight to the south. 

Concurrently, as time allows, all three people will be scanning the ocean for new whales. 

Observations will take place every day (weather permitting) from 8:00 am until 3:00 pm. Team 

members will rotate positions between the functions as spotters and recorder to maintain their 

attention to details. Weather and visibility conditions will be recorded hourly. Tracking data will 

be analyzed to determine the whales’ distance from shore, speed of travel, and the number of 

whales passing per hour. The migratory corridor will be determined from these data.  
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Observations may occasionally be made also from Cape Foul Weather (~130m above sea level) 

to determine the practicality of “handing off” observation of specific whales and as a means to 

determine the consistency of whale travel in relation to bottom depth, distance from shore and 

speed. These data may be valuable in planning for future tracking, when positioning a vessel at 

the same distance (and water depth) offshore of Yaquina Head might be necessary for an 

acoustic deterrent experiment. 

The following deliverables will be completed for Task 1: 

 A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour. 

 Dissemination of the findings in a peer reviewed journal. 

 Presentation of the results at a forum accessible to a broad range of Oregon 

stakeholders 

Task 2:  Gray Whale Monitoring Study Plan 

MMI will conduct a two day meeting at the Hatfield Marine Science Center in Newport, Oregon 

with up to six marine mammal and acoustic experts.  The purpose of the meeting will be to 

further discuss and resolve the following: 

 Risk of entanglement and/or collisions. 

 Potential need and effectiveness for active deterrence. 

 Device options for active deterrence. 

 Methodology for monitoring gray whale behavior near wave energy systems. 

The following deliverables will be completed for Task 2: 

 A report summarizing key findings of the conference. 

 A recommendation on a strategy to avoid gray whale entanglements and collisions. 

 A study plan for monitoring the behavior of gray whales near wave energy systems. 
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4.2 Phase II – Acoustic Emissions Characterization 

OPT proposes to measure the acoustic emissions of the PowerBuoy system as a function of 

seastate.  This will allow marine mammal experts to assess the frequency and amplitude of 

emissions in relation to the background noise and further assess if the migrating whales will be 

likely to detect and avoid the proposed project in all weather conditions.  This testing will be 

completed on the single PowerBuoy, which is expected to be installed by Summer 2008.  Testing 

of the 40 kW PowerBuoy (PB-40) in Hawaii was deemed to be irrelevant because: 

 Size difference – 40 kW versus 150 kW that is planned for Reedsport 

 Distance from Shore – PB-40 is deployed less than 1-mile from the beach and as 

such background noises are expected to be significantly different for a given sea 

state 

 Benthic Conditions – Much of the area surrounding the PB-40 consists of reefs 

and rocks, which could lead to very different acoustic background measurements. 

4.3 Phase III – Monitoring 

The following monitoring plan is proposed by OPT to observe the  migrating Gray whales and 

their behavior  in response to the presence of the  proposed project.  Observers will also 

document any observations of    whales becoming entangled or contact with  mooring lines or 

buoys. 

 

 Monitor Single PowerBuoy installation during Winter 2008/2009 

 Monitor 14 PowerBuoy array during the following seasons: 

o Winter Migration 2009/2010 

o Winter Migration 2010/20011 

o Winter Migration 2011/2012 

 No monitoring will be conducted during summer migration due to the lower 

concentration of whale migration,  unless however, information gathered during Phase I 

(Baseline) indicates unexpected migration patterns. 

 Monitoring will be conducted by visual observation by two trained persons which will be 

located on a vessel which will be anchored as close as safely possible to the array.  The 
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vessel will be selected to maximize the height above sea level from which the observers 

are stationed.  The crew will use binoculars to spot and track the whales.  The crew will 

minimize the use of engines, generators, and on board systems as to minimize the input 

of the vessel to deterring the whales.   

 
 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited sections of the PAD and   the 
Army Corps Joint Permit Application for Phase I – single PowerBuoy.. 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Subgroup 
 

Draft Issue Assessment 
Issue No. 5.  Mooring Line Fouling 

Rev 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified the need 
to better quantify and make an assessment of the potential mooring line fouling, whether positive 
or negative. 
 
2.0 Relevant Existing Information (from Sections 5.3.3.7, Mooring Line Fouling, and 
5.3.3.6, Alteration of Seabed Habitat, of the PAD) 
 
The anchoring and mooring system will provide habitat for marine life including biofouling1.  
Common macrofouling species such as barnacles, mussels, bryozoans, corals, and tubes using 
composed of a hard calcium carbonate exterior.  Other fouling species such as algae, sponges, 
and hydroids are soft organisms.  Fouling organisms have been observed to thrive at depths 
ranging to depths of 660 to 6,600 feet (200 to 2,000 m), so it is reasonable to expect biofouling 
on the anchors (Hart 2005)  
 
3.0 Project Effects  (from Section 5.3.3.6 and 5.3.3.7 of the PAD) 
 
The proposed project will consist of approximately 20 kilometers (12.5 miles) of synthetic 
mooring lines that may become encrusted with biofouling.  In turn, this fouling potentially will 
have some effect on food supply and may have an impact on the quantity and type of fish species 
that will be located in and around the proposed project.   
 
Areas of shelter, structure, or cover are typically sought by fish for protection from predators 
(Johnson and Stickney 1989).  Artificial structures such as docks can represent attractive sources 
of cover and refuge, especially hard substrate having a vertical orientation (USACE 2004) in 
many marine areas that have comparably little structure associated with the seabed.  Colonization 
by marine life that otherwise would not occur in a particular area, in turn, attracts other predatory 
fish (Ogden 2005).  Sampling conducted before and after installation of the Vindeby offshore 
wind farm along the Danish Coast found that fish abundance increased and that other flora and 
fauna generally improved (Robert Gordon University [RGU] 2002).  As such, the structures 

                                                 
1 The submerged portion of each PowerBuoy will be painted with approximately 35 gallons of AMERON Coatings 
ABC3 copper-based anti-fouling paint to prevent marine life from colonizing the buoy, extend the life of the 
PowerBuoy, and improve PowerBuoy performance. 
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associated the project mooring system may likely provide habitat for fish and other marine 
organisms.  The Mineral Management Service’s Rigs to Reefs program reported 20-50 times 
more fish near artificial reefs with biofouling than in the surrounding waters (Minerals 
Management Service [MMS] 2007a).  The state of Hawaii deployed fish aggregation devices 
(FAD) off the coast of the Hawaiian Islands starting in the late 1970s with a considerable 
increase in fish catch around the buoys (University of Hawaii 2007).  Previous environmental 
assessments for wave energy projects have referred to marine biofouling as a potential direct 
benefit to marine biological resources (Department of the Navy 2003).  
 
The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine 
community, and concluded that, the potential project effect related to the fouling community was 
low (Level 2 in the Potential Effects Matrix; see pp. 25-26 of the Declaration of Cooperation, pp. 
5-117 and 5-118 in the PAD). 
 
4.0 Need for Additional Information 
 
OPT believes the fouling on project structures will result in increased habitat for fish and other 
marine organisms.  Site specific information is needed regarding fouling that occurs on the 
PowerBuoy mooring system.  It is anticipated that fouling will be the same from one mooring 
line to the next and from one PowerBuoy to the next.  OPT proposes to have a qualified biologist 
using SCUBA, conduct a survey of one mooring line and one PowerBuoy in association with the 
single PowerBuoy proposed to be installed in 2008 as well as years 1, 3, and 5 following 
deployment of the 14 PowerBuoys.  The biologists will identify fouling species and estimate 
general abundance.   
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 8) of the 
PAD. 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No. 3 - Pinniped Haul Out 

Rev 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified the need 
to further define options to prevent the pinnipeds from resting on the float and to evaluate their 
effectiveness.  The Aquatic Species Subgroup evaluated the potential project effects of the 
project to the marine community, and concluded that, for the PowerBuoy, the potential impact or 
exposure to pinnipeds was high.  In other words, pinnipeds would likely use the PowerBuoy 
floats as haul outs (Level 1 in the Potential Effects Matrix; see pp. 25-26 of the Declaration of 
Cooperation, pp. 5-117 and 5-118 in the PAD). 
 
 
2.0 Relevant Existing Information (from Sections 5.1.4.5 and 5.1.7.1 of the PAD) 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richarii), California sea lion (Zalophus californianus), elephant seal (Mirounga angustirostris), 
and Steller sea lion (Eumetopias jubatus)(USFWS 2007a).  In addition, northern fur seals 
(Callorhinus ursinus) can be present, but are rare.  A map of pinniped sightings from aerial 
surveys conducted from 1989 to 1990 is presented in Figure 1.  Based upon existing 
documentation and aerial surveys, pinniped species generally occur along small island haulouts 
and coastal shoreline.  Notable haulout habitat is within the range for seals to pass through the 
project vicinity searching for food.  Harbor seals are the most common species and have the 
highest probability of being present in the project vicinity.  Prey resources drive migrational 
pathways and the limited productivity of the project area waters reduces the likelihood for 
pinniped species to rely upon the project area as foraging grounds.  The presence of pinnipeds is 
expected to be intermittent based upon mating season activity and foraging periods.  Additional 
information about the above listed species follows. 
 
2.1 Harbor Seal 
 
Harbor seals are commonly found along the shore of coastal waters, bays, estuaries, or sandy 
beaches and mudflats (USFWS 2007a).  In Oregon, seals are born in April and May.  Harbor 
seals will spend half their time on land and half in the water and can be found sleeping in the 
water.  Harbor seals are permanent residents along Oregon Coast (USFWS 2007a). 
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FIGURE 1 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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2.2  Northern Elephant Seal 
 
Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007a).  During the breeding season, they inhabit beaches on offshore 
islands and a fewer number of remote locations on the mainland.  The remaining part of the year, 
elephant seals live offshore.  Elephant seals can dive to depths of 5,000 feet.  Breeding generally 
occurs in the winter in Mexico and southern California.  The northernmost breeding ground on 
the Pacific coast is Shell Island (approximately 30 miles south of the project site; USFWS 
2007a). 
 
2.3 California Sea Lion 
 
California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico. In habitat north of southern California, the 
hauling out grounds are only occupied by males (USFWS 2007a).  Males migrate north for the 
winter, but females and their pups remain in California year-round. The primary haulout areas 
along the Oregon coast are Rogue Reef, Three Arch Rocks, Cascade Head and Shell Island of 
Simpson Reef (USFWS 2007a).  All of the listed haulout sites are over 50 miles from the project 
area. 
 
2.4 Steller Sea Lion  
 
The Steller sea lion has a distribution that is widespread, occurring from Japan to Alaska and 
along the West Coast to southern California.  There are two designated population segments 
consisting of the western and eastern stocks (NOAA 2007b).  The western stock occurs from 
Alaska west to Japan and is not observed east of Alaska.  The eastern stock exists along the 
California, Oregon, and Washington coastline north to Alaska (NOAA 2007b). 
 
The eastern stock of Steller sea lions is increasing, while the western stock that is depleted and 
listed as federally endangered (NOAA 2007b).  The status of the eastern stock is at a lesser, 
threatened classification and populations appear to be growing around three to four percent 
annually (NOAA 2007b).  The largest eastern populations are concentrated in southeast Alaska 
and British Columbia. 
 
Sea lion habitat includes both marine waters and terrestrial rookeries (i.e., breeding grounds) and 
haulouts (i.e., resting areas).  Preferred terrestrial habitat is primarily on exposed rock shorelines 
associated with shallow well mixed waters, average tidal speeds and gradual bottom slopes 
(NOAA 2007b; see Figure 2). Other terrestrial habitat can be found on gravel or cobbles 
beaches.  The primary factor influencing habitat selection is driven by prey availability. 
 
Breeding primarily occurs during June and July on rookeries situated on remote islands, rocks, 
and reefs (NOAA 2007b).  Females will remain with pups for one week after birth and then leave 
for varying lengths of time to feed.  NOAA identified two critical rookery habitat locations 
within Oregon that included the Rouge Reef and Orford Reef (NOAA 2007b).  The Rouge Reef  
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FIGURE 2 
STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 

1989 AND 1990 

 
Map data from Oregon and Washington Marine Mammal and Seabird Survey. 
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is approximately 91 miles from the project site and the Orford Reef is approximately 66 miles 
from the project site.  Steller sea lions can travel great distances as adults for foraging, but show 
high fidelity to their natal rookeries.  Tagged individuals have been shown to travel up to 1,100 
miles from their natal grounds, but generally remain within 300 miles (NOAA 2007b).  After 
these sometimes long migrations, they return to their natal rookery for pupping.  Long distance 
migrations create the possibility for Steller sea lions to migrate proximal to the project vicinity.  
Life history suggests that migrational patterns are based upon location of prey resources.  There 
is no documentation suggesting that the project area is critical or frequently used foraging 
habitat.  Regardless, there is a possibility for migrating and foraging individuals to pass through 
the project vicinity. 
 
2.5 Northern Fur Seals 
 
Northern fur seals are a migratory species that is currently categorized as vulnerable, but is not 
listed under the ESA (NOAA 2006).  Fur seals migrate in the early winter through the eastern 
Aleutian Islands into the northern Pacific Ocean.  Upon entering the Pacific Ocean, they move 
into coastline habitat off of British Columbia, Washington, Oregon, and California.  Older males 
stay near the northern part of the range, while young males and females spend the winter feeding 
in the southern area. Migrants do feed at sea on small pelagic fish and squid (NOAA 2006).  The 
northward migration begins in March.  This migration returns the animals back to the breeding 
colonies and the general cycle is repeated. 
 
3.0 Project Effects  (from Section 5.3.3.4 of the PAD) 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul out onto 
the float.  Pinnipeds are known to haul out on navigation and data collection buoys offshore.  
Crew of the USCG Cutter FIR, the buoy tender that services navigation aids in the region 
between the months of May and October, estimate that, when they are servicing the aids, they 
see seals and sea lions about 25 percent of the time, both on the buoys and in the water (personal 
communication Lt. Fred Seaton, USCG, June 27 and 28, 2007).  
 
Pinniped use of the PowerBuoys is undesired as it will be detrimental to power production and a 
risk to maintenance workers that will require access to the buoys from time to time.  The 
northern elephant seal is known to haul out in only one location, Cape Arago State Park in Coos 
Bay, Oregon (ODFW 2005a).  The harbor seal is the most commonly observed pinniped in 
Oregon.  The project vicinity was not identified as common or critical habitat for any of these 
species.  There is the possibility for Pacific harbor seal, northern elephant seal, Steller sea lion, 
and California sea lion to pass through the project vicinity during foraging. 
 
4.0 Need for Additional Information 
 
4.1 Baseline Information 
 
OPT is currently in the process of obtaining additional existing survey information from ODFW.  
ODFW has monitored pinniped populations since the late 1970’s.  OPT will evaluate the 
information and use it in the draft and final license applications.  To collect additional site 
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specific information to supplement the information to be provided by ODFW, OPT will also 
install a camera on the single power buoy proposed to be installed in 2008.  Pictures will be 
taken of the area of the PowerBuoy on a predetermined time interval.  Results will be 
summarized in a report. 
 
4.2 Monitoring 
 
Site specific information following installation of the 14 PowerBuoys is needed to determine if 
pinnipeds will haul out on the PowerBuoy floats.  To supplement the data collected by OPT 
during deployment of the single PowerBuoy in 2008, OPT will install a camera on one of the 14 
PowerBuoys.  The camera will be positioned so it will record activity at the surrounding 
PowerBuoys for a period of one year.  The camera will take pictures at a predetermined time 
interval. The results will be reported in an annual report.   
 
OPT proposes to incorporate design options to prevent pinnipeds from resting on the float.  The 
design will be included and discussed in the draft and final license applications. Following 
installation of the project, during scheduled routine maintenance or unscheduled  trips to the 
PowerBuoy field, OPT staff will record any pinnipeds observed on the floats.   
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 8) of the 
PAD. 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No.  6 Seabirds 

Rev. 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified the 
following potential effects to seabirds that may result from operation of the project: 
  

1. Diving birds pursuing prey may collide or become entangled in the mooring system or 
the PowerBuoy; 

2. The PowerBuoy may provide a nesting opportunity for seabirds; 
3. PowerBuoy lighting required for aids to navigation may have a detrimental effect on 

seabirds; and  
4. In the event that the hydraulic fluids contained within the PowerBuoy leak, there could be 

detrimental effect to seabirds. 
 
The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine 
community, and for seabirds, determined that the potential impact or exposure was low and that 
the potential action that may be taken to support evaluation of the issues was a literature search 
(Level 2 in the Potential Effects Matrix; see pp. 25-26 of the Declaration of Cooperation, pp. 5-
117 and 5-118 in the PAD). 
 
2.0 Relevant Existing Information (from Section 5.1.4.6 of the PAD) 
 
The coastal province of Douglas County offers an expansive coastline and open marine 
nearshore foraging area for resident and migrant seabirds.  The outer coast is predominately 
sandy beaches and dunes.  There are dense patches of upland salal, evergreen huckleberry, 
rhododendron and other shrubs.  Other outcrops of Douglas-fir, lodgepole pine and to a lesser 
extent Sitka spruce occur behind the beach areas (Contreras 1998).  In spite of the highly 
populated surroundings, the coastal zone offers little support to birds (Contreras 1998).  A 
variety of seabirds are known to fly along the rocky outer coast in search of food.  Breeding 
seabirds known to occur in the area can include double-crested (Phalacrocorax auritus), 
Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax pelagicus) cormorants, black 
oystercatcher (Haematopus bachmani), common murre (Uria aalge), pigeon guillemot (Cepphus 
Columba) and western gull (Larus occidentalis) (Contreras 1998) (Figure 1).  Points and islands 
can also support tufted puffins (Fratercula cirrhata), rhinoceros auklets (Cerorhinca 
monocerata), and Leach’s storm-petrels (Oceanodroma leucorhoa) (Contreras 1998). 
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Surveys of seabirds have been conducted by Miller and Freeman in the summer of 1989 for the 
Oregon and Washington Marine Mammal and Seabird Survey.  They searched in transects along 
the coastline and logged species sightings over the course of numerous days.  Four days of 
transect surveys overlapped with the project area.  Over the course of the four days, a total of 834 
birds were identified, composing 16 total species.  These seabirds are summarized in Table 1 and 
plotted spatially in Figure 1.  In addition, Contreras (1998) summarized the timing and 
abundance of numerous local species, including those documented within the 1989 survey.  
Table 2 summarizes findings from Contreras based upon identified or notable species recorded 
near the project area. 
 
3.0 Project Effects  
 
3.1 Seabird Collisions (Section 5.3.3.8 of the PAD) 
 
The wave power project will consist of large floating PowerBuoys which are moored with four 
to five-inch diameter synthetic lines.  These mooring lines would extend from the surface to 
seabed, and diving seabirds in pursuit of food located in close proximity to the buoy system may 
collide or become entangled in the mooring system or the PowerBuoy itself.  The Aquatic 
Species subcommittee identified the need to better determine the mooring system design and 
how it may impact diving birds. 
 
A number of species of seabirds found in the project area, such as the common murre, are 
capable of diving to depths in excess of 150 feet (Piatt and Nettleship 1985; Bryant and Jones 
1999).  Surface feeders, such as Leach’s storm petrel and gull species are less likely to encounter 
the subsurface buoy mooring lines, but may encounter the surface mooring lines when foraging.  
In the Environmental Assessment for Finavera Renewables’ Makah Bay Offshore Wave Energy 
Project in Washington, FERC concluded that “...seabirds should see the mooring lines and take 
avoidance measures” (FERC 2007).  OPT concurs with that assessment, and expects the 
potential for seabirds to collide or become entangled to be minimal. 
 
3.2 Seabird Nesting (Section 5.3.3.9 of the PAD) 
 
The Aquatic Species Subgroup indicated concern that the PowerBuoy design may provide a 
nesting opportunity for seabirds.  Within Section 5.1.4.6 of the PAD, seabird sightings from an 
ocean based survey were listed.  A total of 16 species were identified that included:  Brandt’s 
cormorant, California gull, Cassin's auklet, common murre, common tern, fork-tailed storm-
petrel, glaucous-winged gull, northern fulmar, pomarine jaeger, red phalarope, red-necked 
phalarope, ring-billed gull, sooty shearwater, tufted puffin, and western gull.  Nesting life history 
information for many of these species is relatively similar.  The majority of these species build 
nests on the ground or in rock crevices with local surrounding vegetation and feathers.  Nests are 
concentrated on remote islands and rocky outcroppings.  Adults generally incubate eggs for 30 to 
45 days and feed intermittently. 
 
The USFWS has reported two seabird nesting colonies for double-crested cormorants, both tree-
nesting colonies, in the lower Umpqua River.  The project was deemed to pose no threat to the  
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FIGURE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY* 

 
*Surveys occurred along transects. 
Source:  Bruggeman et al. 1992. 
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TABLE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY 

Common Name Scientific Name 
August 7,

1989 
August 9, 

1989 
August 10, 

1989 
August 11, 

1989 
Bird 

Count 

Albatros Phoebastria Spp.  1 1  2 
Brandt's Cormorant Phalacrocoraxs penicillatus  1   1 
California Gull Larus californicus 12 29 39 3 83 
Cassin's Auklet Ptychoramphus aleuticus  12 12  24 
Common Murre Uria aalge 6 35 19  60 
Common Tern Sterna hirundo  1   1 
Fork-tailed Storm-Petrel Oceanodroma furcata 24 3 2  29 
Glaucous-winged Gull Larus glaucescens   1  1 
Northern Fulmar Fulmarus glacialis 1 45 8  54 
Pomarine Jaeger Stercorarius pomarinus  3 4  7 
Red Phalarope Phalaropus fulicaria  1 3 8  12 
Red-necked Phalarope Phalaropus lobatus  4 34  38 
Ring-billed Gull Larus delawarensis    1  1 
Sooty Shearwater Puffinus griseus 16 377 45 19 457 
Tufted Puffin Fratercula cirrhata   1   1 
Western Gull Larus occidentalis 6 21 30 6 63 
 Daily Survey Count 66 536 204 28 834 

 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
  

 

5  

TABLE 2 
EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE 

COAST OF DOUGLAS COUNTY 
Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Tufted Puffin

Common Tern

Common Murre

Marbled 
Murrelet

Cassin's Auklet

Pomarine 
Jaeger

Ring-billed Gull

California Gull

Glaucous-
winged Gull

Albatross

Red-necked 
Phalarope

Red Phalarope

Snowy Plover

Fork-tailed 
Storm-Petral

Northern 
Fulmar

Sooty 
Shearwater

Brown Pelican

Brandt's 
Cormorant

 
 

Uncommon Fairly Common Abundant
 

Table adapted from Contreras 1998. 
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colony sites (email from Roy Lowe, USFWS, to Kathy Roberts, USFWS, dated August 10, 
2007). 
 
Based upon nesting needs, the likelihood of seabirds nesting on a PowerBuoy appears to be 
relatively low.  The PowerBuoy array would be located 2.5 miles to sea with few resources for 
building nests.  The remote location would require extensive long-range flights to acquire 
materials for building nests.  The surface of the PowerBuoy float is slanted and lacks crevices or 
depressions for housing a nest.  The top of the PowerBuoy is flat and does contain 
instrumentation and other protruding structures that may provide areas that could be used by 
nesting birds.  However, the wave action associated with the PowerBuoy would create a shifting, 
rocking and unstable base.  While nesting on nearshore navigational buoys has been reported 
(Reichel et al. 1989), crew of the USCG Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, stated that, when they are servicing the 
aids, they do not see seabirds on the buoys (personal communication Lt. Fred Seaton, USCG, 
June 27 and 28, 2007).  OPT expects that the remote location of the project PowerBuoy array 
would likely discourage nesting. 
 
3.3 Lighting Impacts to Seabirds (Section 5.3.3.10 of the PAD) 
 
During the development of the Declaration of Cooperation, the Aquatic Species Subgroup 
identified the need to assess the effect of the project lighting on seabirds.  Recently, the USFWS 
has raised a concern that the project lighting could affect the migration of other waterbirds as 
well since some of the wave energy structure will extend above the water and possibly be lighted 
that there is some potential for collision.   
 
The wave power array will be lit at night in accordance with U.S. Coast Guard (USCG) 
regulations, including NVICO2-07, to aid the navigation of mariners.  It is expected that the 
14-PowerBuoy array will have at least four to eight lights, similar in color, intensity, and flash 
frequency to traditional navigational lights.  The Oregon Fishermen’s Cable Committee (OFCC) 
has provided recommendations to OPT on the lighting configuration.  Their recommendations 
are based on maximizing visibility to commercial fishermen and crabbers both during fair and 
foul weather. 
 
Specifically, they recommend that it “might be helpful to be able to distinguish between a buoy 
at the corner of the grid versus one in the middle.  A quick flash (once per seconds) on the 
corners might be a good idea, with something a little slower (once every 2.5 seconds ) for those 
other buoys on the perimeter which are not on the corners.”  Further, they identify that lighting 
every PowerBuoy may not be necessary, but that further discussions with fishermen is required.  
OPT plans to further consult with stakeholders to find the optimal balance between aesthetics 
and safety. 
 
While previous research for terrestrial towers with FAA lighting reported a higher incidence of 
avian collisions than those without FAA lighting (Curry and Kerlinger 2002), it is not expected 
that the PowerBuoys, which measure 27 feet high, not hundreds of feet, would have a similar 
effect.  In addition, buoys do not have guys wires which have been demonstrated to kill most of 
the birds colliding with terrestrial communication towers (Curry and Kerlinger 2002). 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
  

 

7  

 
Other sources of similar lighting in the area include buoys and towers related to navigation.  The 
approach to Reedsport traveling up the Umpqua River is marked by more than 25 lit aids to 
navigation over a distance 11½ miles.  In addition, there are six unlit towers on the south shore at 
the mouth of the Umpqua River.  Once the lighting plan has been established with the USCG, the 
potential effect on seabirds will be discussed further with the subcommittee.   
3.4 Fluid Leakage Impact to Seabirds (Section 5.3.3.11 of the PAD) 
 
The PowerBuoy system contains small amounts of hydraulic fluids that in the event a 
catastrophic failure event could be leaked into the ocean.  Although the fluids used are 
biodegradable, there is the potential that there could be impacts to seabirds before dispersal and 
degradation of the hydraulic fluids.  The Aquatic Species subgroup identified the need to 
perform a failure analysis and assess the risk of catastrophic failure that would result in fluid 
leakage.  This is discussed below. 
 
The PowerBuoy is carefully designed to minimize the potential for leaks of hydraulic fluid, 
which will be vegetable based, biodegradable and measure less than 400 gallons per unit.  If a 
hydraulic leak were to occur, the likely place is at the hydraulic cylinder seals.  Each seal is 
backed up with an end cap that captures any fluid leakage.  Any leaked fluid would remain 
contained in the PowerBuoy spar.  The volume of hydraulic fluid is monitored by the 
PowerBuoy computer and available via radio and fiber optic link.  In the event that any fluid 
leaks at this end cap, or any other place in the hydraulic circuit, is contained inside the 
PowerBuoy spar and, again, measured at the bottom for alarming.  This is monitored at OPT’s 
operations center.  A vessel strike on the PowerBuoy would first impact the PowerBuoy’s float, 
which is passive and does not contain any hydraulic fluid.  If the strike was a large impact, and 
for some reason did reach the spar, (which is over four meters from the float edge) and the spar 
was damaged, it is unlikely that the hydraulic system would be impacted, since it is protected by 
a steel structure.  In the remote case when the hydraulic fluid does leak, the alarm will alert OPT 
and the response protocol will be initiated.   
 

Because 1) of the design considerations to minimize the potential for leaks of hydraulic fluid and 
2) the hydraulic fluid will be vegetable based, biodegradable (which would break down and 
disperse rapidly because of the fluid characteristics and effects of the ambient wave energy), and 
measure less than 400 gallons per unit, OPT believes the hydraulic fluid used in the PowerBuoy 
does not represent a threat to seabirds. 
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4.0 Need for Additional Information 
 
4.1 Baseline Information 

 
OPT is currently working with ODFW to obtain additional existing information collected by 
ODFW regarding seabirds along the Oregon coastline.  It is anticipated that effects to seabirds 
from the proposed project will be minimal. However, the USFWS has indicated that the potential 
for flying birds colliding with the PowerBuoys needs further research (email from Kathy 
Roberts, USFWS, to Michael Murphy, DTA, August 13, 2007).  OPT therefore proposes to 
review other offshore structures that represent light sources, such as aids to navigation and oil 
derricks, to see if there is any indication that these devices harm flying seabirds and other types 
of water birds.  This information will be incorporated into the draft and final license applications.  
Additionally, OPT will install a camera on the single PowerBuoy proposed to be installed in 
2008 to document use of the project area and the PowerBuoy by seabirds.  The camera will take 
pictures at a pre determined time frame for a period of one year.  The pictures will be 
downloaded and reviewed.  A report will be prepared that summarizes the findings. 
 
4.2 Monitoring 
 
Site specific information will be collected to determine the use of the project by seabirds post 
construction. To supplement the data collected by ODFW and document any use of the 
PowerBuoys by seabirds, OPT will install a camera on one PowerBuoy.  The camera will be 
positioned so it will record activity for a period of one year. The camera will take pictures at a 
predetermined time interval. The results will be reported in an annual report summarizing the 
findings.   
 
 
5.0      References 
 
Full citations referenced in Section 2 above are provided in the Literature Cited section (Section 
8) of the PAD. 
 
 



Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

8/7/07 Study plan to characterize grey whale migration out to aquatics 
subgroup for review 

8/17/07 DTA Study has been modified, 
but should be out to group 
before 9/10. 

8/7/07 E-mail with conference call-in line for the 9/6 10:30 – 12:00 
conference call to discuss study plan 

8/13/07 Therese Hampton CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting.  

8/7/07 Strategy developed for acoustic playback technique Target 9/4/07 Bruce Mate with 
OPT 

Update on this issue will be 
provided at 9/10 meeting.   

8/7/07 Conference call scheduled the week of 9/4 – 9/7 to discuss 
expedited MMPA permitting for acoustic playback 

8/17/07 Bridgette Lohrmann CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting. 

8/7/07 Revised Summary of Effects Table distributed to full Aquatics 
group. 

8/17/07 Subteam of Greg, 
Robin, and Cathy T. 

COMPLETE:  Provided via 
8/16 e-mail.  

8/7/07 OPT to provide follow-up to baseline study information to further 
discuss at next team meeting 

9/4/07 OPT/DTA To be e-mailed 9/5.  

8/7/07 Study design for bathymetric, benthic habitat and benthic infauna 
studies to be distributed for review by full aquatics team.  Desire 
for 3-week review, but less can be managed.  The sooner a 
timeline is known for when the group will receive it and when 
they need to respond by, the better.  

ASAP OPT/DTA Change in study plans.  
Will be discussed at 9/10 
meeting 

8/7/07 Modify meeting calendar and send an e-mail to add: 
• Monday, September 10th from 1:00 – 5:00 
• Wednesday, November 7th from 9:00 – 3:00  

8/13/07 Therese Hampton COMPLETE:  E-mail sent 
8/15. 



 
8/7/07 Work with Cristen Don, Kathy Roberts, and OPT on September 

agenda 
8/31/07 Therese Hampton COMPLETE:  coordination 

meeting held on August 
30th, however, Kathy 
Roberts was on vacation 
and Cristen had limited cell 
reception.  

8/7/07 Resend littoral cell map to group 8/13/07 Therese Hampton Done??? 
8/7/07 Assure following items are included of list of issues discussed: 

• Determine when the group decides what actions will be 
taken based on grey whale study results 

• How to monitor the Reedsport site 
• Address entanglement with mooring system 

8/31/07 Therese Hampton COMPLETE:  Included in 
discussion on 9/10.   

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT Will be discussed at 8/7 
meeting rather than e-
mailed in advance 

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman forwarded 
information to group.  

7/10/07 Baseline study subgroup to: 
• Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

• Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray COMPLETE:  E-mailed to 
group on 8/1 by Bridgette 
Lohrman. 

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton COMPLETE:  E-mailed to 
group with agenda.  
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Hawthorne, Joy

Subject: Update on Bathymetric Studies
Attachments: Issue_Alteration_of_Seabed_Construction_rev0_final[1].pdf

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Wednesday, September 05, 2007 7:07 PM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Bruce 
Mate; Steve Kopf 
Subject: Update on Bathymetric Studies 
 
OPT has hired a company that will conduct bathymetric studies for the site next week.  Over the last month there have been 
different issues with contracting for this work that have affected the planning and timing.  We will discuss those issues at next 
week's meeting.   
 
However, OPT/DTA did want to draw your attention to Section 4.1 (Geophysical survey) of the Alteration of Seabed Habitat 
template.  That section discusses the basic design of the study that will be conducted next week.  If you have any questions about 
what is included in that section, please feel free to contact Mike Murphy or Steve. 
 
Thanks, Therese.  
 
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
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Reedsport OPT Wave Park, LLC. 

Reedsport OPT Wave Park  
FERC No. 12713 

Aquatic Species Subgroup 
 

Draft Issue Assessment 
Issue No. 4.  Alteration of Seabed Habitat/Effects of Project Installation 

Rev 0 – September 4, 2007 
 
 
 
1.0 Description of Issue 
 
As outlined in the Declaration of Cooperation, the Aquatic Species Subgroup identified the need 
to assess the effects of installation of the mooring system and subsea cables.  The installation 
involves the use of heavy construction equipment including cranes, barges, tugs, and trenching 
equipment that may harm of some aquatic species.  The subgroup identified the need to better 
define the construction process so that an adequate assessment of risks can be determined.  Also, 
the subgroup identified the need to evaluate what longer term changes to the aquatic community 
would occur because of the presence of the anchors on the seabed. 
 
The Aquatic Species Subgroup evaluated the potential effects of project construction to the 
marine community, and concluded that the potential effects were low for sediment and benthic 
habitats, epibenthic macroinvertebrates, and benthic infauna (Level 2), and uncertain (U) for 
demersal fish.  For project operation, the subgroup indicated that the mooring system 
represented a low potential impact to the sediment and benthic habitats and demersal fish (see 
pp. 25-26 of the Declaration of Cooperation, pp. 5-117 and 5-118 in the PAD). 
 
2.0 Relevant Existing Information  
 
2.1 Marine Geology (from Section 5.1.2.3 of the PAD) 
 
Navigational charts produced by NOAA show that the proposed PowerBuoy field ranges in 
depth from 150 to 210 feet.  Side scan sonar data and sediment samples from the vicinity of the 
proposed project area were collected by researchers at OSU (USGS 2007a).  Sampling sites were 
up to 4.5 miles north and 2.5 miles west of the 14-PowerBuoy area.  Proximal data collected in 
the area confirmed that the surface sediment was a mixture dominated by sand with a smaller 
component of silt.  The results are summarized in Table 1.  Interpolating the sediment data based 
on side scan sonar data, a map of the benthic sediment distribution was generated (Figure 5.1.2-
1).  Further, high-energy waves dominate the surrounding area and limit the habitat complexity 
of the environment.  Reefs or other rocky structures are not expected, but detailed information of 
the entire project area is currently not known. 
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TABLE 1 
GRAIN SIZE DISTRIBUTIONS FROM SEABED SURFACE SEDIMENT SAMPLES 

COLLECTED IN THE VICINITY OF THE PROPOSED PROJECT AREA 

Site Name Latitude Longitude 
Water 
Depth 

(m) 
Sampler 

% 
Sand 

% 
Silt 

% 
Clay 

Shepard Code 

OSU6901-1 43.815 -124.260 89 Box Core 64 22 14 SILTY SAND 
OSU6901-2 43.817 -124.233 70 Box Core 90 6 4 SAND 
OSU6901-3 43.817 -124.215 50 Box Core 85 2 13 SAND 
OSU6901-4 43.817 -124.197 30 Box Core 88 12 0 SAND 

OSU6403-265 43.783 -124.272 88 Dietz-LaFond 42 44 14 SANDY SILT 
OSU6403-266 43.733 -124.270 95 Dietz-LaFond 31 51 18 SANDY SILT 

Source:  USGS 2007a. 
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FIGURE 1 
SEDIMENT MAP 
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2.2 Habitat Overview (from Section 5.1.4.1 of the PAD) 
 
Long stretches of soft bottom subtidal habitat are typical off the coast of Oregon and are the 
result of Oregon’s high energy waves.   
 
The Oregon Coast is an exposed coastline that is battered by high energy waves (ODFW 2006b).  
These waves create soft bottom subtidal habitat all along the nearshore coastline.  As wave 
energy decreases, sands mix with mud and change the sediment composition.  Species associated 
with intertidal sand and mud flats perform a suite of services to the ocean, most notably nutrient 
cycling (ODFW 2006b). 
 
As identified above, the project vicinity is generally composed of sand and mud subtidal habitat.  
The sand subtidal habitat can include many of the species that are normally in estuaries and 
protected embayments (U.S. Department of Commerce [USDOC] 1977).  Mud subtidal habitat 
areas typically include a variety of substrates ranging from mud to mixes of mud, sand and 
gravel.  The variations within the sediment are based upon different wave energy regimes 
(USDOC 1977). 
 

Several species are associated in and around these subtidal habitat including both fish and 
invertebrate species.  Many of these species are shellfish, but range from clams to sea slugs.  The 
majority of the species found in subtidal sand habitat are well adapted to the high energy 
environment and generally are capable of burrowing within the substrate (USDOC 1977).  Local 
fish species are generally composed of demersal flatfish, but can include sharks and rockfish.  
The PAD includes lists of species expected to be associated with soft bottom and subtidal habitat 
in the project area (Section 5.1.4, Fish and Aquatic Resources). 
 
3.0 Project Effects  (from Section 5.3.3.5, Mooring and Subsea Cable Installation, and 
Section 5.3.3.6, Alteration of Seabed Habitat, of the PAD) 
 
The placement of the PowerBuoy anchors on the seafloor would impact the biota directly 
beneath each anchor, such as clams, snails, worms, and other species of immobile or slow 
moving benthic organisms.  Each anchor will cover an area approximately 20 feet by 20 feet, and 
the total area of the seafloor ultimately covered by 30 anchors would be 12,000 square feet (0.3 
acre).  Immobile organisms along the subsea cable route would also be similarly affected.  
Pelagic fish are highly mobile and, therefore, would not be affected during installation of the 
PowerBuoys, associated moorings, and the subsea cable.  Bottom-dwelling fish and other mobile 
organisms, such as crabs, would likely move to nearby areas during construction activities. 
 
The proposed project will consist of approximately 30 anchors that are monolithic, steel-
reinforced, pre-cured concrete blocks approximately 20 feet long by 20 feet wide by 10 feet high 
(3,941 cubic feet; 6 meters L x 6 meters W x 3.1 meters H).  The anchors are presently designed 
to protrude above the ocean floor.  It is expected that the anchors will act as an artificial reef and 
will alter the overall marine habitat and species assemblages.  The Aquatic Species 
subcommittee identified the need to better quantify the impact and make an assessment of 
impacts. 
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Following completion of project construction, it is anticipated that sediments around the subsea 
cable and anchors will quickly redistribute, benthic organisms will resettle in areas where 
disturbance occurred, and groundfish and other fish use of the area will, perhaps immediately, 
return to preconstruction levels.  The presence of the anchors may slightly reduce available 
foraging habitat and temporarily displace proximal habitat usage during installation.  Further, the 
anchor systems could potentially alter the composition and pattern of the sediment, which may 
mildly alter the proximal landscape of the habitat near the anchor system.  However, as discussed 
in DTA (2006), areas of shelter, structure, or cover are typically sought by fish for protection 
from predators (Johnson and Stickney 1989).  Artificial structures such as docks can represent 
attractive sources of cover and refuge, especially hard substrate having a vertical orientation 
(USACE 2004) in many marine areas that have comparably little structure associated with the 
seabed.  Colonization by marine life that otherwise would not occur in a particular area, in turn, 
attracts other predatory fish (Ogden 2005).  Sampling conducted before and after installation of 
the Vindeby offshore wind farm along the Danish Coast found that fish abundance increased and 
that other flora and fauna generally improved (Robert Gordon University [RGU] 2002).  As 
such, the structures associated the project anchors may likely provide habitat for fish and other 
marine organisms. 
 
Away from the actual footprint of the anchors and the subsea cable, project installation may pose 
short-term effects on marine mammals, fish, and other aquatic organisms in the project area.  A 
crane on a barge will be used to lower the anchors into the water and no drilling will be required.  
In addition, a ship will be used to install the cable and other support ships may likely be in the 
area during project construction.  Noise associated with the installation activities may 
temporarily alter migration and feeding patterns.  The affected area would vary based upon 
species.  Pinniped hearing is far less acute than whales, which can detect sound over 15 to 20 
miles away.   
 
4.0 Need for Additional Information 
 
Any effects related to construction of the project are expected to be minor and short term.  
Following completion of project construction, it is anticipated that sediments around the subsea 
cable and anchors will quickly redistribute, benthic organisms will resettle in areas where 
disturbance occurred, and groundfish and other fish use of the area will, perhaps immediately, 
return to preconstruction levels.  However, site specific information regarding the seabed and 
benthic fauna is needed.   
 
4.1 Geophysical Survey 
 
During  September  2007, OPT will conduct a geophysical survey of the array location and 
subsea cable route to better understand the seabed of the project area.   
 
The study will cover the 800 x 800 m array site with an approximate depth of 50 m and will  
include the following: 
 

• Multibeam bathymetry – 100 percent bottom coverage. 
• Subbottom profiling – 25 m spacing 
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• Sidescan survey – 100 percent bottom coverage 
• Magnetometer – 100 m line spacing 
• Grab sampling – as required, assume 10 to 15 stations, for grain size analysis. 
• Towed video camera survey of array centerline parallel with the shore. 

 
A cable route survey will be undertaken from the end of the outfall pipe to the array site within a 
200 m corridor.  The survey is expected to include the following: 
 

• Multibeam bathymetry – 100 percent bottom coverage. 
• Subbottom profiling – 25 m spacing 
• Sidescan survey – 100 percent bottom coverage 
• Magnetometer – 100 m line spacing 
• Towed video camera survey of route centerline. 

 
A diver inspection of the end of the pipe and inshore as far as the pipe is exposed will also occur.  
This inspection will be a one day effort by SCUBA divers, and will not involve excavation or 
heavy equipment.  The results of the study will be included in the license application and will be 
used to better evaluate potential effects of project anchors on the seabed and the benthic 
community.  
 
4.2 Benthic Fauna 
 
OPT is proposing that a survey of benthic fauna be conducted this winter as part of an OWET 
effort, that would evaluate the project area and a control site.  The buoy array and cable route 
will be evaluated to determine species that occur in the project area and to provide baseline data.  
OPT anticipates sampling four stations along the cable route at depths of approximately eight 
meters (or as shallow as can be safely sampled), 20 meters, 30 meters, and 40 meters. It is 
expected that three replicate samples will be taken at each station along the cable route (for a 
total of 12 total samples) in order to determine within-station and between-station variability.   
 
An additional five samples will be taken within the buoy array area (800 meters x 800 meters) at 
depths from approximately 50 meters to 57 meters. The sample locations will be positioned 
randomly. Based on what is know of faunal depth zonation in this area, these samples can be 
assumed to be within the same block for a stratified random block sampling design. The sand 
bottom in the project area is expected to be relatively homogeneous, so five samples should 
provide adequate coverage. 
 
Samples will be taken using a grab sampler.  The sample will be sieved through a 0.5 mm screen, 
and washed into sample jars and preserved.  Samples will be sorted in a lab where the organisms  
will be identified to the lowest feasible taxonomic level (usually species, but genus or family for 
juvenile, damaged, or undescribed specimens).  Study findings will be summarized in a report. 
 
In addition, a qualified biologist will review the video from towed video camera collected as part 
of the geophysical survey (see previous section) to identify any observed epibenthic fauna, 
demersal fish, macroalgae, or other visible marine life. 
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4.3 Coordination with Oregon Fisherman’s Cable Committee 
 
OPT will coordinate and work with the Oregon Fisherman’s Cable Committee to deploy the 
subsea power cabling consistent with current guidelines. 
 
5.0 References 
 
Full citations referenced above are provided in the Literature Cited section (Section 8) of the 
PAD. 



This page left intentionally blank. 



1

Hawthorne, Joy

Subject: Aquatic Species Meeting Follow-Up
Attachments: Action Items_Aquatics.doc; Settlement calendar_rev 9-13.rtf

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, September 13, 2007 8:17 PM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Bruce 
Mate; Steve Kopf 
Subject: Aquatic Species Meeting Follow-Up 
 
Thanks for great meetings on Monday and Tuesday.  I really appreciate your time and attention to the work of this group.  I have 
attached a couple of things as follow-up for the meeting: 
 
--Follow-up action items 
--Revised Settlement Calendar that includes our conference calls and revised meeting time in October 
 
Please let me know if I missed or mischaracterized anything.  I will send an agenda for next Friday's conference call within the next 
few days.  
 
Thanks, Therese.  
 
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
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Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

9/11/07 Add issues related to birds landing on the buoys and feeding on 
juvenile salmonids 

10/2/07 OPT/DTA  

9/11/07 Contact USFWS to find seabird experts to work through issues.  9/21/07 Therese Hampton  
9/11/07 Evaluate the use of radar for seabird evaluation 

 OPT to review the potential use of this technology. 
 Other parties to review how a study of this nature could 

apply broadly to wave energy.   

10/2/07 All parties  

9/11/07 Update mooring fouling template to include: 
 Description of planned maintenance. 
 Use “biofouling” consistently throughout template. 
 Add focus in monitoring section on invasive species.   
 Address effects of cleaning/scraping. 

10/2/07 OPT/DTA  

9/11/07 All parties to give broad agency review to macroalgae template.  
ODFW to provide specific information to update/revise list of 
relevant species.   

10/2/07 All parties  

9/11/07 Sea Turtle template to receive internal review at NOAA  10/2/07 Bridgette Lohrmann  
9/11/07 Modify Sea Turtle impact in the following way: 

 Identify leatherbacks as having higher exposure than 
other sea turtles, but still low exposure. 

 Include observations for sea turtles in the marine 
mammal monitoring studies. 

 Identify increases in water temperature as potential “new 
information” that could require review of the low 
exposure determination.  

10/2/07 OPT/DTA  

9/11/07 Follow-up on bathymetric study: 
 ODFW to share protocols for towed camera studies. 

10/2/07 OPT/DTA  
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 Greg McMurray offered Steve Ferrara at EPA as contact 
for grab sample approach. 

 Parties would like report shared that includes study 
design, summary and analysis.  Parties are not interested 
in complete video but in representative stills.   

9/10/07 Develop adaptive management decision tree for grey whale issues 
. 

10/2/07 OPT/DTA  

9/10/07 Create stressor matrix for each marine mammal or groups of 
marine mammals 

10/2/07 OPT/DTA  

9/10/07 Schedule a conference call with NOAA D.C. office (include Jim 
Hastreiter) for the last week of September or first week of 
October.  The purpose of the call is to discuss: 
--Comments on Marine Mammal study plan 
--Is MMPA review needed for single buoy?   
--Timing and approach to MMPA permitting for 14 buoy array 

9/21/07 Bridgette Lohrmann  

9/10/07 Provide a revised Marine Mammal study plan to incorporate the 
following:   
TASK 1 
--Include specific dates for study 
--Verify northbound and southbound migration will be evaluated 
--Identify reporting statistics 
--Discuss the purpose relative to the project 
--Discuss why Yaquina Head as an observation point and the 
relevance of study from that point to the broader Coast.  
TASK 2: 
--Expand the risk of entanglement to be broader than just grey 
whales, but include other marine mammals.   
--Expand discussion of approach to observation to include all 
marine mammals and sea turtles (and potentially birds) 
PHASE 3: 
--Include specific dates for studies. 
--Address whether northbound and southbound migration will be 
included.  
--Broaden monitoring to all marine mammals, sea turtles, and  
potentially sea birds. 
 
 

At least 2 full 
days in advance 
of NOAA conf. 

Call 

OPT/DTA  



 3

9/10/07 Distribute NOAA informal consultation documents on the 
Finavera test buoy to the Aquatics subgroup 

9/30/07 Bridgette Lohrmann  

8/7/07 Resend littoral cell map to group 8/13/07 Therese Hampton Done??? 
8/7/07 Study plan to characterize grey whale migration out to aquatics 

subgroup for review 
8/17/07 DTA Study has been modified, 

but should be out to group 
before 9/10. 

8/7/07 E-mail with conference call-in line for the 9/6 10:30 – 12:00 
conference call to discuss study plan 

8/13/07 Therese Hampton CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting.  

8/7/07 Strategy developed for acoustic playback technique Target 9/4/07 Bruce Mate with 
OPT 

Update on this issue will be 
provided at 9/10 meeting.   

8/7/07 Conference call scheduled the week of 9/4 – 9/7 to discuss 
expedited MMPA permitting for acoustic playback 

8/17/07 Bridgette Lohrmann CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting. 

8/7/07 Revised Summary of Effects Table distributed to full Aquatics 
group. 

8/17/07 Subteam of Greg, 
Robin, and Cathy T. 

COMPLETE:  Provided via 
8/16 e-mail.  

8/7/07 OPT to provide follow-up to baseline study information to further 
discuss at next team meeting 

9/4/07 OPT/DTA To be e-mailed 9/5.  

8/7/07 Study design for bathymetric, benthic habitat and benthic infauna 
studies to be distributed for review by full aquatics team.  Desire 
for 3-week review, but less can be managed.  The sooner a 
timeline is known for when the group will receive it and when 
they need to respond by, the better.  

ASAP OPT/DTA Change in study plans.  
Will be discussed at 9/10 
meeting 

8/7/07 Modify meeting calendar and send an e-mail to add: 
 Monday, September 10th from 1:00 – 5:00 
 Wednesday, November 7th from 9:00 – 3:00  

8/13/07 Therese Hampton COMPLETE:  E-mail sent 
8/15. 
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8/7/07 Work with Cristen Don, Kathy Roberts, and OPT on September 

agenda 
8/31/07 Therese Hampton COMPLETE:  coordination 

meeting held on August 
30th, however, Kathy 
Roberts was on vacation 
and Cristen had limited cell 
reception.  

8/7/07 Assure following items are included of list of issues discussed: 
 Determine when the group decides what actions will be 

taken based on grey whale study results 
 How to monitor the Reedsport site 
 Address entanglement with mooring system 

8/31/07 Therese Hampton COMPLETE:  Included in 
discussion on 9/10.   

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT Will be discussed at 8/7 
meeting rather than e-
mailed in advance 

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman forwarded 
information to group.  

7/10/07 Baseline study subgroup to: 
 Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

 Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray COMPLETE:  E-mailed to 
group on 8/1 by Bridgette 
Lohrman. 

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton COMPLETE:  E-mailed to 
group with agenda.  

 



Reedsport Wave Energy Project--Draft Settlement Meeting Schedule 
 

September 2007 
 

Sun Mon Tue Wed Thu Fri Sat 
   1

2 3 4 5 6 7 8
       

9 10 11 12 13 14 15
  

 
1:30-4:00 
Portland, OR 
Aquatic Species 
 

10:00-4:00 
Portland, OR 
Aquatic Species 
 

9:00-11:30 
Portland, OR 
Recreation & 
Public Safety 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 

 
 
 
 
 
 

  

16 17 18 19 20 21 22
   8:30 – 10:00 

Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

   

23 24 25 26 27 28 29
   9:00 - 10:30 

Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

 9:00 - 10:30 
Terrestrial/Cultu
ral Resources 
Conference Call 
1-605-990-0150  
149725# 

 

 
October 2007 

 

Sun Mon Tue Wed Thu Fri Sat 
 1 2 3 4 5 6

 1:30 – 3:00 
Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

 1:30 – 3:30 
Oregon 
Solutions Team 
Meeting 
Reedsport, OR 
 
6:00 – 9:00 
Reedsport, OR 
Crab/Fishing 

 11:00 – 12:00   
Full Settlement 
Group 
Conference Call 
1-605-990-0150  
149725# 

 

7 8 9 10 11 12 13
  8:30 – 5:00 

Portland, OR 
Aquatic Species 
WTC—River 
Room 

    

14 15 16 17 18 19 20
  9:00 – 11:00   

Full Settlement 
Group 
Conference Call 
1-605-990-0150  
149725# 

    

21 22 23 24 25 26 27
       

28 29 30 31  
       

 



Reedsport Wave Energy Project--Draft Settlement Meeting Schedule 

November 2007 
 

Sun Mon Tue Wed Thu Fri Sat 
  1 2 3

       

4 5 6 7 8 9 10
  

 
 
1:30-4:00 
Portland, OR 
Recreation & 
Public Safety 
WTC – River 
Room  

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC Flags 
Conference room 

 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 
WTC – River 
Room 
 

  

11 12 13 14 15 16 17
       

18 19 20 21 22 23 24
       

25 26 27 28 29 30 
       

 
 

December 2007 
 

Sun Mon Tue Wed Thu Fri Sat 
   1

       

2 3 4 5 6 7 8
  

 
 
1:30-4:00 
Portland, OR 
Recreation & 
Public Safety 
WTC – River 
Room 

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

 
 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 
WTC – River 
Room 

  

9 10 11 12 13 14 15
       

16 17 18 19 20 21 22
       

23 24 25 26 27 28 29
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Hawthorne, Joy

Subject: Re: Meeting Information

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net] 
Sent: Thursday, September 13, 2007 6:56 PM 
To: Steve Kopf; Justin Klure; Murphy, Michael; Browne, Peter 
Subject: FW: Re: Meeting Information 
 
FYI...note from Mike Harvey on land based aesthetics issues.  I will add this to the Terrestrial/Cultural Resource Issues team list.   
 
Therese.  
 
-- 
 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
 
-------------- Forwarded Message: -------------- 
From: Michael Harvey <mharvey@fs.fed.us> 
To: hh_solutions@comcast.net (Therese Hampton @ H&H Solutions) 
Subject: Re: Meeting Information 
Date: Thu, 13 Sep 2007 17:01:52 +0000 
> Thanks for all the background info, Therese.  I had an all-day meeting  
> yesterday - tried without success to find someone to sit in via  
> conference call on the settlement group meeting.  Now that I'm on your  
> mailing list I should be able to plan around meeting dates/times - may  
> still want to participate via conference call. 
>  
> Looking through your attachments, I thought I should mention that the  
> aesthetics issue is broader than just the views from the shore out to  
> the bouy farm.  There will also be on-shore aesthetic concerns with  
> regards to transmission lines and other necessary infrastructure.  Not  
> sure if this fits in this settlement group (recreation) or in the  
> terrestrial settlement group balliwick.  I know there has been some  
> talk about using the existing effluent pipeline from the old Gardiner  
> papermill site for the transmission line and that might be possible.   
> Any just want to make sure we capture that the aesthetic issue is  
> bigger than just visuals from the shore, which I'm sure you probably already knew. 
>  
> Thanks again!! 
>  
> MICHAEL HARVEY 
> Recreation/Lands Staff Officer 
> Siuslaw National Forest 
> 541-750-7046 
> 541-750-7142 (fax) 
> mharvey@fs.fed.us 
>  
> Recreational development is a job not of building roads into lovely  
> country, 
> but of building receptivity into the still unlovely human mind.   Aldo 
> Leopold 
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Hawthorne, Joy

Subject: Aqautics Follow-Up Item

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Friday, September 14, 2007 10:18 AM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Bruce 
Mate; Steve Kopf 
Subject: Aqautics Follow-Up Item 
 
There was one follow-up item we had in the meeting on Monday that I forgot to come back to.  I had asked Greg over lunch to  
put together some questions regarding the use of control sites for the Ecological Effects planning committee to consider.  He e-
mailed me the following.  If you have comments or thoughts about these questions, please provide a reply all to the group.  
 
Given our knowledge of the variability in time and space of the (resources, processes, species of concern) along the nearshore 
Oregon shelf:   
1) Will control areas for individual wave energy projects be useful and/or necessary?   
2) If so, how broad would be the spatial applicability? and  
3) What measurements might be of highest value? 
 
Thanks, Therese.  
 
-- 
 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
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Hawthorne, Joy

Subject: Recreation/Public Safety Meeting Follow-Up

-------------- Forwarded Message: -------------- 
From: "Mack, Lucia MST1" <Lucia.E.Mack@uscg.mil> 
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>, "Steve Kopf" <skopf@advan-tek.com> 
Cc: "Westcott, Timothy" <Timothy.L.Westcott@uscg.mil> 
Subject: RE: Recreation/Public Safety Meeting Follow-Up 
Date: Fri, 14 Sep 2007 19:38:51 +0000 
>  
> Therese/Steve, 
>   Please contact Tim Westcott on all the Aids (Buoy) Stuff.  He is  
> your best resource for this and is very user friendly.  He will be  
> able to expedite all the marking, lighting and placement issues taking  
> into consideration the need for certain ascetics.  I have filled him  
> in on the challenges presented by the array and the input of  
> stakeholders.  Please contact him sooner than later, as I am sure he can help you reach a final and viable solution. 
> V/r 
> MSt1 Lucia Mack 
>  
>  
> Ref:    
> Timothy L. Westcott 
> 13th Coast Guard District 
> Prevention Division (dp) 
> Waterways Management Branch (dpw) 
> Federal ATON Damage Claim Manager 
> Private Aids to Navigation Manager 
> Seattle, Washington 
> (206) 220-7285 / Fax 7265 
> mailto:timothy.l.westcott@uscg.mil 
> http://www.uscg.mil/d13/oan 
>  
>  
>  
>  
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Hawthorne, Joy

Subject: Aquatics Conference Call--Agenda
Attachments: next week's call - aquatic subgroup

-----Original Message----- 
From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Monday, September 17, 2007 11:48 PM 
To: Merina E NWP Christoffersen; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 
Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, 
Peter; Bruce Mate; Steve Kopf 
Subject: Aquatics Conference Call--Agenda 
 
We have a conference call schedule for this Wednesday.  The specifics for the meeting and a proposed agenda are below:  
 
Date:  Wednesday, September 19th 
Time:  8:30 - 10:00 
Conference Call In Line:  1-605-990-0150 passcode 149725# 
 
Proposed Agenda:   
1.  Review the baseline study matrix (attached) 2.  Discuss issues/interests related to the following studies: 
 7 - epibenthic macrofauna  
 8 - pelagic nekton 
 9 - plankton 
 10 - use/presence by salmonids.   
 19 - beach gradient profile 
 
**The purpose of this agenda is not necessarily to resolve all the issues related to these studies but to understand the underlying 
information that people are interested in gathering and how that will be used to inform the project going forward.   
 
Talk to you on Wednesday!  Therese.  
-- 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell) 
 
 



DRAFT Baseline studies (proposed by Aquatics Subgroup, Baseline Study Subcommittee, June 19, 2007).
No. Baseline Study1 Summary of Proposed Study/Methods Notes

1 Local Wave Environment

Wave amplitude and frequency/period measurements at the 
proposed site are needed over at least an annual cycle.  Suggested 
that OPT deploy instrumentation to record wave amplitude, 
frequency/period and direction for a period of one year.  Results 
would be compared to NOAA buoy output to determine the 
existing buoys’ skill at predicting site conditions

2 Ocean Currents*

Surface currents at the project site need to be documented, 
especially with respect to seasonal and meteorological 
cycles/episodes.  Characterize ocean currents in the vicinity of 
the littoral sub-cell (and larger cell, if necessary).  Options 
include deploying current meters (ADCPs) at the site for a year 
and/or high-resolution radar at the site to study both waves and 
currents

3 Local Littoral Transport*

To predict effects on the littoral transport cell, need information 
on local littoral processes, especially areas likely to develop 
erosive or depositional environments. Proposed that modeling be 
developed - perhaps high-resolution HF study of the local waves 
and currents, before and after the array deployment.  OSU’s 
College of Oceanic and Atmospheric Sciences (COAS) has this 
capability in house

In conjunction with the ADCP deployed 
seaward of the buoy field (see above), 
following deployment of the 14 PowerBuoys, 
OPT will also deploy an ADCP landward of 
the buoy field.  Data will be collected for one 
year.

4 Bathymetry and Surficial Geology

Acoustic sub-bottom profiling and depth sonar can be combined 
in a single survey of the site.  Side-scan sonar can be used to 
estimate sediment type from reflectivity.  Sediment samples will 
be needed to ground truth the side-scan sonar results; they will be 
provided by the next study

OPT is proposing to conduct a geophysical 
survey (See Draft Issue No. 4).

5
Physical Characterization of 
Benthic Habitat*

Provide characterizations of the grain size, homogeneity, and 
amount of organic material in the native sediment. These 
characteristics are likely to change as energy is removed from the 
wave train and deposition of finer sediments is possible.  
Additionally, more organics may be supplied by the higher 
density of organisms inhabiting the hard substrates

OPT is proposing to conduct a geophysical 
survey (See Draft Issue No. 4).

6
Characterization of Benthic 
Infauna*

Changes in the physical benthic habitat will likely lead to 
changes in the infauna.  Applicant will provide identification and 
enumeration of adequate sediment samples to characterize the 
study area; this should include some analysis of the meiofauna 
(usually passes through a 1 0 or 0 5? mm sieve)

OPT is proposing to conduct a benthic fauna 
survey (See Draft Issue No. 4) prior to 
project deployment, and then again, two 
years after deployment of the 14 
PowerBuoys

OPT will deploy an acoustic doppler current 
profiler (ADCP) at the site in conjunction 
with the deployment of the single buoy.  This 
will measure waves and currents and be 
deployed seaward of the buoy field.



7
Characterization of Epibenthic 
Macrofauna*

Changes in the physical benthic habitat and infauna will likely 
lead to changes in the epifauna.  Bottom trawl such as try-net, 
otter trawl or beam trawl.  The trawl should dig into the sediment 
enough to assure capture of Pacific Sandlance, or they should be 
sampled by other means.  An ROV survey might complement the 
trawl data

Analysis of towed video camera footage and 
benthic grabs will provide information about 
epibenthic macrofauna (See Draft Issue No. 
4).

8 Characterization of Pelagic Nekton*

The resident nektonic biota of Oregon are well known.  The 
pelagic nekton (swimming fish and invertebrates inhabiting the 
water column) are expected to change in distribution and 
abundance due to project effects, especially the provision of 
physical structure in historically open water.   Suggested that mid-
water trawl and purse seine or other capture or census methods 
may be applicable

OPT has not seen any evidence to suggest 
that the project will negatively affect pelagic 
nekton.  In fact, OPT believes the referenced 
change (project serving as artificial reef) 
represents an enhancement to the project area 
habitat.

9
Characterization of Key Forage 
Plankton (Euphausiids and 
Mysids)*

Vertically migrating species of relatively large planktonic 
crustaceans (especially euphausiids, and in some cases mysids) 
form an important source of food for many key groups, including 
fish, seabirds and whales.  The creation of a wave energy park in 
previously open water will likely have some effect on the 
availability of this group as forage in the water column.  Tucker 
Trawl or large zooplankton net (50 cm or larger opening).  This 
approach could be augmented by using acoustic surveys with 

i t d t thi

OPT has not seen any evidence to suggest 
that the project will negatively affect the 
planktonic community.

10
Site Use by/Presence of Salmonids 
(Smolts and Spawners)*

Wild salmonid stocks in the Pacific Northwest are largely 
diminished, and many evolutionarily significant units (ESUs) are 
under ESA protection.  Hence, any predicted salmon takings by 
the project will come under great scrutiny.  Since this project lies 
just north and west of the Umpqua River, any outmigrating wild 
stocks will be of special interest.  The study should use any tools 
available that do not injure fish, smolts or spawners (possibly 
acoustic tags).

Unlike conventional hydropower turbines, 
there are no turbine blades that could injure 
fish, and the bobbing PowerBuoy will not 
represent a danger to salmon.  EMF 
generated by the PowerBuoy and subsea 
transmission cables will be evaluated as 
outlined in Draft Issue No. 2, and OPT is 
working with ODFW biologists to 
understand salmon migration patterns in the 

i l i h j

11
Characterization of Background 
Electrical and Magnetic Fields

A magnetometer survey may be needed.  However, there may be 
enough general information applicable to the site to obviate the 
need for data collection as a baseline.  It may be possible to 
conduct the geophysical (acoustic and EMF) surveys together.  
The magnetometer may also help to find any more recent 
shipwrecks that would be of either cultural interest or a possible 
source of toxic chemicals

A magnetometer survey will be conducted as 
part of the proposed geophysical survey (See 
Draft Issue No. 4).  OPT also proposes to 
measure EMF for the single PowerBuoy and 
the background environment following 
deployment of the first unit.



12
Characterization of Acoustic 
Background

Any sound emanating from the buoys and transmission system 
will be superimposed on the background of the ambient sound 
field generated by wind and waves, animals and man’s activities.  
Animals with the acoustic sensory capability use it within the 
context of this background noise.  Suggest in situ hydrophone 
deployment

The acoustic background will be 
characterized as part of the gray whale study 
(See Draft Issue No. 1, reiterated in Draft 
Issue No. 9 [Noise/vibration]).

13 Site Use by/Presence of Seabirds*

Use of the site by the various groups of seabirds needs to be 
documented prior to buoy deployment, in order to provide a 
baseline for effects evaluation.  Seabird use is expected to be 
strongly seasonal.  This study will need a control site and will 
need to be of multi-year duration.  Applicant will provide seabird 
surveys, performed at appropriate time and space scales.

OPT is working with the USFWS and ODFW 
in attempts to obtain additional existing 
information regarding seabirds along the 
Oregon coastline. OPT proposes to review 
other offshore structures that represent light 
sources, such as aids to navigation and oil 
derricks, to see if there is any indication that 
these devices harm flying seabirds and other 
types of water birds. This information will be 
incorporated into the draft and final license 
applications. Additionally, OPT will install a 
camera on the single PowerBuoy proposed to 
be installed in 2008 to document use of the 
project area and the PowerBuoy by seabirds. 
The camera will take pictures at a pre 
determined time frame for a period of one 
year (See Draft Issue No 6)

14 Site Use by/Presence of Cetaceans*

Use of the site by cetaceans needs to be documented prior to 
buoy deployment, in order to provide a baseline for effects 
evaluation.  Cetacean use is expected to be strongly seasonal, 
especially the spring and fall migrations of gray whale.  This 
study will need a control site and will also need to be of multi-
year duration

A gray whale study has been proposed (See 
Draft Issue No. 1) that includes a baseline 
characterization, acoustic emissions 
characterization, and monitoring the behavior 
of whales once the wave energy systems are 
deployed



15 Site Use by/Presence of Pinnipeds*
Need site-specific information.  Need a control site and study 
will need to be of multi-year duration.

OPT is trying to obtain additional existing 
survey information from ODFW, which has 
monitored pinniped populations since the late 
1970’s. OPT will evaluate the information 
and use it in the draft and final license 
applications. To collect additional site 
specific information to supplement the 
information to be provided by ODFW, OPT 
will also install a camera on the single power 
buoy proposed to be installed in 2008. 
Pictures will be taken of the area of the 
PowerBuoy on a predetermined time interval 

16
Neuston Survey/Presence of 
Invasive Species*

There is concern that providing hard substrates in a open-water 
environment may have consequences in the distribution of 
invasive species.  These is also concern that the deployment of 
many structures in previously open water could affect the 
recruitment of meroplankton, especially if those surfaces are 
coated with toxic compounds.  Suggested that applicant will 
conduct a meroplankton survey or deploy settling plates during 
peak recruitment period (late spring through early summer?).

OPT proposes to have a qualified biologist 
using SCUBA, conduct a survey of one 
mooring line and one PowerBuoy in 
association with the single PowerBuoy 
proposed to be installed in 2008.  The 
biologist will identify fouling species and 
estimate general abundance (See Draft Issue 
No. 5).  Cleaning of the mooring lines is 
expected to occur annually, and as an update 
to Draft Issue No. 5, OPT proposes that the 
biologist will conduct an assessment no 
fewer than 30 days before the first scheduled 
mooring line cleaning.  The assessment will 
be repeated the next two years, after which it 
will be determined whether additional 

17
Presence of Toxic Chemicals in 
Water Column and Sediment*

The applicant will want to make sure that the sediment at the site 
is devoid of any prior chemical contamination prior to its 
activities.  This study will need a control site and will need to be 
of multi-year duration for later effects evaluation.  
Characterization of sediment chemistry for EPA priority 
pollutants, including organics and metals; also documentation of 
water column values of metals.

The project will be located in approximately 
200 feet of water, 2.5 miles offshore, and it is 
anticipated that the sediment in the area is 
sand.  Contaminants do not bind well to sand 
and because of the depth and mixing 
associated with the project area and the lack 
of past industrial use, it is highly unlikely 
that contaminants would be present in the 
seabed, or the water column.  As such, OPT 
is not proposing to conduct analysis of toxic 



18 Background Turbidity

The near-bottom turbidity at the site needs to be documented 
prior to deployment.  Suggest in situ transmissiometer or 
nephelometer deployment.  This could be deployed along with an 
ADCP string

OPT will measure near-bottom turbidity prior 
to commencement of project deployment.

19 Beach Gradient Profile*

Beach gradient (depth with distance from shore) is a key 
expression and characteristic of the littoral system, and also a 
critical factor in defining tsunami run-up risk.   The applicant 
will provide profiling of beaches onshore of project area.

As indicated in the PAD, as a result of 
analysis conducted by OPT and others, it is 
expected that the attenuation in wave energy 
at the beach will be negligible and that the 
project will have an immeasurable effect on 
the erosion and accretion of the shoreline and 
the transport of sediment in the general area 
of the wave park.  Given this, OPT believes 
the natural variation in beach gradient 
profiles that occurs along the Oregon Coast 
would preclude discernment of any project 

20
Survey of Nontoxic Water Quality 
Parameters

Applicant will likely want to document existing values of 
classical water quality parameters at site prior to project 
implementation; this also may be a requirement for ODEQ’s 
Clean Water Act § 401 certification.  Suggest seasonal 
documentation of water quality parameters at the site.  It may be 
possible to argue that no project influence will ever be expressed 
on these largely advectively controlled parameters, but they may 
be required for certification under the Clean Water Act.

OPT agrees that no project influence will be 
expressed on these largely advectively 
controlled parameters.  However, OPT will 
consult with ODEQ to confirm that baseline 
water quality sampling is not required at this 
open ocean project site.

1 Underlining - study intended to be performed at an appropriate control site, as well as the  proposed site.  
   Asterisk - study intended to be performed in out-years as necessary.
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CITY of REEDSPORT 

F I L E D  
OFFICE OF THE 

SECRETARY 

451 Winchester Avenue 
Reedsport, Oregon 97467-1597 

Phone (541) 271-3603 
Fax (541) 271-2809 

~ "  - -  - - -  S£P21:) l : : l l ? . l l l  

REEDSPORT ., . . . 
,,IF:uLA= Ok', CO, ,H SSION 

September 19, 2OO6 

O R I G I N A L  

Federal Energy Regulatory Commission 
Scfreta~' 
888 First Street NE 
Washington D.C. 20426 

RE: Docket Number P-12713 

On behalf of and at the direction of the Reedsport City Council, I am writing to clearly 
state the position of the City of Reedsport regarding this proposed project. The City of 
Reedsport is on the public record in support of all efforts being made for the creation of 
the Reedsport Wave Energy Park. The current proposal by Ocean Power Technologies 
has the full support of the City of Reedsport and we would like to encourage the Federal 
Energy Regulatory Commission to approve all requested permitting to allow the 
Reedsport Wave Energy Park to become reality for our region. 

Thank you for your support and please feel free to contact if you have any questions in 
this regard. 

Rick A. Hohnbaum 
Reedsport City Manager 
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Hawthorne, Joy

Subject: Agenda for terrestrial/cultural resources conf call
Attachments: figures for terrestrial meeting; Agenda_9-28 mtg_TCR.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Wednesday, September 26, 2007 11:49 AM 
To: Robin Hartmann; Arrow Coyote; Justin Klure; Ken Homolka; Murphy, Michael; Kathy Roberts; Calum Stevenson; 
Browne, Peter; Steve Kopf; Mike Harvey 
Subject: Agenda for terrestrial/cultural resources conf call 
 
Attached is the agenda and some background material for Friday's conference call.   
  
Date:  Friday, September 28th 
Time:  9:00 - 10:30  
Conference Call In Line:  605-990-0150  passcode 149725# 
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  



 
Reedsport Wave Energy Project 

Settlement Discussions 
Friday, September 28th 

9:00 – 10:30 
 

Call-In Line:  (605) 990-0150 149725#   
 
 

AGENDA 
 
 

Outcomes: 
 To confirm the issues for review 
 Discuss best approach for resolving issues 
 Schedule regular meeting times 

 
 
 

 Project overview 
 
 

 Schedule Overview 
 
 
 Review of Issues 

o Cultural Resource Impacts 
o Terrestrial Resources 
o Aesthetics 

 
 

 Approach to addressing issues 
 
 

 Next Meetings 
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Hawthorne, Joy

Subject: Aquatic Species Agenda
Attachments: Study_Plans_10042007[1].pdf; Agenda_10-9.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, October 04, 2007 9:56 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Aquatic Species Agenda 
 
Hi all, 
  
Attached is the agenda and supporting material for next Tuesday's aquatic species meeting.  Just a reminder, the 
meeting starts at 8:30 am on Tuesday.  We are in the River room, which is the room we typically meet in.   
  
The call in number is:  (605) 990-0150 149725#   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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DRAFT MARINE STUDY PLANS 
REEDSPORT OPT WAVE PARK 

 

1.0 Introduction 

 

Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 

Commission (FERC) a license application for a 50-year license to develop and operate the 

Reedsport OPT Wave Park.  The project would consist of deployment and operation of 14 

PowerBuoy wave energy converters having a total capacity of 2.1 megawatt (MW), to be located 

approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon.  OPT anticipates a 

maximum project footprint of approximately 0.25 square miles (800 meters by 800 meters).  The 

PowerBuoys will be deployed in an array of three to four rows, approximately in a north-south 

orientation and parallel to the beach.  Each row will consist of three to five 150 kilowatt (kW) 

PowerBuoys. Additionally OPT also plans to install a single PowerBuoy in 2008, which will not 

be grid connected. 

 

Generating electricity from waves on a commercial scale is relatively new, and there are some 

issues that cannot totally be addressed until the PowerBuoys are deployed.  OPT and project 

stakeholders are working to develop a Settlement Agreement that defines the nature of studies to 

be performed following deployment of the 14 PowerBuoys and a process for decision making 

regarding the effects of the wave park on existing resources and the potential effects of a future 

buildout.  A primary objective of the proposed studies is to collect data prior to and after the 14 

PowerBuoys are deployed to understand potential effects to the environment, particularly to 

resources of concern, and to support a future licensing effort to expand the Reedsport OPT Wave 

Park.   

 

In October 2006, Oregon Governor Ted Kulongoski appointed State Senator Joanne Verger and 

Reedsport Mayor Keith Tymchuk to convene an Oregon Solutions team for the Reedsport OPT 

Wave Park.  The first meeting of the multi-interest stakeholder group was held on October 4, 

2006.  Since this initial full-group meeting, there have been a number of full-team and 

subcommittee meetings.  The meetings in general have focused on identification of issues, 

quantifying impacts, and exploring options for resolution or mitigation.  In response to issues 

raised by stakeholders and as reflected in the 1) May 15, 2007 Declaration of Cooperation 
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(embodies a discussion of the issues, as well as each party’s agreement to participate in the 

FERC process), 2) July 2, 2007 Preliminary Application Document, 3) baseline study requests 

developed by the Aquatics and Water Quality Subgroup, and 4) related discussion of OPT and 

subgroup members during regular meetings held over the last year, OPT proposes to conduct the 

following marine studies: 

 

• Marine Geophysical Survey (completed week of September 10, 2007) 

• Wave, Current, and Transport Study 

• Fisheries, Invertebrates, and Plankton Study 

• Marine Mammal and Acoustic Effects Study 

• Electromagnetic Field (EMF) Evaluation 
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2.0 Wave, Current, and Transport Study 

 

OPT plans to install a single PowerBuoy at the project site in 2008.  As part of this project OPT 

will deploy a Teledyne RD Instruments 600 kHz Workhorse Sentinel acoustic doppler current 

profiler (ADCP) with Waves Array upgrade (Figure 2) at the site in conjunction with the 

deployment of the single buoy.  This instrument, deployed on the seabed or suspended above the 

seabed on a mount, will measure waves and currents and be deployed seaward of the single 

buoy.  Measurements will be collected for at least one year.  The unit will be retrieved and data 

collected manually.  It is anticipated that the first deployment will be one month, and then 

subsequent recoveries will take place bi-monthly. 

 

 

   Figure 2.  Teledyne RD Instruments, Workhorse Waves Array  
(http://www.rdinstruments.com/waves.html) 

 

Analysis will include standard measurements of wave climate (e.g. non-directional wave spectra, 

directional wave spectra, significant wave height, peak and average periods, etc.), current 

profiles, and water level.  The Workhorse Waves Array ADCP measures the complete 

frequency/direction wave spectrum and can distinguish waves from multiple directions with high 

resolution.  

 

In addition, collected data will be analyzed to correlate site measurements with measurements 

made at the Umpqua Offshore buoy (NDBC 46229/CDIP 139), a waverider buoy maintained by 

the Scripps Institution of Oceanography.  This buoy, located at a depth of 614 ft (187 m) 

approximately 15.5 nm northwest of the Winchester Bay entrance, monitors wave energy and 
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wave direction, as well as sea temperature1.   OPT will evaluate data from this buoy and compare 

it to data collected at the project site to determine what set of conditions at the NOAA/CDIP 

buoy are highly correlated with the conditions at the project.   Additional analysis of ADCP data 

will be conducted using WaveWatchIII, an operational ocean wave predictions model developed 

at NOAA/National Weathers Service National Centers for Environmental Protection (NCEP)2. 

 

Prior to installation of the 14 PowerBuoys (Phase 2), OPT will then deploy another ADCP, to be 

located landward of the buoy field.  The ADCP previously deployed seaward of the single buoy 

will likely be redeployed to ensure that it is seaward of the 14-PowerBuoy field.  Data from the 

two ADCPs will be collected for one year.  OPT will analyze the wave characteristics before and 

after deployment of the 14-PowerBuoy array to evaluate wave attenuation resulting from 

presence of the project.  OPT will then model the local waves and currents in the project area.  

 

Following the first year of wave and current monitoring during Phase 1, the study results will be 

summarized in a report and distributed to stakeholders.  Following a year of monitoring after the 

14 PowerBuoys are deployed, a final study report will be developed and then distributed. 

 

                                                 
1 NDBC - http://www.ndbc.noaa.gov/station_page.php?station=46229; CDIP - 
http://cdip.ucsd.edu/?nav=historic&sub=data&stn=139&stream=p1. 
2 http://polar.ncep.noaa.gov/waves/index2.shtml?. 
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3.0 Fisheries, Invertebrates, and Plankton Study 

 

This study includes sampling of the following: 

• Benthic infauna; 

• Epibenthic macrofauna; 

• Pelagic nekton;  

• Key forage plankton (euphausiids and mysids);  

• Bioufouling community; and  

• Water quality. 

 

Other than the sampling for the biofouling community monitoring, sampling will be conducted 

two times, once during the spring and the fall, before deployment of the 14-unit project (spring 

and fall 2008), to collect baseline data at both the project area and the control site.  Sampling will 

also occur during spring and fall for the two years following deployment, to assess whether 

changes occur in the marine community at both the project area and the control site.  During each 

sampling outing, sampling will occur in both the project area and the control site.  The biofouling 

monitoring is specific to project works, and will not be conducted at the control site; the timing 

for this component of the study is outlined below in Section 3.5.  Following completion of the 

spring and fall 2008 monitoring, study results will be summarized in a report distributed to 

stakeholders.  Annual reports summarizing post-construction study results for a calendar year 

will also be distributed to stakeholders. 

 

Proposed methods for each study component are described below. 

 

3.1 Benthic Infauna 

 

Benthic infauna will be sampled in both the project area and a control site.  In the project area, 

OPT anticipates sampling four stations along the subsea cable route at depths of approximately 

eight meters (or as shallow as can be safely sampled), 20 meters, 30 meters, and 40 meters.  It is 

expected that three replicate samples will be taken at each station along the cable route (for a 

total of 12 total samples) in order to determine within-station and between-station variability. 
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An additional five samples will be taken within the buoy array area (0.25 square miles, 800 

meters x 800 meters) at depths from approximately 50 meters to 57 meters.  The sample 

locations will be positioned randomly.  Based on what is known of faunal depth zonation in this 

area, these samples can be assumed to be within the same block for a stratified random block 

sampling design.  The seabed survey conducted during the week of September 17, 2007 

documented that the bottom of the buoy array and cable areas is homogenous, consisting of sand.  

Five samples taken in the buoy array area should therefore provide adequate coverage. 

 

Samples will be taken using a Smith-McIntyre (or equivalent) grab sampler (0.1 square meter).  

Each grab will be sieved in the field with a 0.5 millimeter mesh sieve bucket, washed into 

sample bag, and preserved in a buffered 10 percent formalin solution for laboratory analysis.  In 

the lab, samples will be sorted and the organisms identified to the lowest possible identification 

level (LPIL - usually species, but genus or family for juvenile, damaged, or undescribed 

specimens).  Wet-weight biomass will also be determined after combining LPIL taxa into higher-

order taxa.  Benthic infauna grabs will be conducted pre-construction to establish the baseline 

data and determine the species presence and absence throughout the buoy array.  Additionally,  

post-construction benthic infauna grabs will be conducted with the data compared to pre-

construction events to determine the effects, if any, of the deployed buoys.   

 

3.2 Epibenthic Macrofauna 

 

Sampling of epibenthic macrofauna will also be conducted at the project area and control site.  

An efficient and comprehensive survey technique for collecting the baseline data would be the 

otter trawl (or equivalent).  However, each buoy will be moored with three anchor lines arranged 

symmetrically around each buoy (120 degree separation).  The mooring system will interfere 

with otter trawling.  In order for pre- and post-construction data to be comparable, similar 

techniques need to be employed.  OPT evaluated a number of methods to sample project area 

marine life (both epibenthic macrofauna and pelagic nekton) and concluded that conducting 

bottom and mid-water trawls around the perimeter of the project, both before and after project 

construction, allows for the most effective and feasible characterization of the marine community 

in the project area. Therefore, to characterize the epibenthic macrofauna, OPT proposes to 

conduct otter trawling around the perimeter of the proposed project, an area measuring 0.25 

square miles (800 meters by 800 meters). 
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The bottom trawl surveys will be conducted with an otter trawl fitted with a 1/2 inch or less cod 

end.  The trawls will be towed along transects at a speed of two to three knots for a distance of 

0.25 nautical miles or an approximate bottom tow time of 8 to 10 minutes.  For both the project 

area and control site trawl sampling events, the survey will consist of four transects, with one 

transect located outside and at approximately the middle of each of the four sides of the buoy 

array or control site boundary.  Expected depths within this area are 50 to 60 meters. 

 

All catch will be processed on the boat and separated by species and identified to the lowest 

practical taxa.  All species will be weighed and enumerated.  Length measurements of fish will 

be determined using a measuring board consisting of a linear metric scale on a flat wooden, 

plastic, or metal base with a rigid head piece.  Fish will be measured with the body positioned on 

its right side, the head facing the observer’s left, and the mouth closed.  TL measurements will be 

made and the data recorded to the nearest millimeter.  Weight measurements will be recorded by 

using spring scales.  Weight will be recorded to the nearest gram. 

 

When large numbers of species are encountered, a random subsample of 50 individuals per 

species shall be taken to measure and enumerate.  Total numbers for each species will be 

calculated from dividing the total weight by the average weight per individual of the subsample.  

If a large number of small fish are collected, batch weight by species may instead be measured.   

 

3.3 Pelagic Nekton 

 

Sampling of juvenile and older stages of fish can be efficiently collected using a mid-water trawl 

at both the project area and control site.  As with the epibenthic macrofauna survey, the 

placement of the buoys and mooring system will interfere with trawling.  Therefore, as with the 

bottom trawling, the mid-water trawling will occur around the perimeter of the proposed project.  

The mid-water trawl net will consist of a small mesh size in the cod end and progressively larger 

mesh toward the mouth of the net.  It is anticipated that the trawl will be deployed using otter 

doors and fished at an appropriate depth.  The trawls will be towed along transects at a speed of 

two to three knots for a distance of 0.25 nautical miles or an approximate tow time of eight to 10 

minutes.  For both the project area and control site trawl sampling events, the survey will consist 

of four transects, with one transect located outside and at approximately the middle of each of 
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the four sides of the buoy array or control site boundary.  Expected depths within this area are 50 

to 60 meters. 

 

All catch will be processed on the boat and separated by species and identified to the lowest 

practical taxa.  All species will be weighed and enumerated.  Total length and weight will be 

recorded (to the nearest millimeter and gram respectively).  Live specimens will be released.   

 

OPT proposes to conduct sampling for pelagic larval fish and invertebrates in the water column 

using a bongo net (or equivalent).  The net typically consists of a pair of 1.0 meter diameter mesh 

net with a 0.5 millimeter mesh collation bucket, attached at the proximal end with a steel or brass 

ring.  The net will be towed obliquely along four transects, with one transect located outside and 

at approximately the middle of each of the four sides of the buoy array or control site boundary, 

at a speed of two to three knots for a distance of 0.25 nautical miles or an approximate bottom 

tow time of eight to 10 minutes.  A flow meter will be suspended in the net mouth to estimate 

volume for density calculations.  All organisms in the collection bucket will be washed into a 

sample jar and preserved in a buffered 10 percent formalin solution for laboratory analysis.  In 

the lab, samples will be sorted and the organisms identified to the LPIL. 

 

When large numbers of species are encountered, a random subsample of 50 individuals per 

species shall be taken to measure and enumerate.  Total numbers for each species will be 

calculated from dividing the total weight by the average weight per individual of the subsample.  

If a large number of small fish are collected, batch weight by species may instead be measured.   
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3.4 Key Forage Plankton (Euphausiids and Mysids) 

 

The key forage plankton, euphausiids and mysids, will be collected at both the project area and 

control site.  The plankton samples will be collected using a Wisconsin plankton net.  The net 

consists of an anterior reducing cone, a posterior conical filtering net, and an adaptor with a 

Wisconsin bucket.  The mouth diameter of the net would be 130 millimeter (5 inches) and the 

ring diameter would be 180 millimeter (7 inches).  The size of the net and the Wisconsin bucket 

would be 80 µm. 

 

The plankton net will be deployed by lowering using a pre-labeled dropline and pulling the net 

straight up through the water column for a known distance.  Depending on the current, the net 

may need to be weighted to ensure its vertical position in the water column.  All organisms in the 

Wisconsin bucket will be washed into a sample jar and preserved in a buffered 10 percent 

formalin solution for laboratory analysis.  In the lab, samples will be sorted and the organisms 

identified to the LPIL.  A total of four vertical plankton tows each will be conducted at the four 

corners of the project area and control site. 

 

3.5 Biofouling Community 

 

Each PowerBuoy has a diameter of 37 feet, extends 27 feet above water, and has a draft of 120 

feet.  The submerged portion of each PowerBuoy will be painted with approximately 35 gallons 

of AMERON Coatings ABC3 copper-based anti-fouling paint to prevent marine life from 

colonizing the PowerBuoy, extend the life of the PowerBuoy, and improve PowerBuoy 

performance.  Each PowerBuoy is expected to be moored with three anchor lines arranged 

symmetrically around the unit (120-degree separation)(Figure 3).  Shared moorings are 

anticipated between PowerBuoys located adjacent to each other.  The anchors are expected to be 

steel-reinforced pre-cured concrete and have dimensions of approximately 20 feet (length) by 

20 feet (width) by 10 feet (height) (6 meters by 6 meters by 3.1 meters).  The anchors are 

expected to settle into the sediment and extend above the seabed only 5.6 feet (1.7 m).  Exact 

design will be based on results of bathymetric surveys that occurred in September 2007. 
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FIGURE 3 
POWERBUOY AND MOORING SCHEMATIC 

 

 

The mooring and anchoring system utilizes Subsurface Floats (SSF)(Figure 3).  It is anticipated 

that the SSF will measure 10 feet in diameter and 20 feet in height.  The SSF will also be painted 

with anti-fouling paint.  The top of the SSF will be located at a depth of 30 feet.  The SSF are 

positively buoyant to achieve tension within the moorings, eliminating any interaction of the 

mooring system with the seabed and maintaining the PowerBuoy within a specified watch circle.  

The catenary lines will extend from the PowerBuoy to the SSF and will range to a maximum 

depth of 30 to 50 feet.  The mooring lines are of synthetic polyester material, having minimum 

breaking loads twice that of the design maximum and measuring four to five-inch in diameter.   
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Excessive biofouling on the catenary lines and mooring bridle is expected to weigh down the 

PowerBuoy, thus compromising the units’ performance.  Accretion of biofouling on the tendon 

lines will not affect performance of the PowerBuoys.  Therefore, OPT plans to clean the catenary 

lines and mooring bridle of accreted biofouling on an annual basis, but not the tendon lines. 

 

Approximately a year after the single PowerBuoy is installed (Phase 1; installation planned for 

2008), OPT proposes to have qualified biologists using SCUBA, conduct a survey of biofouling 

on one mooring line (mooring bridle, catenary line, and tendon line) and the PowerBuoy to a 

depth of 100 feet.  The evaluation will need to occur on a calm day so as to minimize heaving of 

the PowerBuoy and mooring lines.  The biologists will identify, and estimate general abundance 

of, fouling species as well as observed fin fish or other free swimming marine life.  Because of 

the considerable size of the PowerBuoy and length of the mooring lines, combined with the 

limitations of using Scuba in water greater than 30 feet, the goal of the evaluation will be to 

perform a general qualitative overview of the biofouling community on the project components.     

 

Following deployment of the 14-Power Buoy project (Phase 2), OPT proposes that biologists 

will conduct a similar assessment before the first scheduled mooring line cleaning.  Biologists 

will evaluate three PowerBuoys and associated single mooring line, which will be selected so as 

to represent spatial distribution among the 14 units.  The assessment will be repeated the next 

two years, returning to the same PowerBuoys and mooring lines.  In the event that one of the 

PowerBuoys is removed for maintenance, an adjacent PowerBuoy will be evaluated.   

 

While OPT will annually clean the catenary lines and mooring bridle of accreted biofouling, the 

tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines will 

provide insight into the how the biofouling community changes with time and a measure of the 

artificial reef potential of the mooring system.  This biofouling monitoring program will also 

provide insight into the effectiveness of the antifouling paint on the PowerBuoy.   

 

The project will be located in water depths of 150 feet and deeper.  OPT anticipates that divers 

will visit the anchors at least annually for inspection, and perhaps more often if needed (e.g. 

following large storm events).  Divers will take pictures of representative anchors, and biologists 

will review these pictures to evaluate the accreted biofouling. 
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As indicated above in Section 3.0, annual reports will be prepared, summarizing findings of the 

biofouling community evaluation and other marine studies.  Following the three years of post 

deployment surveys and review of the third annual summary report, OPT will determine, in 

consultation with resource agencies, whether additional analysis is warranted. 

 

3.6 Water Quality Monitoring 

 

During each day that sampling is conducted for the Fisheries, Invertebrates, and Plankton Study, 

a vertical profile will be taken at the same approximate station at both the project area and 

control site, measuring water temperature, pH, dissolved oxygen, and salinity.  Measurements 

will be taken at approximately 20-foot depth intervals. 
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4.0 Marine Mammal and Acoustic Effects Study 

 

4.1 Whale Study 

 

In order to verify that gray whales have the acuity to detect and avoid the system in all sea states, 

a three phase program is proposed 

 

• Phase I, Baseline Characterization - Characterize the behavior of migrating whales in 

the absence of wave energy systems (Baseline) and develop a strategy and study plan for 

monitoring the behavior of whales in the presence of wave energy systems. 

• Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 

wave energy conversion systems as a function of sea state and evaluate the expected 

behavioral response of gray whales. 

• Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 

energy systems are deployed. 

 

A further description of these phases is shown below: 

 

4.1.1 Phase I – Baseline Characterization 

 

The OSU Marine Mammal Institute (MMI) has proposed the following Phase I study of gray 

whales along the Oregon coast in response to the proposed installation of wave energy projects.  

This phase consists of two tasks:  

 

Task 1, Gray Whale Migration Baseline Study - This task will provide baseline data on the route, 

rate, and timing of migrating gray whales. 

 

Task 2, Gray Whale Monitoring Study Plan - This task will include: 

• A small conference with leading marine mammal and acoustic experts to further define 

and resolve issues; 

• A recommendation on the possible need for active acoustic deterrence; and 

• A written study plan on how to further assess and monitor gray whales in the presence of 

a wave energy system. 
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4.1.1.1  Task 1 – Gray Whale Migration Baseline Study 

 

Tracking the gray whales will be accomplished by a four person team of observers stationed in 

the lighthouse at Yaquina Head (approximately 50 meters high).  Observations will take place 

every day (weather permitting) from 8:00 am until 3:00 pm during the winter of 2007 and the 

northward migration during 2008.  This location has a number of advantages.  First, it has been 

the site of multi-year effort in describing the timing of gray whale migrations from 1978-1981.  

Second, the elevation and enclosed nature of the lighthouse provides all weather protection.  And 

third, it is our hypothesis that whales are migrating along bathymetry lines (a relatively 

consistent depth). This means that whales are likely passing headland areas closer than they 

would along uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost 

effective and accurate in acquiring information about timing, speed, and water depth of whales 

on migration than would be similar efforts in flat areas where whales are farther offshore.  We 

intend to do some preliminary assessments of this hypothesis by adding a few aerial flights off 

the Florence coast.  These will merely be surveys to determine the GPS position of whales, to 

assess their consistent favor of specific water depths so we can relate those to what we see off 

Yaquina Head. This will be done during the southbound migration when the largest number of 

whales/hour are moving and the survey can expect to be most efficient in a short period of time. 

The team will use binoculars with reticles and a high-quality theodolite to monitor the position of 

gray whales as the animals travel past their station.  Observers will determine as many positions 

of the whales as possible (to the north, directly offshore, and to the south) given the sighting 

characteristics of the theodolite (magnification, elevation) and the weather.  The observation 

team will consist of a theodolite operator, two observers using binoculars (observers), and a data 

recorder (recorder).  At the beginning of each observation period three people will scan the ocean 

directly offshore (to the west) and to the north of their station until the first whale is sighted.  At 

this point, the observer will direct the theodolite operator to the whale’s position.  The recorder 

will document the number of whales in the group, age classes (probably only feasible for moms 

and calves), and their direction of travel.  The theodolite operator will get a “fix” on the whales 

and call out this position to the recorder, who will use improved software (Pythagoras) will link 

serial sightings into estimates of the underwater route of whale travels.  The team will continue 

to track this whale (and other whales) and record all positions as the animals pass out of sight to 

the south.  Concurrently, as time allows, all three people will be scanning the ocean for new 
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whales.  Team members will rotate positions between the functions as spotters and recorder to 

maintain their attention to details. Weather and visibility conditions will be recorded hourly.  

Tracking data will be analyzed to determine the whales’ distance from shore, speed of travel, and 

the number of whales passing per hour.  The migratory corridor will be determined from these 

data. 

 

Observations may occasionally be made also from Cape Foul Weather (approximately 130 

meters above sea level) to determine the practicality of “handing off” observation of specific 

whales and as a means to determine the consistency of whale travel in relation to bottom depth, 

distance from shore and speed.  These data may be valuable in planning for future tracking, when 

positioning a vessel at the same distance (and water depth) offshore of Yaquina Head might be 

necessary for an acoustic deterrent experiment.  During the course of all observations, attention 

will be paid for other marine mammals, including other large whales such as humpbacks and 

blue whales. However other large whales are typically more common feeding off Oregon in the 

late spring through early fall, and thus unlikely during the gray whale migrations. 

 

The following deliverables will be completed for Task 1: 

 

• A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour.  In 

addition to statistical assessment of the timing, speed, distance from shore and water 

depth of migrant whales, we will provide a simple correlation of counts with wind and 

swell data collected from local buoy systems which will provide insight into some whale 

sightability issues up to B-5 wind levels. 

• Dissemination of the findings in a peer reviewed journal. 

• Presentation of the results at a forum accessible to a broad range of Oregon stakeholders 

 

4.1.1.2  Task 2 – Gray Whale Monitoring Study Plan 

 

MMI will conduct a two day meeting at the Hatfield Marine Science Center in Newport, Oregon 

with up to six marine mammal and acoustic experts.  The purpose of the meeting will be to 

further discuss and resolve the following: 
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• Risk of entanglement and/or collisions. 

• Potential need and effectiveness for active deterrence. 

• Device options for active deterrence. 

• Methodology for monitoring gray whale behavior near wave energy systems. 

 

The following deliverables will be completed for Task 2: 

 

• A report summarizing key findings of the conference; 

• A recommendation on a strategy to avoid gray whale entanglements and collisions; and 

• A study plan for monitoring the behavior of gray whales near wave energy systems. 

 

4.1.2 Phase II – Acoustic Emissions Characterization 

 

OPT has been testing a 40 kW PowerBuoy (PB-40) in Hawaii, and originally thought that testing 

of the unit at this location would be informative for determining acoustic emissions at the 

Reedsport OPT Wave Park.  After further consideration, this approach was determined to be 

inappropriate because: 

 

• Size difference – 40 kW versus 150 kW that is planned for Reedsport; 

• Distance from shore – PB-40 is deployed less than one mile from the beach, and as such, 

background noises are expected to be significantly different for a given sea state; and 

• Benthic conditions – Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 

 

Instead, OPT proposes to conduct in situ measurements of the acoustic emissions of the 

PowerBuoy system Park as a function of seastate at the Reedsport OPT Wave site.  This will 

allow marine mammal experts to assess the frequency and amplitude of emissions in relation to 

the background noise and further assess if the migrating whales will be likely to detect and avoid 

the proposed project in all weather conditions.  This testing will be completed on the single 

PowerBuoy, which is expected to be installed by Summer 2008.   
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4.1.3 Phase III – Post-Deployment Monitoring 

 

The following monitoring plan is proposed by OPT to observe the migrating gray whales and 

their behavior in response to the presence of the proposed project.  Observers will also document 

any observations of whales becoming entangled or coming in contact with mooring lines or 

buoys. 

 

• Monitor Single PowerBuoy installation during Winter 2008/2009. 

• Monitor 14 PowerBuoy array during the following southbound migration (winter): 

o Southbound Migration 2009/2010 

o Southbound Migration 2010/20011 

o Southbound Migration 2011/2012 

• Monitoring will be conducted by a visual observer team of two trained persons which 

will be located on a vessel which will be anchored as close as safely possible to the array.  

The vessel will be selected to maximize the height above sea level from which the 

observers are stationed.  The crew will use binoculars to spot and track the whales.  The 

crew will minimize the use of engines, generators, and on board systems as to minimize 

the input of the vessel to deterring the whales. 

 

4.2 Pinniped Study 

 

There is an interest in keeping pinnipeds from resting on the PowerBuoy floats for both resource 

management reasons and operational efficiency of the PowerBuoy.  OPT proposes a phased 

approach in evaluating appropriate methods for keeping pinnipeds off the float. 

 

With the single PowerBuoy (Phase 1), OPT plans to coat the float with ultra high molecular 

weight polyethylene (UHMWPE).  Surfaces coated with UHMWPE become extremely slippery.  

It is anticipated that the float coated with UHMWPE, in combination with the rocking nature of 

the float caused by waves, will keep pinnipeds from hauling out on the floats.   Following 

deployment of the first unit, OPT anticipates making frequent visits to the PowerBuoy, 

especially in the first few months, in order to make sure that the unit is operating correctly.  

During these visits, OPT maintenance staff will be tasked with recording presence of pinnipeds 

both on the PowerBuoy and in the vicinity. 
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In the event that it is determined that the UHMWPE coating does not keep pinnipeds from using 

the float, OPT will install fencing around the perimeter of the float.  The fence design and 

material will be developed in consultation with resource agencies and an appropriate method for 

monitoring the effectiveness of the fence will be developed.  
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5.0 Electromagnetic Field (EMF) Evaluation 

 

OPT proposes to measure EMF for the single PowerBuoy and the background environment 

following deployment of the first unit.  Dr. Annette von Jouanne and her group at Oregon State 

University have constructed an instrument for measuring magnetic fields with plans to use it next 

spring and summer for testing magnetic fields associated with a wave energy buoys and cables 

being tested off Newport.  Dr. von Jouanne’s group is currently conducting testing of the 

instrument in their lab.  They have also been investigating methods to measure electric fields of 

the buoy systems, and correlating readings with magnetic field measurements.   Dr. von 

Jouanne’s group is also consulting with the Navy about devices they have used to monitor EMF 

and the Navy has indicated that they can provide them with the relevant information as well as a 

potential instrument that the Dr. von Jouanne’s group may be able to retrofit for ocean testing.  

Dr. von Jouanne hopes to have that unit in their lab soon for cross correlation. 

 

OPT has initiated discussion with Dr. von Jouanne about having her group conduct monitoring 

of EMF at the Reedsport OPT Wave Park in situ.   OPT and Dr. von Jouanne are looking to hold 

additional discussions over the winter to develop specific methods for measuring magnetic and 

electric fields next spring following deployment of the single PowerBuoy. 

 

At this point, OPT anticipates that the monitoring plan will include the following components.  

Monitoring will be conducted both following deployment of the single unit and the 14 units.  

Following deployment of the single PowerBuoy (Phase 1), the EMF generated by the 

PowerBuoy will be monitored.  It should be noted that, during Phase 1, there will only be the 

single PowerBuoy, which will not be connected to the grid (i.e., there will be no underwater 

transmission cables or subsea pod).   

 

Following deployment of the 14 PowerBuoys (Phase 2), EMF of the following will be evaluated: 

each PowerBuoy, the cables leading from the PowerBuoys to the subsea pod, the subsea pod, and 

the subsea cable leading from the subsea pod to shore.  During both Phases 1 and 2, EMF will be 

measured under a number of seastate conditions and corresponding power outputs, including the 

condition expected to produce the highest levels of EMF. 
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OPT will compare recorded EMF levels recorded during Phase 1 and 2 monitoring to known 

thresholds for elasmobranchs, Pacific salmon, and other aquatic species.  Study findings will be 

summarized in a report and distributed to stakeholders. 

 

 

 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, October 9th 

World Trade Center—River Room 
121 S.W. Salmon Portland, OR 

Call-In Line:  (605) 990-0150 149725#   
 

AGENDA 
 

Outcomes: 
• Feedback on draft study plans 
• Additional input on remaining study plans to be drafted 
• Begin discussion of adaptive management structure 

 
 
 

8:30 – 9:00 Welcome and Agenda Overview 
 
9:00 – 9:30 Review Action Items from last meeting 
 
9:30 – 10:00  Discussion of Seabird Impacts 
 
10:00 – 12:00  Review and Discussion on Draft Study Plans (30 minutes each) 

• Wave, Current, and Transport Study 
• Fisheries, Invertebrates, and Plankton Study 
• Marine Mammal and Acoustic Effects Study 
• Electromagnetic Field (EMF) Evaluation 

 
12:00 – 1:00  Lunch  

 
1:00 – 3:00  Discussion and input on remaining study plans 
 
3:00 – 4:30  Adaptive Management Approach 

• Grey Whale Decision Tree 
• Other Key Decision Points 
• Coordinating Committees 

 
4:30 – 5:00    Wrap-up and next steps 
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From: Browne, Peter 
Sent: Friday, August 17, 2007 8:58 AM 
To: Staples, Rose 
Subject: FW: Species List Table - Reedsport OPT 
 
Attachments: Species List_Reedsport OPT_Enclosure 1.doc 

From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov]  
Sent: Friday, August 10, 2007 5:16 PM 
To: Browne, Peter 
Cc: Cathy Tortorici 
Subject: Species List Table - Reedsport OPT 
 
Peter, 
 
Please see the attachment for the table provided in the Species List sent to DTA.  
 
Please add, as an addendum, to the letter sent to DTA the following species which may be present in the 
Reedsport OPT wave energy project area:  
Southern Resident killer whale (Orcinus orca) 
Green sea turtle (Chelonia mydas) 
Olive ridley sea turtle (Lepidochelys olivacea) 
 
Of the highly migratory species listed below, the project area is designated EFH for the Common 
Thresher Shark and Bigeye Thresher Shark. 

 
 
Feel free to contact me with any further questions. 
 
-Bridgette 

--  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 

Highly Migratory Species
Common Thresher Shark Alopias vulpinus (yes)

Pelagic Thresher Shark Alopias pelagicus (no)

Bigeye Thresher Shark Alopias superciliosos (yes) 

Shortfin Mako Shark Isurus oxyrinchus (no)

Blue Shark Prionace glauca  (no)

Albacore Tuna Thunnus alalunga (no)

Bigeye Tune Thunnus obesus (no)

Bluefin Tuna Thunnus thynnus (no)

Skipjack Tuna Katsuwonus pelamis (no)

Yellowfin Tuna Thunnus albacares (no)

Striped Marlin Tetrapturus audax (no)

Broadbill Swordfish Xiphias gladius (no)

Dorado or Dolphinfish Coryphaena equiselis (no)
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Monday, October 15, 2007 5:17 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: Action Items and Meeting Summary 
Attachments: Action Items_Aquatics.doc; Aquatics Species Subgroup Meeting. 10-9-07.doc

Attached is the action items document and a meeting summary for last Tuesday's aquatic species meeting.  The 
action list has items for a lot of different people on the team, so please take a look. 
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

10/9/07 Think about adaptive management and coordinating committees 
going forward: 

• What types of decisions are important for the group to 
make? 

• How should the committees be structured? 
• What role does your agency/organization want to have?  

11/6/07 ALL  

10/9/07 Send OPT information on “green” anti-fouling paint 11/6/07 Laurel Hillman  
10/9/07 NOAA and ODFW to check on the potential for salmon smolts to 

use the project area for resting and cover, thereby increasing 
potential for predation 

10/29/07 Cristen Don 
Bridgette Lohrmann 

 

10/9/07 Evaluate the best approach and use of settling plates to address 
changes in the biofouling community 

11/6/07 Bridgette Lohrmann  

9/11/07 Sea Turtle template to receive internal review at NOAA  11/6/07 Bridgette Lohrmann Not completed by 10/2/07, 
will be done by 11/6/07 

10/9/07 Schedule a conference call with NOAA D.C. office (include Jim 
Hastreiter) for the last week of October.  The purpose of the call is 
to discuss: 
--Comments on Marine Mammal study plan 
--Is MMPA review needed for single buoy?   
--Timing and approach to MMPA permitting for 14 buoy array 

Scheduled by 
10/22 

Bridgette Lohrmann 
and Peter Browne 

 

10/9/07 Coordinate with Jonathan Allen for input and expertise and the 
Wave Current and Transport Study Plan.  Assure his attendance at 
the next meeting 

10/29/07 Greg McMurray  

10/9/07 Develop subgroup to address seabird issues.  The group will 
include Robin Hartmann, ODFW and OPT/DTA.  The group will 
address: 

• Presence and use 

10/29/07 Kathy Roberts  
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• Collision potential and potential monitoring study design 
• Deterrance options 

10/9/07 Identify and address in the EMF template what could precipitate a 
change in EMF 

11/6/07 OPT  

10/9/07 Evaluate impact to antifouling paint during in situ cleaning.  11/6/07 OPT  
10/9/07 Check with Greg McMurray regarding DLCD input on 

macroalgae template. 
10/29/07 Therese Hampton COMPLETE:  DLCD does 

not need to review the 
template any further; there 
are no issues.   

10/9/07 Send crabbing/fishing meeting summary to group 10/19/07 Therese Hampton  
9/11/07 Add issues related to birds landing on the buoys and feeding on 

juvenile salmonids 
10/2/07 OPT/DTA  

9/11/07 Evaluate the use of radar for seabird evaluation 
• OPT to review the potential use of this technology. 
• Other parties to review how a study of this nature could 

apply broadly to wave energy.   

10/2/07 All parties  

9/11/07 Update mooring fouling template to include: 
• Description of planned maintenance. 
• Use “biofouling” consistently throughout template. 
• Add focus in monitoring section on invasive species.   
• Address effects of cleaning/scraping. 

10/2/07 OPT/DTA  

9/11/07 Modify Sea Turtle impact in the following way: 
• Identify leatherbacks as having higher exposure than 

other sea turtles, but still low exposure. 
• Include observations for sea turtles in the marine 

mammal monitoring studies. 
• Identify increases in water temperature as potential “new 

information” that could require review of the low 
exposure determination.  

10/2/07 OPT/DTA  

9/10/07 Develop adaptive management decision tree for grey whale issues 
. 

10/2/07 OPT/DTA  

9/10/07 Create stressor matrix for each marine mammal or groups of 
marine mammals 

10/2/07 OPT/DTA  

9/11/07 All parties to give broad agency review to macroalgae template.  
ODFW to provide specific information to update/revise list of 
relevant species.   

10/2/07 All parties COMPLETE:  ODFW has 
provided the updated 
information.  No agencies 
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required additional review.  
9/11/07 Follow-up on bathymetric study: 

• ODFW to share protocols for towed camera studies. 
• Greg McMurray offered Steve Ferrara at EPA as contact 

for grab sample approach. 
• Parties would like report shared that includes study 

design, summary and analysis.  Parties are not interested 
in complete video but in representative stills.   

10/2/07 OPT/DTA COMPLETE:  ODFW and 
DLCD information shared.  
Bathymetric study report is 
not scheduled to be 
received by OPT until 
10/15.  Results will be 
shared after OPT receives 
the report.   

9/11/07 Contact USFWS to find seabird experts to work through issues.  9/21/07 Therese Hampton COMPLETE:  USFWS has 
proposed an approach for 
addressing seabird issues 
that was provided at 10/9 
meeting 

9/10/07 Schedule a conference call with NOAA D.C. office (include Jim 
Hastreiter) for the last week of September or first week of 
October.  The purpose of the call is to discuss: 
--Comments on Marine Mammal study plan 
--Is MMPA review needed for single buoy?   
--Timing and approach to MMPA permitting for 14 buoy array 

9/21/07 Bridgette Lohrmann Moved to action item from 
10/9 meeting 

9/10/07 Provide a revised Marine Mammal study plan to incorporate the 
following:   
TASK 1 
--Include specific dates for study 
--Verify northbound and southbound migration will be evaluated 
--Identify reporting statistics 
--Discuss the purpose relative to the project 
--Discuss why Yaquina Head as an observation point and the 
relevance of study from that point to the broader Coast.  
TASK 2: 
--Expand the risk of entanglement to be broader than just grey 
whales, but include other marine mammals.   
--Expand discussion of approach to observation to include all 
marine mammals and sea turtles (and potentially birds) 
PHASE 3: 
--Include specific dates for studies. 
--Address whether northbound and southbound migration will be 

At least 2 full 
days in advance 
of NOAA conf. 

Call 

OPT/DTA DONE—provided to group 
in 10/5 e-mail 
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included.  
--Broaden monitoring to all marine mammals, sea turtles, and  
potentially sea birds. 
 
 

9/10/07 Distribute NOAA informal consultation documents on the 
Finavera test buoy to the Aquatics subgroup 

9/30/07 Bridgette Lohrmann Done—e-mailed to group  

8/7/07 Resend littoral cell map to group 8/13/07 Therese Hampton Done??? 
8/7/07 Study plan to characterize grey whale migration out to aquatics 

subgroup for review 
8/17/07 DTA Study has been modified, 

but should be out to group 
before 9/10. 

8/7/07 E-mail with conference call-in line for the 9/6 10:30 – 12:00 
conference call to discuss study plan 

8/13/07 Therese Hampton CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting.  

8/7/07 Strategy developed for acoustic playback technique Target 9/4/07 Bruce Mate with 
OPT 

Update on this issue will be 
provided at 9/10 meeting.   

8/7/07 Conference call scheduled the week of 9/4 – 9/7 to discuss 
expedited MMPA permitting for acoustic playback 

8/17/07 Bridgette Lohrmann CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting. 

8/7/07 Revised Summary of Effects Table distributed to full Aquatics 
group. 

8/17/07 Subteam of Greg, 
Robin, and Cathy T. 

COMPLETE:  Provided via 
8/16 e-mail.  

8/7/07 OPT to provide follow-up to baseline study information to further 
discuss at next team meeting 

9/4/07 OPT/DTA To be e-mailed 9/5.  

8/7/07 Study design for bathymetric, benthic habitat and benthic infauna 
studies to be distributed for review by full aquatics team.  Desire 
for 3-week review, but less can be managed.  The sooner a 
timeline is known for when the group will receive it and when 
they need to respond by, the better.  

ASAP OPT/DTA Change in study plans.  
Will be discussed at 9/10 
meeting 

8/7/07 Modify meeting calendar and send an e-mail to add: 
• Monday, September 10th from 1:00 – 5:00 
• Wednesday, November 7th from 9:00 – 3:00  

8/13/07 Therese Hampton COMPLETE:  E-mail sent 
8/15. 



 5

 
8/7/07 Work with Cristen Don, Kathy Roberts, and OPT on September 

agenda 
8/31/07 Therese Hampton COMPLETE:  coordination 

meeting held on August 
30th, however, Kathy 
Roberts was on vacation 
and Cristen had limited cell 
reception.  

8/7/07 Assure following items are included of list of issues discussed: 
• Determine when the group decides what actions will be 

taken based on grey whale study results 
• How to monitor the Reedsport site 
• Address entanglement with mooring system 

8/31/07 Therese Hampton COMPLETE:  Included in 
discussion on 9/10.   

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT Will be discussed at 8/7 
meeting rather than e-
mailed in advance 

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman forwarded 
information to group.  

7/10/07 Baseline study subgroup to: 
• Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

• Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray COMPLETE:  E-mailed to 
group on 8/1 by Bridgette 
Lohrman. 

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton COMPLETE:  E-mailed to 
group with agenda.  
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Aquatics Species Subgroup Meeting 
October 9, 2007 

Meeting Summary 
 
In attendance: 
Bridget Lohrmann, NOAA Fisheries 
Justin Klure, OPT 
Jim Hastreiter, FERC 
Peter Browne, DTA 
Steve Kopf, OPT 
Cristen Don, ODFW 
Ken Homolka, ODFW 

Doug Young, USFWS 
Kathy Roberts, USFWS 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Mike Murphy, DTA 
Robin Hartmann, Oregon Shores 
Marilyn Fonseca, DEQ

 
 

Meeting Summary 
 
Debrief from Previous Week: 
Steve Kopf started the meeting with a summary/debrief from the meetings of the previous week 

• In general, Steve is feeling good….we are “grinding” toward right spot 
• All eyes are on Oregon – not being touched in this way anywhere else in the world 
• We are doing stuff here that’s really hard – everyone’s watching 
• DEQ will be joining the settlement discussions 

 
Fishers and Crabbers 

• OS meeting was attended by fishers and crabbers and the group ended up discussing 
crabbing/fishing issues 

• Fishers and crabbers made good case why 30 fathoms is important 
• They proposed moving the project as close to 3-mile line as possible 
• Lots of implications to OPT of moving into deeper water 
• The recent geophysical work indicates that the water is a bit deeper than the current NOAA 

maps – maybe 3 fathoms deeper 
o Don’t have to move very far to reach 30 fathoms 

• The fishermen understand why we can’t go past 3 mile mark 
• Paul Ammann, OPT project manager, is going to do analysis within the month 
• Project costs will increase by going deeper 
• Biggest issue is the cable (1/2 mile = ½ million in cable) 
• There isn’t a lot of profit margin 
• Agreement to get together on November 12th with Fishers and Crabbers 
• OPT is willing to forgo the south portion because of debris  
• They don’t care too much about N and S, they want more movement to the west 
• Project Dimensions:  200 buoys = ½ mile by 3 miles – 1-1/2 square  
• FERC preliminary permit = 1 mile X 5 miles 
• A change in project location may require new bathymetry work.   

⇒ Therese will write up the meeting notes from the crabbing/fishing meeting and share with the 
group. 
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Bathymetry 

• Flat, featureless, 5 meters of sand, some old crab pots, known shipwreck 
• Will not be any disturbance to shipwreck 
• Historic factor to shipwreck depends on the age  

 
Full Settlement Group Meeting 

 Trying to schedule an all day meeting with settlement group and lawyers for October 16 or 
24, 25 

 Purpose is to discuss key issues for this particular settlement  
 This is a different settlement agreement than what people are used to (e.g. hydro dams) 
 Coordinating committees could be different 
 Build consensus of what will be in the settlement and the timeframe to achieve 
 Mary mentioned that water resources in tight box – has to make positive findings – (e.g. 

salmon) – no dead fish 
 May need a legislative fix  
 In 2008 session, there are only 50 bills for House and Senate, none for Governor 
 Richard Whitman is key player on this issue 

 
OWET board  

 OWET Board met on October 8, 2007 
 The first task of the whale study was approved 
 Approved $278,000 

 
Action Items Review: 
 

Meeting with NOAA DC offices 
 Now that the marine mammal study is done, it is a good time to schedule a meeting with 

NOAA fisheries- D.C. office Bridget and Peter will coordinate 
 Try for the week of October 29th? 
 Include Jim Hastreiter in the meeting 
 There is still time to modify some of the deliverables if NOAA feels that is appropriate. 

⇒ Bridget and Peter will coordinate to get this meeting scheduled 
 

Macro algae 
 The initial species list was not quite right, but ODFW provided DTA with better 

information. 
 No one feels need to be routed through more than their agency 

⇒ Therese will verify with Greg McMurray that he does not need review within his agency. 
    
   

Sea Turtle template 
   Nothing checked in on  

⇒ Bridgette will route through her agency. 
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Seabirds: 
USFWS presented a paper that summarized their concerns given existing information.  Their 
information suggests that issues of collision should be considered.  There is evidence of birds having 
collisions, especially during the night or during poor visibility weather conditions.   
USFWS review of existing information does indicate that there are no impacts to nesting seabirds.   
 
USFW Recommendation: 

Develop framework for study design – that will address presence and use and collision issues.   
• What birds are out there? 
• What rare birds are out there? 
• Injury or mortality to birds – particularly storm periods 

 
There was a question regarding existing deterrence methods.  Could it be easier and more efficient to 
adopt a deterrence method rather than study presence and impacts.  Yes, this could be discussed in 
addition to discussing study design.   
 
Some suggest that the best approach would be to get as scientific panel together for a study design.    
Also, the lighting plan is very important.  The lighting can affect the potential for collisions.  Different 
colors or lighting might be more appropriate for deterrents 
 
Steve reiterates we are doing this to build an industry not just this project.  Make sure spend $ on 
project most needed 
⇒ Subgroup to put together the study design: - Kathy will convene to include Robin, ODFW, and 
OPT/DTA 

Topics: 
• Is the presence and use information currently gathered sufficient.  How will additional 

information decisions. 
• Pursue collision impacts and approach to study for monitoring 
• Explore Deterrence options 
• Discuss relationship with statewide issues and OWET funding 
• Explore expertise for the group 

 
Robin raised the question of how to use the ecological effects workgroup to help address some of 
these issues.  Robin chairs the subgroup on seabirds.  The group developed the following areas to 
focus some discussion on:  
   Baseline information 
   Role of Reference areas 
   Deterrence Options 
   Potential and concern regarding collision  
It was determined by the group that the templates are not public information yet and not shared in 
ecological workshop 

 
Review and Discussion of Draft Study Plans: 
Wave Current and Transport Study Plan: 

License application will use best available information which includes estimated impact of 12% 
reduced wave power (based on modeling).  This 12% impacts is reduced with mixing by the time it 
reaches the beach and it is assumed to have no impact on the beach.   
• One ADCP seaward buoy to calculate the baseline to show what is hitting the buoy 
• Second landward buoy for integration from array (post 14 buoy install) 
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• How close the ADCP is to the array is still to be determined 
• Collecting data bi-monthly for one year 
• Evaluate after one year to decide how long the ADCP’s will stay in 

 
Purpose of Post Installation Study: 

1. Validate estimated change in wave power with proposed ADCP model. 
2. Characterize beach profile along littoral sub cell north/south (there is a question by OPT as to 

whether this is a necessary step) work with Jonathan Allan  
3. Use a sediment transport model to judge the impact overall to the beach at 14 buoys.   
4. Cumulative impact – not site specific, but to address 200 buoys.   
 

⇒ Work with Jonathan Allen on this issue and invite him to the meeting on November 6 and 7.   
 
 
EMF Study Plan: 

This study plan is so brief because it’s going to be fine tuned – it is a proposed copy at this point.  
OPT is working with OSU to define how instruments will be used in field – monitoring single and 14 
buoys.  They will measure EMF under a variety of generation levels, which will result in a variety of 
sea states.  The results should be compared to the regional baseline for EMF.   
 
There was a question at the last OPAC meeting about an electrical spill.  This won’t happen because 
of ground fault protector that will automatically shut down the project, a GFI.  OPT will increase 
discussion of this in the documentation because this questions gets asked a lot.  There was a question 
regarding the maintenance and review of the projects GFI system?  
 
It is recognized that there is not much literature regarding Pacific Salmon, but appreciate the increased 
reference to Pacific Salmon.  
 
It was discussed that OPT took as an action item at the last meeting to identify the changes in the 
project that could precipitate a change in EMF.  They have not reviewed that internally yet, but they 
will.  
⇒ Action Item – OPT will address what could precipitate a change in EMF from the project. 

 
Marine Mammals Study Plans: 
Grey Whales: 
There has been a question about the appropriateness of Yaquina Head relative to Reedsport.  Bruce 
Mate has proposed the use of aerial surveys to validate that the whales are continuing in that depth 
zone near Reedsport.   
There was a question as to whether bird surveys be done at the same time?  Probably not because 
concentrated in one area for whale survey because complex to follow whales.  It doesn’t seem 
practical given the size of the plane and approach.  May consider it if we find the bird surveys are 
really necessary at that time.  It was suggested that when all of the studies are completed, that OPT 
can look through study plans to combine surveys – is there a way to accomplish two tasks at once?  

 
Section 4.1.3 is focused only on southbound migration.  Many in the group questioned if there is a 
need for Northbound, mother and calf, to be included?  Based on how close to shore mother and calf 
swim, it is not expected that they will be near the park.   
The group decided that if results from task #1 indicate that mother and calf may be in the park OR if 
first round of data is not what expect, then adding northbound migration to 4.1.3 will be considered.  
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Pinniped: 
Phase 1 – slick coating to prevent resting on floats.  There will be UHMW on the sloped surface of 
float with a higher chain link to keep them from hauling out.  Do this on single buoy and evaluate.  If 
it works, do the same for the 14 buoys.  If not, consider fencing methods.   
 
Will the maintenance staff responsible for monitoring be knowledgeable of the different species.  Yes, 
there can be training for staff so we know what is out there 

 
Fisheries, Invertebrates, Plankton Study Plan: 
Greg makes the comment that it is important that all of these studies are reviewed by technical experts.  
He is concerned because on Page 9 – the technology for gather data is not appropriate.  Greg wants to 
ensure that there is a review to ensure all the sampling techniques are appropriate.   
 
Reference/Control Site  
OPT shared a map with a proposed reference site.  They selected the site to be mid-way between the 
Reedsport and Coos Bay project and targeted the same depth.  Steve wants reference site approved by 
the group both for Reedsport but also with comment of the relevance for the Coos Bay site.   
General Comments included:  

• Need to have site assumptions state 
• Define depth of areas, activities at the sites, and other specific characteristics between the 

reference site and the wave project 
• Each agency needs to bring what characteristics does agency want to have described and 

correlated to two other parks  
• Confirm the distance of the project and references site relative to the mouth of river  
• Check with COE for this information – analysis of sediment from Umpqua 
• If pilot site move farther off shore – what about reference site 

 
⇒ Action Item – OPT will review the characteristics of project site and reference site for 
similarities and differences. All agencies to review reference site and describe what characteristics are 
important for the reference site.  
 
Consideration brought up by Steve – what if someone else wants this site where the reference site is? 
What do we do?  How do we protect the integrity of site? 
This is a good question.  From the FERC perspective, it could be made it part of the project boundary.  
You might also want to keep it confidential.  There will be more evaluation of this in the future.   

 
Epibenthic Macrofauna 
OPT/DTA have considered the question about the best way survey post installation.  The group talked 
about bottom trawling prior to construction, but after construction sampling method will be different.  
How do you get consistency? 

o SCUBA, ROV, or commercial diving so have statistically sound survey comparison 
o Methodology has limitation using these methods 
o Hook and line would also be too selective 
o Pots are also too selective 

OPT has proposed to trawl on the outside of the 14 buoy array because lines and systems are very 
vertical.  They would get as close as possible to mooring lines.  The effort would include 4 transects 
along the outside edges of the array.  There was some discussion about whether this could be 
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supplemented with SCUBA work either with video or still photos.  There is a question of method and 
frequency.  Parties will review within their agencies and then come back to this issue.   

 
Biofouling community 
  OPT proposed to have biologists evaluate the one mooring line to provide a qualitative 
overview of the biofouling community.  It could be visual or video, whatever the agencies think is best. 
The biologists could take samples if necessary.  The biologists will look at a bio-fouling community 
with regards to invasive species 
There was a suggestion as to whether it would be better to incorporate a settling plate – to be removed 
to surface and then studied?  The group really liked this idea.  The general idea is detachable Polypro 
at 20, 40, 60 meters from the mooring cables.   
  
⇒ Bridget will get details on how to best utilize these plates 

  
Anti Fouling Paint 
NOAA fisheries have a question about the anti fouling paint on the power buoy.  The concern is 
whether paint chips go into water when cleaning in situ? 
   Does the paint settle out or disperse? 
   How much is coming off and is there a common settling location? 
   There is an alternative anti-fouling paint that is considered “green”  
⇒ OPT will check on the issue of what happens to the paint during in situ cleaning.    
⇒ Laurel will send Steve information on the “green” anti-fouling paint.   

  
There was a question of what happens to the tautness of the mooring system when a buoy is taken out 
for maintenance.  How do lines hang when unit is removed?  It is important from a marine mammal 
perspective that the tautness is maintained.  Tautness is one of the key mitigating factors for the 
mooring system and so NOAA wants to be sure it is maintained.    

 
⇒ Conference call to check back in on this study before November 6 & 7 
 
Site Use and Presence of Salmonids: 
There was a baseline study request with interest in site use and presence of salmon.  DTA asks the 
question if additional effort is needed beyond what is already being done.  Are the trawl and fish 
surveys in combination with EMF and pinniped studies adequate?   
 
The group recognized both NOAA fisheries need to determine that the project won’t adversely affect 
listed species and Water Resources’ need to demonstrate no harm.  The discussion of presence and 
potential impacts followed:  

 
Presence:   

• The group agrees that there is no basis for tagging or tracking salmon at this project.  
• The group agrees that salmon will be in the area.  The question is whether there will be 

increased mortality.   
Potential Impacts:   

• Is EMF an issue?  It doesn’t seem to be an issue.  Study results will indicate if levels are of 
concern.    

• Increased predation of salmon due to increased predators, pinnipeds most likely, in the area or 
increased susceptibility to predation.  
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• Will any of the pinniped studies being planned be able to assess increased predation on salmon?  
It seems unlikely.  

• There is a question as to whether young salmon may use the anchors and buoys as shelter and 
stay and hover.  This could increase the potential for predation from pinnipeds or other 
predators.   

• What depth are the smolts at?  Are they even at a depth where the buoys or anchors are 
attractive for shelter? 

⇒ Bridget and Cristen will check on the questions regarding salmon use of the area and potential 
for increased likelihood of predation.   
⇒ There will be further discussion of this issue at Monday, October 29th conference call from 
1:30 – 2:30  

 
Primary Purpose of the Aquatics Group: 
There was a discussion and reminder of the primary purpose of this group.  It is to develop study plans 
for the project and to determine how to work together after Settlement Agreement on reacting and 
responding to the study information.  The group is making good progress on the study plans, however, 
there is a lot that will be deferred to the coordinating committees.  Therefore, the following homework 
assignment is made: 
 

 
Homework: 
Think about adaptive management and how the group will work together post settlement? 
 What types of decisions are important? 
 How do we structure committees? 
 What role does your agency want to have?  
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Hawthorne, Joy

Subject: Action Items and Meeting Summary 
Attachments: Action Items_Aquatics.doc; Aquatics Species Subgroup Meeting. 10-9-07.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Monday, October 15, 2007 5:17 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Action Items and Meeting Summary  
 
Attached is the action items document and a meeting summary for last Tuesday's aquatic species meeting.  The 
action list has items for a lot of different people on the team, so please take a look. 
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Settlement Process 
Aquatic Species Subgroup 

Action Items 
 

 
Origination 

Date 
Task Completion 

Date 
Responsible 

Party 
Status 

10/9/07 Think about adaptive management and coordinating committees 
going forward: 

• What types of decisions are important for the group to 
make? 

• How should the committees be structured? 
• What role does your agency/organization want to have?  

11/6/07 ALL  

10/9/07 Send OPT information on “green” anti-fouling paint 11/6/07 Laurel Hillman  
10/9/07 NOAA and ODFW to check on the potential for salmon smolts to 

use the project area for resting and cover, thereby increasing 
potential for predation 

10/29/07 Cristen Don 
Bridgette Lohrmann 

 

10/9/07 Evaluate the best approach and use of settling plates to address 
changes in the biofouling community 

11/6/07 Bridgette Lohrmann  

9/11/07 Sea Turtle template to receive internal review at NOAA  11/6/07 Bridgette Lohrmann Not completed by 10/2/07, 
will be done by 11/6/07 

10/9/07 Schedule a conference call with NOAA D.C. office (include Jim 
Hastreiter) for the last week of October.  The purpose of the call is 
to discuss: 
--Comments on Marine Mammal study plan 
--Is MMPA review needed for single buoy?   
--Timing and approach to MMPA permitting for 14 buoy array 

Scheduled by 
10/22 

Bridgette Lohrmann 
and Peter Browne 

 

10/9/07 Coordinate with Jonathan Allen for input and expertise and the 
Wave Current and Transport Study Plan.  Assure his attendance at 
the next meeting 

10/29/07 Greg McMurray  

10/9/07 Develop subgroup to address seabird issues.  The group will 
include Robin Hartmann, ODFW and OPT/DTA.  The group will 
address: 

• Presence and use 

10/29/07 Kathy Roberts  
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• Collision potential and potential monitoring study design 
• Deterrance options 

10/9/07 Identify and address in the EMF template what could precipitate a 
change in EMF 

11/6/07 OPT  

10/9/07 Evaluate impact to antifouling paint during in situ cleaning.  11/6/07 OPT  
10/9/07 Check with Greg McMurray regarding DLCD input on 

macroalgae template. 
10/29/07 Therese Hampton COMPLETE:  DLCD does 

not need to review the 
template any further; there 
are no issues.   

10/9/07 Send crabbing/fishing meeting summary to group 10/19/07 Therese Hampton  
9/11/07 Add issues related to birds landing on the buoys and feeding on 

juvenile salmonids 
10/2/07 OPT/DTA  

9/11/07 Evaluate the use of radar for seabird evaluation 
• OPT to review the potential use of this technology. 
• Other parties to review how a study of this nature could 

apply broadly to wave energy.   

10/2/07 All parties  

9/11/07 Update mooring fouling template to include: 
• Description of planned maintenance. 
• Use “biofouling” consistently throughout template. 
• Add focus in monitoring section on invasive species.   
• Address effects of cleaning/scraping. 

10/2/07 OPT/DTA  

9/11/07 Modify Sea Turtle impact in the following way: 
• Identify leatherbacks as having higher exposure than 

other sea turtles, but still low exposure. 
• Include observations for sea turtles in the marine 

mammal monitoring studies. 
• Identify increases in water temperature as potential “new 

information” that could require review of the low 
exposure determination.  

10/2/07 OPT/DTA  

9/10/07 Develop adaptive management decision tree for grey whale issues 
. 

10/2/07 OPT/DTA  

9/10/07 Create stressor matrix for each marine mammal or groups of 
marine mammals 

10/2/07 OPT/DTA  

9/11/07 All parties to give broad agency review to macroalgae template.  
ODFW to provide specific information to update/revise list of 
relevant species.   

10/2/07 All parties COMPLETE:  ODFW has 
provided the updated 
information.  No agencies 
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required additional review.  
9/11/07 Follow-up on bathymetric study: 

• ODFW to share protocols for towed camera studies. 
• Greg McMurray offered Steve Ferrara at EPA as contact 

for grab sample approach. 
• Parties would like report shared that includes study 

design, summary and analysis.  Parties are not interested 
in complete video but in representative stills.   

10/2/07 OPT/DTA COMPLETE:  ODFW and 
DLCD information shared.  
Bathymetric study report is 
not scheduled to be 
received by OPT until 
10/15.  Results will be 
shared after OPT receives 
the report.   

9/11/07 Contact USFWS to find seabird experts to work through issues.  9/21/07 Therese Hampton COMPLETE:  USFWS has 
proposed an approach for 
addressing seabird issues 
that was provided at 10/9 
meeting 

9/10/07 Schedule a conference call with NOAA D.C. office (include Jim 
Hastreiter) for the last week of September or first week of 
October.  The purpose of the call is to discuss: 
--Comments on Marine Mammal study plan 
--Is MMPA review needed for single buoy?   
--Timing and approach to MMPA permitting for 14 buoy array 

9/21/07 Bridgette Lohrmann Moved to action item from 
10/9 meeting 

9/10/07 Provide a revised Marine Mammal study plan to incorporate the 
following:   
TASK 1 
--Include specific dates for study 
--Verify northbound and southbound migration will be evaluated 
--Identify reporting statistics 
--Discuss the purpose relative to the project 
--Discuss why Yaquina Head as an observation point and the 
relevance of study from that point to the broader Coast.  
TASK 2: 
--Expand the risk of entanglement to be broader than just grey 
whales, but include other marine mammals.   
--Expand discussion of approach to observation to include all 
marine mammals and sea turtles (and potentially birds) 
PHASE 3: 
--Include specific dates for studies. 
--Address whether northbound and southbound migration will be 

At least 2 full 
days in advance 
of NOAA conf. 

Call 

OPT/DTA DONE—provided to group 
in 10/5 e-mail 
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included.  
--Broaden monitoring to all marine mammals, sea turtles, and  
potentially sea birds. 
 
 

9/10/07 Distribute NOAA informal consultation documents on the 
Finavera test buoy to the Aquatics subgroup 

9/30/07 Bridgette Lohrmann Done—e-mailed to group  

8/7/07 Resend littoral cell map to group 8/13/07 Therese Hampton Done??? 
8/7/07 Study plan to characterize grey whale migration out to aquatics 

subgroup for review 
8/17/07 DTA Study has been modified, 

but should be out to group 
before 9/10. 

8/7/07 E-mail with conference call-in line for the 9/6 10:30 – 12:00 
conference call to discuss study plan 

8/13/07 Therese Hampton CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting.  

8/7/07 Strategy developed for acoustic playback technique Target 9/4/07 Bruce Mate with 
OPT 

Update on this issue will be 
provided at 9/10 meeting.   

8/7/07 Conference call scheduled the week of 9/4 – 9/7 to discuss 
expedited MMPA permitting for acoustic playback 

8/17/07 Bridgette Lohrmann CANCELLED.  Due to 
change in study plan, call 
was cancelled and will be 
discussed at 9/10 meeting. 

8/7/07 Revised Summary of Effects Table distributed to full Aquatics 
group. 

8/17/07 Subteam of Greg, 
Robin, and Cathy T. 

COMPLETE:  Provided via 
8/16 e-mail.  

8/7/07 OPT to provide follow-up to baseline study information to further 
discuss at next team meeting 

9/4/07 OPT/DTA To be e-mailed 9/5.  

8/7/07 Study design for bathymetric, benthic habitat and benthic infauna 
studies to be distributed for review by full aquatics team.  Desire 
for 3-week review, but less can be managed.  The sooner a 
timeline is known for when the group will receive it and when 
they need to respond by, the better.  

ASAP OPT/DTA Change in study plans.  
Will be discussed at 9/10 
meeting 

8/7/07 Modify meeting calendar and send an e-mail to add: 
• Monday, September 10th from 1:00 – 5:00 
• Wednesday, November 7th from 9:00 – 3:00  

8/13/07 Therese Hampton COMPLETE:  E-mail sent 
8/15. 



 5 

 
8/7/07 Work with Cristen Don, Kathy Roberts, and OPT on September 

agenda 
8/31/07 Therese Hampton COMPLETE:  coordination 

meeting held on August 
30th, however, Kathy 
Roberts was on vacation 
and Cristen had limited cell 
reception.  

8/7/07 Assure following items are included of list of issues discussed: 
• Determine when the group decides what actions will be 

taken based on grey whale study results 
• How to monitor the Reedsport site 
• Address entanglement with mooring system 

8/31/07 Therese Hampton COMPLETE:  Included in 
discussion on 9/10.   

7/10/07 Provide e-mail to settlement and Oregon Solutions team regarding 
dates for comment to FERC on Traditional licensing process and 
Preliminary Application Document 

7/12/07 Therese Hampton COMPLETE: E-mailed to 
settlement group and 
Oregon Solutions 
distribution on 7/12/07 

7/10/07 Ask Dave Van’t Hof to communicate with state agencies about 
the importance of commenting on the TLP and Pad 

7/12/07 Therese Hampton COMPLETE:  Left 
message for Dave Van’t 
Hof on 7/12/07 

7/10/07 Grey whale acoustic impacts study proposal circulated to group 
for review and input at 8/7 settlement team meeting 

7/31/07 Bruce Mate/OPT Will be discussed at 8/7 
meeting rather than e-
mailed in advance 

7/10/07 Provide link to the maps of Oregon Coast littoral cells Prior to 8/7/07 Greg McMurray 
(Laurel was on top of 

things here, but if there is 
additional info please send 

it to the group) 

COMPLETE:  Laurel 
Hillman forwarded 
information to group.  

7/10/07 Baseline study subgroup to: 
• Review the draft for completeness by crosswalking the 

initial draft with Declaration of Cooperation and Part 2 of 
the Territorial Sea Plan 

• Identify an issue number and/or matrix number from the 
Declaration of Cooperation for each study included in the 
draft 

7/31/07 Greg McMurray COMPLETE:  E-mailed to 
group on 8/1 by Bridgette 
Lohrman. 

7/10/07  Develop a settlement issue calendar for the subgroup based on the 
priority discussion 

8/7/07 Therese Hampton COMPLETE:  E-mailed to 
group with agenda.  
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Aquatics Species Subgroup Meeting 
October 9, 2007 

Meeting Summary 
 
In attendance: 
Bridget Lohrmann, NOAA Fisheries 
Justin Klure, OPT 
Jim Hastreiter, FERC 
Peter Browne, DTA 
Steve Kopf, OPT 
Cristen Don, ODFW 
Ken Homolka, ODFW 

Doug Young, USFWS 
Kathy Roberts, USFWS 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Mike Murphy, DTA 
Robin Hartmann, Oregon Shores 
Marilyn Fonseca, DEQ

 
 

Meeting Summary 
 
Debrief from Previous Week: 
Steve Kopf started the meeting with a summary/debrief from the meetings of the previous week 

• In general, Steve is feeling good….we are “grinding” toward right spot 
• All eyes are on Oregon – not being touched in this way anywhere else in the world 
• We are doing stuff here that’s really hard – everyone’s watching 
• DEQ will be joining the settlement discussions 

 

• OS meeting was attended by fishers and crabbers and the group ended up discussing 
crabbing/fishing issues 

Fishers and Crabbers 

• Fishers and crabbers made good case why 30 fathoms is important 
• They proposed moving the project as close to 3-mile line as possible 
• Lots of implications to OPT of moving into deeper water 
• The recent geophysical work indicates that the water is a bit deeper than the current NOAA 

maps – maybe 3 fathoms deeper 
o Don’t have to move very far to reach 30 fathoms 

• The fishermen understand why we can’t go past 3 mile mark 
• Paul Ammann, OPT project manager, is going to do analysis within the month 
• Project costs will increase by going deeper 
• Biggest issue is the cable (1/2 mile = ½ million in cable) 
• There isn’t a lot of profit margin 
• Agreement to get together on November 12th with Fishers and Crabbers 
• OPT is willing to forgo the south portion because of debris  
• They don’t care too much about N and S, they want more movement to the west 
• Project Dimensions:  200 buoys = ½ mile by 3 miles – 1-1/2 square  
• FERC preliminary permit = 1 mile X 5 miles 
• A change in project location may require new bathymetry work.   

⇒ Therese will write up the meeting notes from the crabbing/fishing meeting and share with the 
group. 
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• Flat, featureless, 5 meters of sand, some old crab pots, known shipwreck 
Bathymetry 

• Will not be any disturbance to shipwreck 
• Historic factor to shipwreck depends on the age  

 

 Trying to schedule an all day meeting with settlement group and lawyers for October 16 or 
24, 25 

Full Settlement Group Meeting 

 Purpose is to discuss key issues for this particular settlement  
 This is a different settlement agreement than what people are used to (e.g. hydro dams) 
 Coordinating committees could be different 
 Build consensus of what will be in the settlement and the timeframe to achieve 
 Mary mentioned that water resources in tight box – has to make positive findings – (e.g. 

salmon) – no dead fish 
 May need a legislative fix  
 In 2008 session, there are only 50 bills for House and Senate, none for Governor 
 Richard Whitman is key player on this issue 

 

 OWET Board met on October 8, 2007 
OWET board  

 The first task of the whale study was approved 
 Approved $278,000 

 
Action Items Review: 
 

 Now that the marine mammal study is done, it is a good time to schedule a meeting with 
NOAA fisheries- D.C. office Bridget and Peter will coordinate 

Meeting with NOAA DC offices 

 Try for the week of October 29th? 
 Include Jim Hastreiter in the meeting 
 There is still time to modify some of the deliverables if NOAA feels that is appropriate. 

⇒ Bridget and Peter will coordinate to get this meeting scheduled 
 

 The initial species list was not quite right, but ODFW provided DTA with better 
information. 

Macro algae 

 No one feels need to be routed through more than their agency 
⇒ Therese will verify with Greg McMurray that he does not need review within his agency. 

    
   

   Nothing checked in on  
Sea Turtle template 

⇒ Bridgette will route through her agency. 
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Seabirds: 
USFWS presented a paper that summarized their concerns given existing information.  Their 
information suggests that issues of collision should be considered.  There is evidence of birds having 
collisions, especially during the night or during poor visibility weather conditions.   
USFWS review of existing information does indicate that there are no impacts to nesting seabirds.   
 
USFW Recommendation: 

Develop framework for study design – that will address presence and use and collision issues.   
• What birds are out there? 
• What rare birds are out there? 
• Injury or mortality to birds – particularly storm periods 

 
There was a question regarding existing deterrence methods.  Could it be easier and more efficient to 
adopt a deterrence method rather than study presence and impacts.  Yes, this could be discussed in 
addition to discussing study design.   
 
Some suggest that the best approach would be to get as scientific panel together for a study design.    
Also, the lighting plan is very important.  The lighting can affect the potential for collisions.  Different 
colors or lighting might be more appropriate for deterrents 
 
Steve reiterates we are doing this to build an industry not just this project.  Make sure spend $ on 
project most needed 
⇒ Subgroup to put together the study design: - Kathy will convene to include Robin, ODFW, and 
OPT/DTA 

Topics: 
• Is the presence and use information currently gathered sufficient.  How will additional 

information decisions. 
• Pursue collision impacts and approach to study for monitoring 
• Explore Deterrence options 
• Discuss relationship with statewide issues and OWET funding 
• Explore expertise for the group 

 
Robin raised the question of how to use the ecological effects workgroup to help address some of 
these issues.  Robin chairs the subgroup on seabirds.  The group developed the following areas to 
focus some discussion on:  
   Baseline information 
   Role of Reference areas 
   Deterrence Options 
   Potential and concern regarding collision  
It was determined by the group that the templates are not public information yet and not shared in 
ecological workshop 

 
Review and Discussion of Draft Study Plans: 

License application will use best available information which includes estimated impact of 12% 
reduced wave power (based on modeling).  This 12% impacts is reduced with mixing by the time it 
reaches the beach and it is assumed to have no impact on the beach.   

Wave Current and Transport Study Plan: 

• One ADCP seaward buoy to calculate the baseline to show what is hitting the buoy 
• Second landward buoy for integration from array (post 14 buoy install) 
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• How close the ADCP is to the array is still to be determined 
• Collecting data bi-monthly for one year 
• Evaluate after one year to decide how long the ADCP’s will stay in 

 
Purpose of Post Installation Study: 

1. Validate estimated change in wave power with proposed ADCP model. 
2. Characterize beach profile along littoral sub cell north/south (there is a question by OPT as to 

whether this is a necessary step) work with Jonathan Allan  
3. Use a sediment transport model to judge the impact overall to the beach at 14 buoys.   
4. Cumulative impact – not site specific, but to address 200 buoys.   
 

⇒ Work with Jonathan Allen on this issue and invite him to the meeting on November 6 and 7.   
 
 

This study plan is so brief because it’s going to be fine tuned – it is a proposed copy at this point.  
OPT is working with OSU to define how instruments will be used in field – monitoring single and 14 
buoys.  They will measure EMF under a variety of generation levels, which will result in a variety of 
sea states.  The results should be compared to the regional baseline for EMF.   

EMF Study Plan: 

 
There was a question at the last OPAC meeting about an electrical spill.  This won’t happen because 
of ground fault protector that will automatically shut down the project, a GFI.  OPT will increase 
discussion of this in the documentation because this questions gets asked a lot.  There was a question 
regarding the maintenance and review of the projects GFI system?  
 
It is recognized that there is not much literature regarding Pacific Salmon, but appreciate the increased 
reference to Pacific Salmon.  
 
It was discussed that OPT took as an action item at the last meeting to identify the changes in the 
project that could precipitate a change in EMF.  They have not reviewed that internally yet, but they 
will.  
⇒ Action Item – OPT will address what could precipitate a change in EMF from the project. 

 

Grey Whales: 
Marine Mammals Study Plans: 

There has been a question about the appropriateness of Yaquina Head relative to Reedsport.  Bruce 
Mate has proposed the use of aerial surveys to validate that the whales are continuing in that depth 
zone near Reedsport.   
There was a question as to whether bird surveys be done at the same time?  Probably not because 
concentrated in one area for whale survey because complex to follow whales.  It doesn’t seem 
practical given the size of the plane and approach.  May consider it if we find the bird surveys are 
really necessary at that time.  It was suggested that when all of the studies are completed, that OPT 
can look through study plans to combine surveys – is there a way to accomplish two tasks at once?  

 
Section 4.1.3 is focused only on southbound migration.  Many in the group questioned if there is a 
need for Northbound, mother and calf, to be included?  Based on how close to shore mother and calf 
swim, it is not expected that they will be near the park.   
The group decided that if results from task #1 indicate that mother and calf may be in the park OR if 
first round of data is not what expect, then adding northbound migration to 4.1.3 will be considered.  
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Pinniped: 
Phase 1 – slick coating to prevent resting on floats.  There will be UHMW on the sloped surface of 
float with a higher chain link to keep them from hauling out.  Do this on single buoy and evaluate.  If 
it works, do the same for the 14 buoys.  If not, consider fencing methods.   
 
Will the maintenance staff responsible for monitoring be knowledgeable of the different species.  Yes, 
there can be training for staff so we know what is out there 

 

Greg makes the comment that it is important that all of these studies are reviewed by technical experts.  
He is concerned because on Page 9 – the technology for gather data is not appropriate.  Greg wants to 
ensure that there is a review to ensure all the sampling techniques are appropriate.   

Fisheries, Invertebrates, Plankton Study Plan: 

 

OPT shared a map with a proposed reference site.  They selected the site to be mid-way between the 
Reedsport and Coos Bay project and targeted the same depth.  Steve wants reference site approved by 
the group both for Reedsport but also with comment of the relevance for the Coos Bay site.   

Reference/Control Site  

General Comments included:  
• Need to have site assumptions state 
• Define depth of areas, activities at the sites, and other specific characteristics between the 

reference site and the wave project 
• Each agency needs to bring what characteristics does agency want to have described and 

correlated to two other parks  
• Confirm the distance of the project and references site relative to the mouth of river  
• Check with COE for this information – analysis of sediment from Umpqua 
• If pilot site move farther off shore – what about reference site 

 
⇒ Action Item – OPT will review the characteristics of project site and reference site for 
similarities and differences. All agencies to review reference site and describe what characteristics are 
important for the reference site.  
 
Consideration brought up by Steve – what if someone else wants this site where the reference site is? 
What do we do?  How do we protect the integrity of site? 
This is a good question.  From the FERC perspective, it could be made it part of the project boundary.  
You might also want to keep it confidential.  There will be more evaluation of this in the future.   

 

OPT/DTA have considered the question about the best way survey post installation.  The group talked 
about bottom trawling prior to construction, but after construction sampling method will be different.  
How do you get consistency? 

Epibenthic Macrofauna 

o SCUBA, ROV, or commercial diving so have statistically sound survey comparison 
o Methodology has limitation using these methods 
o Hook and line would also be too selective 
o Pots are also too selective 

OPT has proposed to trawl on the outside of the 14 buoy array because lines and systems are very 
vertical.  They would get as close as possible to mooring lines.  The effort would include 4 transects 
along the outside edges of the array.  There was some discussion about whether this could be 
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supplemented with SCUBA work either with video or still photos.  There is a question of method and 
frequency.  Parties will review within their agencies and then come back to this issue.   

 

  OPT proposed to have biologists evaluate the one mooring line to provide a qualitative 
overview of the biofouling community.  It could be visual or video, whatever the agencies think is best. 
The biologists could take samples if necessary.  The biologists will look at a bio-fouling community 
with regards to invasive species 

Biofouling community 

There was a suggestion as to whether it would be better to incorporate a settling plate – to be removed 
to surface and then studied?  The group really liked this idea.  The general idea is detachable Polypro 
at 20, 40, 60 meters from the mooring cables.   
  
⇒ Bridget will get details on how to best utilize these plates 

  

NOAA fisheries have a question about the anti fouling paint on the power buoy.  The concern is 
whether paint chips go into water when cleaning in situ? 

Anti Fouling Paint 

   Does the paint settle out or disperse? 
   How much is coming off and is there a common settling location? 
   There is an alternative anti-fouling paint that is considered “green”  
⇒ OPT will check on the issue of what happens to the paint during in situ cleaning.    
⇒ Laurel will send Steve information on the “green” anti-fouling paint.   

  
There was a question of what happens to the tautness of the mooring system when a buoy is taken out 
for maintenance.  How do lines hang when unit is removed?  It is important from a marine mammal 
perspective that the tautness is maintained.  Tautness is one of the key mitigating factors for the 
mooring system and so NOAA wants to be sure it is maintained.    

 
⇒ Conference call to check back in on this study before November 6 & 7 
 

There was a baseline study request with interest in site use and presence of salmon.  DTA asks the 
question if additional effort is needed beyond what is already being done.  Are the trawl and fish 
surveys in combination with EMF and pinniped studies adequate?   

Site Use and Presence of Salmonids: 

 
The group recognized both NOAA fisheries need to determine that the project won’t adversely affect 
listed species and Water Resources’ need to demonstrate no harm.  The discussion of presence and 
potential impacts followed:  

 
Presence:   

• The group agrees that there is no basis for tagging or tracking salmon at this project.  
• The group agrees that salmon will be in the area.  The question is whether there will be 

increased mortality.   
Potential Impacts:   

• Is EMF an issue?  It doesn’t seem to be an issue.  Study results will indicate if levels are of 
concern.    

• Increased predation of salmon due to increased predators, pinnipeds most likely, in the area or 
increased susceptibility to predation.  
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• Will any of the pinniped studies being planned be able to assess increased predation on salmon?  
It seems unlikely.  

• There is a question as to whether young salmon may use the anchors and buoys as shelter and 
stay and hover.  This could increase the potential for predation from pinnipeds or other 
predators.   

• What depth are the smolts at?  Are they even at a depth where the buoys or anchors are 
attractive for shelter? 

⇒ Bridget and Cristen will check on the questions regarding salmon use of the area and potential 
for increased likelihood of predation.   
⇒ There will be further discussion of this issue at Monday, October 29th conference call from 
1:30 – 2:30  

 
Primary Purpose of the Aquatics Group: 
There was a discussion and reminder of the primary purpose of this group.  It is to develop study plans 
for the project and to determine how to work together after Settlement Agreement on reacting and 
responding to the study information.  The group is making good progress on the study plans, however, 
there is a lot that will be deferred to the coordinating committees.  Therefore, the following homework 
assignment is made: 
 

 
Homework: 
Think about adaptive management and how the group will work together post settlement? 
 What types of decisions are important? 
 How do we structure committees? 
 What role does your agency want to have?  
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Attached is the meeting summary from the October 3rd meeting in Reedsport with the crabbers and fishermen.  
  
Therese.  
  
  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Wave Energy Project 
October 3rd Crab/Fish Settlement Meeting 

Meeting Summary 
 

In attendance: 
Commercial Fishermen: 
Dean Frost 
Carla Hedgepeth 
Chris Makela 
Paavo Carrol 
Laurel Johnson 
Alvin Gargets 
Scott Hartzell 
Barry Nelson 
Brendan Bates 
Tyler Long 
Rick Ekelund 
Stuart Schuttpelz 
Matt Hakki 
Jean Mulkey 
Michael Krumper 
Daryl Bogardns, Coos Umpqua Crab 
Association 
Bob Eder, FINE  
 

Sports Fishermen: 
Joel Crouch 
Fred Scheibe 
Larry Davidson 
 
Organizations: 
Steve Kopf, OPT 
Paul Ammann, OPT 
Nancy Fitzpatrick, OSC/OAC 
Hugh Link, ODCC 
Brad Pettinger, OTC 
Terri Moffett, Senator Smith’s office 
Kaety Hildenbrand, Oregon Sea Grant 
Flaxen Conway, Oregon Sea Grant 
Onno Husing, OCZMA 
Justin Klure, Oregon Wave Energy Trust  
Keith Tymchuk, Mayor of Reedsport 
Donna Train, Port Manager 

 
Meeting Summary  
Although a meeting to discuss crabbing and fishing issues was scheduled to begin at 6:00 
pm, approximately 15 representatives of the crabbing and fishing community attended a 
1:30 meeting of the Oregon Solutions team.  Given the strong interest in crabbing and 
fishing issues, the meeting agenda was modified to provide for an extensive discussion of 
the issues of location.   
 
Project Location 
There was concern voiced by the fishermen about the value of the proposed project area 
to their ability to crab and the impact they believe the wave project will have on their 
livelihood.  They expressed frustration that there hasn’t been any flexibility on the issue 
of location of the project.   
 
A map of specific 14 buoy project area was displayed on the wall (the map is attached).  
There was a discussion of the value of the location to both the fishermen and OPT.  
 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

• The area around Reedsport is some of the most productive crabbing area on coast 
• The specific fathom depth proposed for the 14 buoy project is also the best 

location for crabbing.  It has the greatest productivity for crabs. 
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• Crabbing gear is safer and less likely to be lost at less then 30 fathoms.   
• It is easier to get to this location (efficiency). 
• Efficiency is important due to early season harvest 
• Greater fathom depths impact lost gear and other debris 

 
The proposed location for the 14 buoys is important to OPT because: 

• Reduces the cost of the subsea power cable.  Subsea cable is estimated to cost $1 
million/mile.  The move being requested is about a ½ mile or $500,000 increased 
cost to the project for just the cable   

• Deeper water affects buoy spacing and other cabling which will further increase 
cost and overall project size.  

• OPT  does not have a lot of room for increased costs, because to be commercially 
viable wave power projects must be no more than $2 million/MW. 

• Due to the lack of regulatory structure on the outer continental shelf, the project 
must stay within the state territorial sea. 

 
The group explored some alternatives: 

• Move the project further west so that the western boundary is  up against 3 mile 
line 

• Would federal funding to offset the increased costs to project be helpful? 
 
Some of the commercial fishermen asked if the location of the 14 buoy array scheduled 
for installation in summer of 2009 could be moved shifted to be as close to the 3 mile 
state water boundary as possible.  OPT said that the discussion and the interest in moving 
the project area was good information and that they would definitely think about it.  At 
the evening meeting, Paul Ammann, the OPT project manager, said he would look 
into the impacts and costs of moving the 14 buoy project location closer to the 3 mile 
boundary and report back to the group in a few weeks.   
 
Buoy Movement from Port 
The group discussed how best to deal with buoy movement to and from port and the 
project area.  The interest of both the crabbers/fishermen and OPT is to limit the impact 
of movement to and from port.  The following actions were discussed: 

• Establish a moratorium on buoy movement in the first eight weeks of 
crabbing season. 

• Establish fixed transit lanes for maintenance boats and buoy movement.  Use 
existing east-west and north-south tow lanes to the maximum extent possible.  
Establish a specific tow lane from the existing lanes to the project area. 

• Notice for buoy movement:  
o Scheduled outage (a situation when buoy is not producing energy and 

needs to be brought in for service)—up to a 2 weeks notice  
o Unscheduled outage (a broken mooring line or collision impacts)—no 

notice required but use a vessel that has VMS capability.   
 
Other recommended actions to be considered by OPT: 

• Use mud boat instead of tow barge 
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• Use crab boat to get out to assess a situation at the project 
• Pay for revised electronic charts that capture wave project, undersea cable, and 

additional tow lane to project area (consistent with the cable companies) 
 
 
Buffer Zones/Unintended Impacts 
The group began a discussion of how to evaluate socio-economic impacts.  In the early 
part of the discussion an issue was raised about the potential for Homeland Security (or 
other entity) to impose a buffer around the project in addition to that agreed to by this 
group.  The concern with the additional buffer is the additional impact of lost fishing 
grounds to crabbing and fishing.  
 
Steve Kopf provided information regarding the work the Coast Guard has done on this 
issue.  He shared that the Coast Guard has evaluated the issue and does not feel there is 
any national security risk.  However, the group is familiar with several examples of 
situations where guidelines or restrictions were imposed that weren’t necessarily 
warranted.  The group discussed ideas for how to address the issue:   

• OPT and crabber/fishermen work as partners in opposing any buffers imposed 
• Explore land use planning/condemnation laws to see how they might apply in this 

situation.   
• Make clear throughout the state and federal regulatory processes how important 

the buffer zone is and the high impact a change in the buffer zone could have.  
 
 
Actions: 

• OPT to look into the impacts of moving the 14 buoy project location to the 
west side of the current project area.  

• OPT to draft language regarding movement of buoy to port for the group to 
review and agree to.   

• Additional review of how land use planning and take rights might apply to a 
Homeland Security imposed buffer. 

 
 
 

NEXT MEETING:  Monday, November 12th 
9:00 am – 6:00 pm 

Port of Umpqua offices, Reedsport
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October 3rd—Flip Chart Notes 
 

These notes do NOT represent decisions made.  They simply reflect the ideas and concept 
written on the flip charts during the meeting.  Please see the meeting summary for 

commitments and actions.    
 
Issues for Discussion 

• Location—ability to move for this project and others....to the edge of the blue box 
(the edge of state waters) 

• Subsea cable—impact and at what level buried (3 meters is desired) 
• Socio economic impacts specifically to crab/fish 

 
 
LOCATION 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

• Most productive crabbing area on coast 
• Best location for crabs (25-30 fathoms) 
• Gear is safer at those depths 
• Easier to get to/efficiency 
• Efficiency is important due to early season harvest 
• Depth impacts lost gear and other debris 

The proposed location for the 14 buoys is important to OPT because: 
• $1 million/mile for subsea power cable 
• Deeper water affects buoy spacing and other cabling 
• Overall project must be no more than $2 million/MW to be viable 
• Must be within 3 mile water.  

Alternatives: 
• Put 14 buoys up against 3 mile line 
• Would federal funding help? 

 
SOCIO-ECONOMIC/BUFFER ZONE 
Issue: 

• Address potential unintended effects of the project—do a sensitivity analysis of 
homeland security imposed buffer zones.  

Alternatives: 
• OPT and crabber/fishermen are partners in opposing any buffers imposed 
• State to address unintended impacts. 
• Explore the precedent and how it might apply here 
• Make clear the sensitive nature and impact of buffer zone 

 
 
TRANSIT LANES 

• Use mud boat instead of tow barge 
• Use crab boat to get out to assess the situation 
• Use existing tow lanes for transit and define specific tow lane to project. 
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• Notice:  
o Scheduled outage (when buoy not producing energy)—2 weeks notice  
o Unscheduled outage (when broken mooring line or collision impacts)—no 

Notice but use a vessel that has VMS on it.   
• Pay for revised electronic charts that capture wave project (consistent with the 

cable companies) 
 
OTHER IDEAS: 

• Put a surface marker on subsea floats 
• Have little to no buffer 
• Develop socio-economic analysis as a function of water depth 
• Consider deeper fathom depth for future build out—desire for commitment to 

looking into deeper fathoms (NEPA like alternatives analysis) 
• Investigate mooring on hard ground 
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From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Monday, October 15, 2007 6:30 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Crab/Fish Meeting Summary 
 
Attached is the meeting summary from the October 3rd meeting in Reedsport with the crabbers and fishermen.  
  
Therese.  
  
  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Wave Energy Project 
October 3rd Crab/Fish Settlement Meeting 

Meeting Summary 
 

In attendance: 
Commercial Fishermen: 
Dean Frost 
Carla Hedgepeth 
Chris Makela 
Paavo Carrol 
Laurel Johnson 
Alvin Gargets 
Scott Hartzell 
Barry Nelson 
Brendan Bates 
Tyler Long 
Rick Ekelund 
Stuart Schuttpelz 
Matt Hakki 
Jean Mulkey 
Michael Krumper 
Daryl Bogardns, Coos Umpqua Crab 
Association 
Bob Eder, FINE  
 

Sports Fishermen: 
Joel Crouch 
Fred Scheibe 
Larry Davidson 
 
Organizations: 
Steve Kopf, OPT 
Paul Ammann, OPT 
Nancy Fitzpatrick, OSC/OAC 
Hugh Link, ODCC 
Brad Pettinger, OTC 
Terri Moffett, Senator Smith’s office 
Kaety Hildenbrand, Oregon Sea Grant 
Flaxen Conway, Oregon Sea Grant 
Onno Husing, OCZMA 
Justin Klure, Oregon Wave Energy Trust  
Keith Tymchuk, Mayor of Reedsport 
Donna Train, Port Manager 

 
Meeting Summary  
Although a meeting to discuss crabbing and fishing issues was scheduled to begin at 6:00 
pm, approximately 15 representatives of the crabbing and fishing community attended a 
1:30 meeting of the Oregon Solutions team.  Given the strong interest in crabbing and 
fishing issues, the meeting agenda was modified to provide for an extensive discussion of 
the issues of location.   
 
Project Location 
There was concern voiced by the fishermen about the value of the proposed project area 
to their ability to crab and the impact they believe the wave project will have on their 
livelihood.  They expressed frustration that there hasn’t been any flexibility on the issue 
of location of the project.   
 
A map of specific 14 buoy project area was displayed on the wall (the map is attached).  
There was a discussion of the value of the location to both the fishermen and OPT.  
 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

 The area around Reedsport is some of the most productive crabbing area on coast 
 The specific fathom depth proposed for the 14 buoy project is also the best 

location for crabbing.  It has the greatest productivity for crabs. 
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 Crabbing gear is safer and less likely to be lost at less then 30 fathoms.   
 It is easier to get to this location (efficiency). 
 Efficiency is important due to early season harvest 
 Greater fathom depths impact lost gear and other debris 

 
The proposed location for the 14 buoys is important to OPT because: 

 Reduces the cost of the subsea power cable.  Subsea cable is estimated to cost $1 
million/mile.  The move being requested is about a ½ mile or $500,000 increased 
cost to the project for just the cable   

 Deeper water affects buoy spacing and other cabling which will further increase 
cost and overall project size.  

 OPT  does not have a lot of room for increased costs, because to be commercially 
viable wave power projects must be no more than $2 million/MW. 

 Due to the lack of regulatory structure on the outer continental shelf, the project 
must stay within the state territorial sea. 

 
The group explored some alternatives: 

 Move the project further west so that the western boundary is  up against 3 mile 
line 

 Would federal funding to offset the increased costs to project be helpful? 
 
Some of the commercial fishermen asked if the location of the 14 buoy array scheduled 
for installation in summer of 2009 could be moved shifted to be as close to the 3 mile 
state water boundary as possible.  OPT said that the discussion and the interest in moving 
the project area was good information and that they would definitely think about it.  At 
the evening meeting, Paul Ammann, the OPT project manager, said he would look 
into the impacts and costs of moving the 14 buoy project location closer to the 3 mile 
boundary and report back to the group in a few weeks.   
 
Buoy Movement from Port 
The group discussed how best to deal with buoy movement to and from port and the 
project area.  The interest of both the crabbers/fishermen and OPT is to limit the impact 
of movement to and from port.  The following actions were discussed: 

 Establish a moratorium on buoy movement in the first eight weeks of 
crabbing season. 

 Establish fixed transit lanes for maintenance boats and buoy movement.  Use 
existing east-west and north-south tow lanes to the maximum extent possible.  
Establish a specific tow lane from the existing lanes to the project area. 

 Notice for buoy movement:  
o Scheduled outage (a situation when buoy is not producing energy and 

needs to be brought in for service)—up to a 2 weeks notice  
o Unscheduled outage (a broken mooring line or collision impacts)—no 

notice required but use a vessel that has VMS capability.   
 
Other recommended actions to be considered by OPT: 

 Use mud boat instead of tow barge 
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 Use crab boat to get out to assess a situation at the project 
 Pay for revised electronic charts that capture wave project, undersea cable, and 

additional tow lane to project area (consistent with the cable companies) 
 
 
Buffer Zones/Unintended Impacts 
The group began a discussion of how to evaluate socio-economic impacts.  In the early 
part of the discussion an issue was raised about the potential for Homeland Security (or 
other entity) to impose a buffer around the project in addition to that agreed to by this 
group.  The concern with the additional buffer is the additional impact of lost fishing 
grounds to crabbing and fishing.  
 
Steve Kopf provided information regarding the work the Coast Guard has done on this 
issue.  He shared that the Coast Guard has evaluated the issue and does not feel there is 
any national security risk.  However, the group is familiar with several examples of 
situations where guidelines or restrictions were imposed that weren’t necessarily 
warranted.  The group discussed ideas for how to address the issue:   

 OPT and crabber/fishermen work as partners in opposing any buffers imposed 
 Explore land use planning/condemnation laws to see how they might apply in this 

situation.   
 Make clear throughout the state and federal regulatory processes how important 

the buffer zone is and the high impact a change in the buffer zone could have.  
 
 
Actions: 

 OPT to look into the impacts of moving the 14 buoy project location to the 
west side of the current project area.  

 OPT to draft language regarding movement of buoy to port for the group to 
review and agree to.   

 Additional review of how land use planning and take rights might apply to a 
Homeland Security imposed buffer. 

 
 
 

NEXT MEETING:  Monday, November 12th 
9:00 am – 6:00 pm 

Port of Umpqua offices, Reedsport
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October 3rd—Flip Chart Notes 
 

These notes do NOT represent decisions made.  They simply reflect the ideas and concept 
written on the flip charts during the meeting.  Please see the meeting summary for 

commitments and actions.    
 
Issues for Discussion 

 Location—ability to move for this project and others....to the edge of the blue box 
(the edge of state waters) 

 Subsea cable—impact and at what level buried (3 meters is desired) 
 Socio economic impacts specifically to crab/fish 

 
 
LOCATION 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

 Most productive crabbing area on coast 
 Best location for crabs (25-30 fathoms) 
 Gear is safer at those depths 
 Easier to get to/efficiency 
 Efficiency is important due to early season harvest 
 Depth impacts lost gear and other debris 

The proposed location for the 14 buoys is important to OPT because: 
 $1 million/mile for subsea power cable 
 Deeper water affects buoy spacing and other cabling 
 Overall project must be no more than $2 million/MW to be viable 
 Must be within 3 mile water.  

Alternatives: 
 Put 14 buoys up against 3 mile line 
 Would federal funding help? 

 
SOCIO-ECONOMIC/BUFFER ZONE 
Issue: 

 Address potential unintended effects of the project—do a sensitivity analysis of 
homeland security imposed buffer zones.  

Alternatives: 
 OPT and crabber/fishermen are partners in opposing any buffers imposed 
 State to address unintended impacts. 
 Explore the precedent and how it might apply here 
 Make clear the sensitive nature and impact of buffer zone 

 
 
TRANSIT LANES 

 Use mud boat instead of tow barge 
 Use crab boat to get out to assess the situation 
 Use existing tow lanes for transit and define specific tow lane to project. 
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 Notice:  
o Scheduled outage (when buoy not producing energy)—2 weeks notice  
o Unscheduled outage (when broken mooring line or collision impacts)—no 

Notice but use a vessel that has VMS on it.   
 Pay for revised electronic charts that capture wave project (consistent with the 

cable companies) 
 
OTHER IDEAS: 

 Put a surface marker on subsea floats 
 Have little to no buffer 
 Develop socio-economic analysis as a function of water depth 
 Consider deeper fathom depth for future build out—desire for commitment to 

looking into deeper fathoms (NEPA like alternatives analysis) 
 Investigate mooring on hard ground 
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Subject: Re: Crab/Fish Meeting Summary 
 
Attached is the map that is referenced in the summary.   
  
Therese.   
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Original message --------------  
From: hh_solutions@comcast.net (Therese Hampton @ H&H Solutions)  
Attached is the meeting summary from the October 3rd meeting in Reedsport with the crabbers and 
fishermen.  
  
Therese.  
  
  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Wave Energy Project 
October 3rd Crab/Fish Settlement Meeting 

Meeting Summary 
 

In attendance: 
Commercial Fishermen: 
Dean Frost 
Carla Hedgepeth 
Chris Makela 
Paavo Carrol 
Laurel Johnson 
Alvin Gargets 
Scott Hartzell 
Barry Nelson 
Brendan Bates 
Tyler Long 
Rick Ekelund 
Stuart Schuttpelz 
Matt Hakki 
Jean Mulkey 
Michael Krumper 
Daryl Bogardns, Coos Umpqua Crab 
Association 
Bob Eder, FINE  
 

Sports Fishermen: 
Joel Crouch 
Fred Scheibe 
Larry Davidson 
 
Organizations: 
Steve Kopf, OPT 
Paul Ammann, OPT 
Nancy Fitzpatrick, OSC/OAC 
Hugh Link, ODCC 
Brad Pettinger, OTC 
Terri Moffett, Senator Smith’s office 
Kaety Hildenbrand, Oregon Sea Grant 
Flaxen Conway, Oregon Sea Grant 
Onno Husing, OCZMA 
Justin Klure, Oregon Wave Energy Trust  
Keith Tymchuk, Mayor of Reedsport 
Donna Train, Port Manager 

 
Meeting Summary  
Although a meeting to discuss crabbing and fishing issues was scheduled to begin at 6:00 
pm, approximately 15 representatives of the crabbing and fishing community attended a 
1:30 meeting of the Oregon Solutions team.  Given the strong interest in crabbing and 
fishing issues, the meeting agenda was modified to provide for an extensive discussion of 
the issues of location.   
 
Project Location 
There was concern voiced by the fishermen about the value of the proposed project area 
to their ability to crab and the impact they believe the wave project will have on their 
livelihood.  They expressed frustration that there hasn’t been any flexibility on the issue 
of location of the project.   
 
A map of specific 14 buoy project area was displayed on the wall (the map is attached).  
There was a discussion of the value of the location to both the fishermen and OPT.  
 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

 The area around Reedsport is some of the most productive crabbing area on coast 
 The specific fathom depth proposed for the 14 buoy project is also the best 

location for crabbing.  It has the greatest productivity for crabs. 
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 Crabbing gear is safer and less likely to be lost at less then 30 fathoms.   
 It is easier to get to this location (efficiency). 
 Efficiency is important due to early season harvest 
 Greater fathom depths impact lost gear and other debris 

 
The proposed location for the 14 buoys is important to OPT because: 

 Reduces the cost of the subsea power cable.  Subsea cable is estimated to cost $1 
million/mile.  The move being requested is about a ½ mile or $500,000 increased 
cost to the project for just the cable   

 Deeper water affects buoy spacing and other cabling which will further increase 
cost and overall project size.  

 OPT  does not have a lot of room for increased costs, because to be commercially 
viable wave power projects must be no more than $2 million/MW. 

 Due to the lack of regulatory structure on the outer continental shelf, the project 
must stay within the state territorial sea. 

 
The group explored some alternatives: 

 Move the project further west so that the western boundary is  up against 3 mile 
line 

 Would federal funding to offset the increased costs to project be helpful? 
 
Some of the commercial fishermen asked if the location of the 14 buoy array scheduled 
for installation in summer of 2009 could be moved shifted to be as close to the 3 mile 
state water boundary as possible.  OPT said that the discussion and the interest in moving 
the project area was good information and that they would definitely think about it.  At 
the evening meeting, Paul Ammann, the OPT project manager, said he would look 
into the impacts and costs of moving the 14 buoy project location closer to the 3 mile 
boundary and report back to the group in a few weeks.   
 
Buoy Movement from Port 
The group discussed how best to deal with buoy movement to and from port and the 
project area.  The interest of both the crabbers/fishermen and OPT is to limit the impact 
of movement to and from port.  The following actions were discussed: 

 Establish a moratorium on buoy movement in the first eight weeks of 
crabbing season. 

 Establish fixed transit lanes for maintenance boats and buoy movement.  Use 
existing east-west and north-south tow lanes to the maximum extent possible.  
Establish a specific tow lane from the existing lanes to the project area. 

 Notice for buoy movement:  
o Scheduled outage (a situation when buoy is not producing energy and 

needs to be brought in for service)—up to a 2 weeks notice  
o Unscheduled outage (a broken mooring line or collision impacts)—no 

notice required but use a vessel that has VMS capability.   
 
Other recommended actions to be considered by OPT: 

 Use mud boat instead of tow barge 
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 Use crab boat to get out to assess a situation at the project 
 Pay for revised electronic charts that capture wave project, undersea cable, and 

additional tow lane to project area (consistent with the cable companies) 
 
 
Buffer Zones/Unintended Impacts 
The group began a discussion of how to evaluate socio-economic impacts.  In the early 
part of the discussion an issue was raised about the potential for Homeland Security (or 
other entity) to impose a buffer around the project in addition to that agreed to by this 
group.  The concern with the additional buffer is the additional impact of lost fishing 
grounds to crabbing and fishing.  
 
Steve Kopf provided information regarding the work the Coast Guard has done on this 
issue.  He shared that the Coast Guard has evaluated the issue and does not feel there is 
any national security risk.  However, the group is familiar with several examples of 
situations where guidelines or restrictions were imposed that weren’t necessarily 
warranted.  The group discussed ideas for how to address the issue:   

 OPT and crabber/fishermen work as partners in opposing any buffers imposed 
 Explore land use planning/condemnation laws to see how they might apply in this 

situation.   
 Make clear throughout the state and federal regulatory processes how important 

the buffer zone is and the high impact a change in the buffer zone could have.  
 
 
Actions: 

 OPT to look into the impacts of moving the 14 buoy project location to the 
west side of the current project area.  

 OPT to draft language regarding movement of buoy to port for the group to 
review and agree to.   

 Additional review of how land use planning and take rights might apply to a 
Homeland Security imposed buffer. 

 
 
 

NEXT MEETING:  Monday, November 12th 
9:00 am – 6:00 pm 

Port of Umpqua offices, Reedsport
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October 3rd—Flip Chart Notes 
 

These notes do NOT represent decisions made.  They simply reflect the ideas and concept 
written on the flip charts during the meeting.  Please see the meeting summary for 

commitments and actions.    
 
Issues for Discussion 

 Location—ability to move for this project and others....to the edge of the blue box 
(the edge of state waters) 

 Subsea cable—impact and at what level buried (3 meters is desired) 
 Socio economic impacts specifically to crab/fish 

 
 
LOCATION 
The proposed location for the 14 buoys is important to crabbing/fishing because: 

 Most productive crabbing area on coast 
 Best location for crabs (25-30 fathoms) 
 Gear is safer at those depths 
 Easier to get to/efficiency 
 Efficiency is important due to early season harvest 
 Depth impacts lost gear and other debris 

The proposed location for the 14 buoys is important to OPT because: 
 $1 million/mile for subsea power cable 
 Deeper water affects buoy spacing and other cabling 
 Overall project must be no more than $2 million/MW to be viable 
 Must be within 3 mile water.  

Alternatives: 
 Put 14 buoys up against 3 mile line 
 Would federal funding help? 

 
SOCIO-ECONOMIC/BUFFER ZONE 
Issue: 

 Address potential unintended effects of the project—do a sensitivity analysis of 
homeland security imposed buffer zones.  

Alternatives: 
 OPT and crabber/fishermen are partners in opposing any buffers imposed 
 State to address unintended impacts. 
 Explore the precedent and how it might apply here 
 Make clear the sensitive nature and impact of buffer zone 

 
 
TRANSIT LANES 

 Use mud boat instead of tow barge 
 Use crab boat to get out to assess the situation 
 Use existing tow lanes for transit and define specific tow lane to project. 



   
October 3rd Reedsport crab/fish meeting 

Page 5 of 5 

 Notice:  
o Scheduled outage (when buoy not producing energy)—2 weeks notice  
o Unscheduled outage (when broken mooring line or collision impacts)—no 

Notice but use a vessel that has VMS on it.   
 Pay for revised electronic charts that capture wave project (consistent with the 

cable companies) 
 
OTHER IDEAS: 

 Put a surface marker on subsea floats 
 Have little to no buffer 
 Develop socio-economic analysis as a function of water depth 
 Consider deeper fathom depth for future build out—desire for commitment to 

looking into deeper fathoms (NEPA like alternatives analysis) 
 Investigate mooring on hard ground 
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Hawthorne, Joy

Subject: Green sturgeon
Attachments: Erickson_ocean distribution_2007.pdf; SDPS green sturgeon dist McLain.pdf

-----Original Message----- 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov]  
Sent: Friday, October 19, 2007 2:50 PM 
To: Murphy, Michael; Browne, Peter; Steve Kopf 
Cc: Jim Hastreiter; Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen 
Don; Ken Homolka; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Cathy Tortorici 
Subject: Green sturgeon 
 
Hello, 
 
As I mentioned to DTA at our meeting earlier this month, the Southern DPS of the North American green sturgeon is listed as 
threatened under the ESA (71 FR 17757). They spawn in the Sacramento River and migrate northwards along the Oregon and 
Washington coasts spending time in some of the major estuaries. 
 
For information on these fish, I refer DTA to the following: 
 
1. Web site of Josh Israel who has several papers on this topic http://genome-lab.ucdavis.edu/People/Israel/index.htm 
 
2. the attached Erickson & Hightower 2007 paper "Oceanic distribution and behavior of green sturgeon" 
They found that green sturgeon likely inhabit depths offshore between 40-70 meters. 
 
3.the attached memo out of NMFS' Southwest Region summarizing information on the SDPS (dated Dec 2006) 
 
 From what I can find, little is known about their habitat use offshore, however, these fish are ESA-listed and will likely occur in 
the project area. Thus, consideration should be given to the impacts of OPT's project on the DPS. 
 
Please call if you have any questions. We can discuss more at our next meeting or conference call. 
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Hawthorne, Joy

From: Browne, Peter
Sent: Friday, October 19, 2007 2:51 PM
To: McCann, Mary
Subject: FW: Green sturgeon
Attachments: Erickson_ocean distribution_2007.pdf; SDPS green sturgeon dist McLain.pdf

  
 
 
Peter Browne 
Devine Tarbell & Associates, Inc.  
 
-----Original Message----- 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov] 
Sent: Friday, October 19, 2007 2:50 PM 
To: Murphy, Michael; Browne, Peter; Steve Kopf 
Cc: Jim Hastreiter; Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; 
Justin Klure; Cristen Don; Ken Homolka; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; 
Cathy Tortorici 
Subject: Green sturgeon 
 
Hello, 
 
As I mentioned to DTA at our meeting earlier this month, the Southern DPS of the North American green 
sturgeon is listed as threatened under the ESA (71 FR 17757). They spawn in the Sacramento River and 
migrate northwards along the Oregon and Washington coasts spending time in some of the major estuaries. 
 
For information on these fish, I refer DTA to the following: 
 
1. Web site of Josh Israel who has several papers on this topic http://genome-
lab.ucdavis.edu/People/Israel/index.htm 
 
2. the attached Erickson & Hightower 2007 paper "Oceanic distribution and behavior of green sturgeon" 
They found that green sturgeon likely inhabit depths offshore between 40-70 meters. 
 
3.the attached memo out of NMFS' Southwest Region summarizing information on the SDPS (dated Dec 2006) 
 
 From what I can find, little is known about their habitat use offshore, however, these fish are ESA-listed and 
will likely occur in the project area. Thus, consideration should be given to the impacts of OPT's project on the 
DPS. 
 
Please call if you have any questions. We can discuss more at our next meeting or conference call. 
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Hawthorne, Joy

Subject: Aquatic Species Conference Call:  October 31st 10:30 - 12:00
Attachments: Settlement calendar_rev 10-22.rtf

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Tuesday, October 23, 2007 8:17 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Aquatic Species Conference Call: October 31st 10:30 - 12:00 
 
Thanks to everyone for responding so quickly.  Here is the date and time for the Aquatic Species Conference 
Call: 
  
Date:  Wednesday, October 31st 
Time:  10:30 - 12:00 
Conference Call In:  1-605-990-0150  passcode 149725# 
  
We have had a number of meeting changes lately, so I am attaching the settlement meeting calendar for 
everyone.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Reedsport Wave Energy Project--Draft Settlement Meeting Schedule 
 

September 2007 
Sun Mon Tue Wed Thu Fri Sat 

   1

2 3 4 5 6 7 8
       

9 10 11 12 13 14 15
  

 
1:30-4:00 
Portland, OR 
Aquatic Species 
 

10:00-4:00 
Portland, OR 
Aquatic Species 
 

9:00-11:30 
Portland, OR 
Recreation & 
Public Safety 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 

 
 
 
 
 
 

  

16 17 18 19 20 21 22
   8:30 – 10:00 

Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

   

23 24 25 26 27 28 29
   9:00 - 10:30 

Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

 9:00 - 10:30 
Terrestrial/Cultu
ral Resources 
Conference Call 
1-605-990-0150  
149725# 

 

 
October 2007 

Sun Mon Tue Wed Thu Fri Sat 
 1 2 3 4 5 6

 1:30 – 3:00 
Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

 1:30 – 3:30 
Oregon 
Solutions Team 
Meeting 
Reedsport, OR 
 
6:00 – 9:00 
Reedsport, OR 
Crab/Fishing 

 11:00 – 12:00   
Full Settlement 
Group 
Conference Call 
1-605-990-0150  
149725# 

 

7 8 9 10 11 12 13
  8:30 – 5:00 

Portland, OR 
Aquatic Species 
WTC—River 
Room 

    

14 15 16 17 18 19 20
       

21 22 23 24 25 26 27
       

28 29 30 31  
 10:00 – 4:30 

Full Settlement 
Group  
Portland, OR 
Stoel Rives  
900 SW Fifth 
Ave., Suite 2600 
1-866-285-2906  
2063867622 

 10:30 – 12:00 
Aquatic Species 
Conference Call 
1-605-990-0150  
149725# 

   

 



Reedsport Wave Energy Project--Draft Settlement Meeting Schedule 

 
November 2007 

 

Sun Mon Tue Wed Thu Fri Sat 
  1 2 3

       

4 5 6 7 8 9 10
  

 
 
1:30-4:00 
Portland, OR 
Recreation & 
Public Safety 
WTC – River 
Room  

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC Flags 
Conference room 

 
 
1:00-5:00 
Salem, OR?? 
Full Settlement 
Group 
WTC – River 
Room 
 

  

11 12 13 14 15 16 17
 9:00am–6:00pm 

Reedsport, OR 
Crab/Fishing 
Port of Umpqua 

     

18 19 20 21 22 23 24
       

25 26 27 28 29 30 
       

 
 

December 2007 
 

Sun Mon Tue Wed Thu Fri Sat 
   1

       

2 3 4 5 6 7 8
  

 
 
1:30-4:00 
Portland, OR 
Recreation & 
Public Safety 
WTC – River 
Room 

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

 
 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 
WTC – River 
Room 

  

9 10 11 12 13 14 15
       

16 17 18 19 20 21 22
       

23 24 25 26 27 28 29
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Hawthorne, Joy

Subject: Reedsport Migratory Bird Subcommittee

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, October 25, 2007 8:12 PM 
To: Robin Hartmann; Cristen Don; Ken Homolka; Murphy, Michael; Kathy Roberts; Browne, Peter; Doug Young; Steve 
Kopf 
Subject: Reedsport Migratory Bird Subcommittee 
 
I was hoping we might be able to schedule a conference call for the migratory bird subcommittee sometime next 
week before the full group meets the week of November 5th.  I have outlined some options below, please let me 
know what might work for you.  
  
Thursday, November 1st 10:00 - 12:00 
Thursday, November 1st  1:00 - 2:00 
Friday, November 2nd 10:00 - 12:00 
Friday, November 2nd  1:00 - 2:00 
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



This page left intentionally blank. 



1

Hawthorne, Joy

Subject: MMPA conf call - Nov 1st (10AM PST; 1pm EST)

-----Original Message----- 
From: bridgette.lohrman@noaa.gov [mailto:bridgette.lohrman@noaa.gov] 
Sent: Monday, October 29, 2007 6:54 PM 
To: Therese Hampton @ H&H Solutions; Steve Kopf; Browne, Peter; Murphy, Michael; Jim Hastreiter; Brent Norberg; Shane 
Guan; Cathy Tortorici; bruce.mate@oregonstate.edu 
Subject: MMPA conf call - Nov 1st (10AM PST; 1pm EST) 
 
I have scheduled a 1 hour conference call at 10am PST; 1pm EST on Thursday, November 1st to discuss OPT's gray whale study 
plan with Shane (he has read the proposed gray whale study plan), gather feedback from NMFS on the proposed plan, discuss 
possible permits needed for the project, and potential timelines. 
 
Call-in #: 503.326.7666  
 
Jim, I left you a voicemail today regarding the call since I haven't heard back from you. Hopefully you can join us.  
 
-Bridgette 
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Hawthorne, Joy

Subject: Coast Guard follow-up
Attachments:    RE: Reedsport Settlement Group:  Action Items and Revised Calendar

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Tuesday, October 30, 2007 7:04 PM 
To: Eric Nagle; Liz Crosson; P Davis; Cherise Oram; Anne Squier; Chris Fontecchio; V Sieber-Benson; Jocelyn Somers; 
Richard Whitman; Cathy Tortorici; Greg McMurray; Jeff Kroft; Robin Hartmann; Jeff Farm; Pete Stauffer; Justin Klure; Jim 
Hastreiter; Ken Homolka; OMEALY Mikell; lucia mack; Mary Grainey; Murphy, Michael; Randy Henry; Kathy Roberts; Chris 
Castelli; Marilyn Fonseca; Shadrack Sheirman; Cory Engel; Browne, Peter; Steve Kopf; Mike Harvey 
Subject: Coast Guard follow-up 
 
Attached is the guidance document that Petty Officer Mack referred to at our meeting yesterday.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Hawthorne, Joy

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Wednesday, October 31, 2007 3:42 PM
To: McCann, Mary; Browne, Peter; Kathy Roberts; Jim Hastreiter
Subject: BiOp examples
Attachments: 200506359_jetty_reinitiation_09-27-2006.pdf; 200700157_bradford_PCBs_06-12-2007.pdf

Please see the attachments for examples of Biological Opinions from NMFS' Oregon State Habitat Office. 
The Columbia River south jetty Opinion was issued in September 2006 but provides a fairly recent example of 
a marine mammal consultation. You will notice there is not an incidental take statement included (an ITS was 
issued at a later date once an Incidental Harassment Authorization was received from NMFS' HQ for Steller 
sea lions). 
 
The Bradford Island biological opinion is more recent (June 2007) from the Columbia River. This opinion can 
be looked at from the standpoint of the components and type of analysis of effects which go into our Opinions. 
 
For the BA, major components include: 
Proposed Action 
Proposed Conservation Measures 
Interrelated/Interdependent actions 
Description of the action area 
Environmental baseline 
status of the species and critical habitat effects analysis (by species) cumulative effects finding of 
effect/conclusion (by species) 
 
The EFH assessment can draw upon the sections in the BA which are relevant, but clearly there will be a 
different analysis of effects. 
 
Hope this is helpful. 
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Northwest Region 
7600 Sand Point Way N.E., Bldg. 1 
Seattle, WA 98115 

Refer to NMFS No:  

2005/06359 September 27, 2006 
 
Mr. Robert E. Willis 
Environmental Resources Branch 
Corps of Engineers, Portland District 
Attention: Marci Cook 
P.O. Box 2946 
Portland, Oregon   97208-2946 
 
 
Re: Reinitiation of Endangered Species Act Section 7 Formal Consultation for the 

Rehabilitation of the South Jetty at the Mouth of the Columbia River, Clatsop County, 
Oregon 

 
Dear Mr. Willis: 
 
The enclosed document contains a biological opinion (Opinion) prepared by the National Marine 
Fisheries Service (NMFS) pursuant to section 7(a)(2) of the Endangered Species Act (ESA) on 
the effects of the proposed rehabilitation of the U.S. Army Corps of Engineers’ (Corps) south 
jetty at the mouth of the Columbia River.  In this Opinion, NMFS concludes that the action, as 
proposed, is not likely to jeopardize the continued existence of the Eastern United States stock of 
Steller sea lion (Eumetopias jubatus).  Critical habitat is not designated in the action area.  
 
The NMFS is not including an incidental take authorization for marine mammals at this time 
because the incidental take of marine mammals has not been authorized under section 101(a)(5) 
of the Marine Mammal Protection Act and/or its 1994 Amendments.  Following issuance of such 
regulations or authorizations, NMFS may amend this biological opinion to include an incidental 
take statement for marine mammals, as appropriate. 
 
If you have questions regarding this consultation, please contact Bridgette Lohrman, Natural 
Resource Specialist in the Oregon State Habitat Office at 503.230.5422, or Brent Norberg, 
Marine Mammal Biologist, at 206.526.6550. 
 
 Sincerely, 
 
 
 
 D. Robert Lohn 
 Regional Administrator 
 
 



 

 
 
 
 
 
 
 
 
 
 
 

Reinitiation of Endangered Species Act  
Section 7 Consultation 

Biological Opinion 
 

Rehabilitation of the South Jetty,  
Columbia River, Clatsop County, Oregon 

 
 
 
 
 
 
 
 
 
 
Lead Action Agency: U.S. Army Corps of Engineers 
 
 
Consultation  
Conducted By: National Marine Fisheries Service 
 Northwest Region 
 
 
Date Issued: September 27, 2006 
 
 
Issued by: ___________________ 
 D. Robert Lohn 
 Regional Administrator 
 
 
NMFS No.: 2005/06359 
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INTRODUCTION 
 
The biological opinion (Opinion) and incidental take statement portions of this consultation were 
prepared by the National Marine Fisheries Service (NMFS) in accordance with section 7(b) of 
the Endangered Species Act (ESA) of 1973, as amended (16 USC 1531, et seq.), and 
implementing regulations at 50 CFR 402.  With respect to designated critical habitat, the 
following analysis relied only on the statutory provisions of the ESA, and not on the regulatory 
definition of “destruction or adverse modification” at 50 CFR 402.02.  The administrative record 
for this consultation is on file at the Oregon State Habitat Office in Portland, Oregon. 
 
Background and Consultation History 
 
On April 2, 2004, NMFS issued a “may affect, not likely to adversely affect” determination for 
the effects to marine mammals and sea turtles from the rehabilitation of the north and south jetty 
at the mouth of the Columbia River to the U.S. Army Corps of Engineers (Corps) (NMFS No.: 
2003/01570).   
 
On October 18, 2005, the Corps contacted NMFS to discuss new information they received 
regarding Steller sea lions hauling out on the south jetty closer to the work site than previously 
observed.  Steller sea lions were not only observed hauling out outside of the proposed 
rehabilitation area but also along 1,200 feet of the portion of the jetty to be repaired.  The Corps 
requested NMFS’ concurrence with a determination of may affect, not likely to adversely affect 
considering this new information.1  After conversations with NMFS concerning this 
determination, the Corps initiated formal consultation for the Steller sea lion (Eumetopias 
jubatus) on November 30, 2005, for carrying out the rehabilitation of the south jetty at the mouth 
of the Columbia River.  Rehabilitation of the north jetty occurred under the informal consultation 
issued by NMFS on April 2, 2004.  The Corps concluded that their action is likely to adversely 
affect the Eastern United States stock of Steller sea lions. 
 
Proposed Action 
 
For purposes of this consultation, the proposed action is the repair of an 8,000-foot long section 
of the south jetty at the mouth of the Columbia River with 300,000 to 500,000 tons of rock 
(Figure 1).  Construction will occur in two phases.  From the end of May through October 2006, 
construction of Reach A, station 225+00 to 245+00 and Reach C, station 228+00 to 235+00 will 
occur, including a total of approximately 2,000 feet of jetty.  Construction will occur again from 
May through October, 2007 from approximately station 245+00, the “knuckle” of the jetty, to 
station 300+00.  Construction will be occurring five to six days per week during daylight hours.   
 
The site will be accessed either from the water or the jetty.  For marine access to the jetty, a tow 
boat and barge will be secured to four to eight dolphin piles driven to a depth of 15 to 25 feet 
below grade.  The dolphin piles will be approximately 200 feet from the jetty and will be 
installed and removed using a vibratory hammer or similar equipment, and relocated along the 
jetty as the work progresses.  A maximum of 20 untreated wood, 16-inch diameter dolphin piles 

                                                 
 1  E-mail correspondence from Marci Cook, Corps, to Robert Anderson, NMFS (October 18, 2005).  
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will be in place at any one time.2  A temporary, 400-foot long, gravel access road and ramp will 
be installed above mean higher high water from the work area to the jetty crest.  Once the jetty is 
repaired, the road will be removed.  The south jetty is approximately 400 to 600 feet wide.   
 
Figure 1. Aerial photo of the south jetty at the mouth of the Columbia River.  Rehabilitation 

of the jetty will occur from station 220+00 to station 300+00.  
 

 
 
 
Conservation Measures3 
 
1. The Corps will ensure that during rock placement and haul road construction, 

construction material (e.g., rocks, tools) will not be dropped or placed on Steller sea 
lions. 

 
2. During work on the jetty, if Steller sea lions have not flushed from the action area and 

have the potential to be injured during the proposed activities, the Corps will intentionally 
haze the animals for their protection under the authority provided in the ESA (50 CFR 
223.202). 

 
3. To monitor the Steller sea lions’ activity and behavior during construction, the Corps will 

report the number of Steller sea lions present on the south jetty for one week before 
starting work.  During construction, the Corps will provide weekly reports to NMFS 
which include a summary of the previous week’s number of Steller sea lions that may 
have been disturbed as a result of the jetty rehabilitation construction activities.  These 
reports will provide dates, time, tidal height, maximum number of Steller sea lions on the 

                                                 
 2  E-mail from Marci Cook, Corps, to Bridgette Lohrman, NMFS (June 27, 2006). 
 3  The conservation measures are incorporated into the proposed action based on e-mail correspondence 
from Marci Cook, Corps, to Bridgette Lohrman, NMFS (September 19, 2006)  
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jetty and any observed disturbances.  The Corps also will provide a description of 
construction activities at the time of observation.  Post-construction monitoring shall 
occur, one count every four weeks, for eight weeks, to determine recolonization of the 
south jetty.  The Corps will submit a report to NMFS within 90 days of completion of the 
2006 and another report at the end of the 2007 phase of the project.   

 
The conservation measures described here and in the consultation initiation package as parts of 
the proposed action are intended to reduce or avoid adverse effects on listed species and their 
habitats.  The NMFS regards these conservation measures as integral components of the 
proposed action and expects that all proposed project activities will be completed consistent with 
those measures.  We have completed our effects analysis accordingly.  Any deviation from these 
conservation measures will be beyond the scope of this consultation and will not be exempted 
from the prohibition against take as described in the attached incidental take statement.  Further 
consultation will be required to determine what effect the modified action may have on listed 
species or designated critical habitats. 
 
Action Area 
 
‘Action area’ means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02).  For purposes of this 
consultation, the action area is the south jetty from its origination to 300 feet beyond station 
300+00 and a 300-foot band width around the jetty.  This action area is determined using 
estimated underwater sound levels from Popper and Hastings (2005) for a 12-inch timber pile 
driven with a drop hammer as variables in the practical spreading model dB = 15*log(R1/R2) 
and observations by the Corps of animals flushing from the jetty because of visual stimuli.4   
 
 

ENDANGERED SPECIES ACT 
 
The ESA establishes a national program to conserve threatened and endangered species of fish, 
wildlife, plants, and the habitat on which they depend.  Section 7(a) (2) of the ESA requires 
Federal agencies to consult with U.S. Fish and Wildlife Service, NMFS, or both, to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or threatened 
species or adversely modify or destroy their designated critical habitats.  Section 7(b) (4) 
requires the provision of an incidental take statement that specifies the impact of any incidental 
taking and includes reasonable and prudent measures to minimize such impacts. 
 
Biological Opinion 
 
This Opinion presents NMFS’ review of the status of the Steller sea lion, the condition of 
designated critical habitat, the environmental baseline for the action area, all the effects of the 
action as proposed, and cumulative effects (50 CFR 402.14(g)).  For the jeopardy analysis, 

                                                 
 4 Phone conversation between Marci Cook, Corps, and Bridgette Lohrman, NMFS, (June 22, 2006).  The 
Corps inspected the south jetty from a boat and observed Steller sea lions flushing from the area when the boat was 
within 100 to 300 feet of the jetty. 
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NMFS analyzes those combined factors to conclude whether the proposed action is likely to 
appreciably reduce the likelihood of both the survival and recovery of the affected listed species. 
 
 Status of the Species and Critical Habitat 
 
This section defines the biological requirements for Steller sea lions affected by the proposed 
action, and the status of designated critical habitat relative to those requirements.  Listed species 
facing a high risk of extinction and critical habitats with degraded conservation value are more 
vulnerable to the aggregation of effects considered under the environmental baseline, the effects 
of the proposed action, and cumulative effects. 
 
 Status of the Species.  On December 4, 1990, the Steller sea lion was designated as 
threatened throughout its range under the Federal ESA (55 FR 49204).  Primary threats to the 
Steller sea lion include disease, incidental take in fishing gear, shooting, and natural or 
anthropogenic changes in the abundance and species composition of its prey (58 FR 45269).  The 
Steller sea lion population was determined to have two genetically and reproductively isolated 
populations.  As a result, in 1997 NMFS reclassified the Steller sea lion as two distinct 
population segments (DPS) (62 FR 24345).  The western DPS, which consists of breeding 
colonies located west of 144° West Longitude (line near Cape Suckling, Alaska), is listed as 
endangered; the eastern DPS, which consists of breeding colonies located east of 144° West 
Longitude, is listed as threatened. 
 
The eastern DPS of the Steller sea lion ranges from southeast Alaska south through California 
with an abundance estimated between 45,000 and 51,000 animals, an increase of 3% per year for 
30 years.  The northern portion of the Steller sea lion’s range, Southeast Alaska and British 
Columbia account for 82% of total pup production while the southern and central California 
portion has experienced large declines (-90%).  In Oregon, the total number of non-pup sea lions 
at the two rookeries (Rogue Reef and Orford Reef) and eight haulout sites has increased from 
1,461 in 1977 to 4,169 in 2002, an annual rate of increase of 3.7%.  As of 2002, the Oregon 
Steller sea lion abundance is approximately 5,000 animals (NMFS 2006).  Because of the current 
abundance of Steller sea lions and population increase over the last 30 years, current threats to 
recovery have not been identified.  However, there are concerns regarding global climate change 
and the potential for the southern California range of sea lions to be adversely affected.  The May 
2006 draft of the Steller Sea Lion Recovery Plan suggests initiating a status review for the 
eastern DPS for consideration of removing it from the federal List of Endangered Wildlife and 
Plants (NMFS 2006). 
 
Steller sea lions spend most of their time at sea feeding on a variety of fish species.  The Steller 
sea lion is not known to migrate, but they disperse widely outside the breeding season (late May 
to early July) (Angliss & Outlaw 2005).  Primary terrestrial habitats include remote islands, 
rocks, reefs, and beaches, often in areas exposed to wind and waves, where access by terrestrial 
predators is limited (NMFS 1992).  Females appear to select birthing areas (known as rookeries) 
that are gently sloping and protected from waves; they will frequently return to the same pupping 
site in successive years.  Pups normally stay on land for about two weeks (NMFS 1992), then 
spend an increasing amount of time in waters adjacent to rookeries, as will post-parturient 



 - 5 - 

females whose foraging range (usually in shallow waters within 20 nautical miles of the rookery) 
is restricted by the need to return to the rookery to nurse pups (58 FR 45269).  
 
In addition to rookeries, haulouts are essential habitat for Steller sea lions.  In Oregon, Steller sea 
lions may be found hauled out at Astoria East Mooring Basin and at the end of the South Jetty of 
the Columbia River, and also at Tillamook Rock, Three Arch Rocks, Cascade Head, Seal Rock, 
Sea Lion Caves, Cape Arago, Rogue Reef, Blacklock Point, Blanco Reef, Orford Reef, and 
Mack Reef.  These haulouts can be used any time of the year.  In addition, Steller sea lions have 
been observed foraging up to 8 miles upriver on the Rogue River during the spring and fall 
Chinook salmon runs.  Small numbers of Steller sea lions may be found in the lower Rogue 
River at any time of the year since the largest rookery in the State is located just 2 miles 
northwest of the river mouth.  Steller sea lions have also been observed foraging in the Columbia 
River as far upriver as Bonneville Dam (RM 146), primarily during the fall and spring salmon 
migration periods and during the winter smelt run.  In Oregon, Steller sea lions may be found at 
any of the above-listed rookeries, haulout areas, or river mouths at any time of year; however, 
most occurrences in Oregon are during June and July, which corresponds with the Steller sea 
lion’s reproduction period. 
 
The Columbia River south jetty is used only as a haulout site with no known reproductive 
activity occurring there.  Use has been observed only at the far west end of the jetty.  Use can 
occur anytime of the year with the lowest abundance (approximately 200 to 300 individuals) 
from April through October.  In winter, Steller sea lion abundance on the south jetty may be as 
high as 1,500 animals.5 
 
 Status of Critical Habitat.  There is no critical habitat designated for Steller sea lions 
within the action area.  Critical habitat for the Steller sea lion was designated on September 27, 
1993 and includes (in Oregon) an air and aquatic zone that extends 3,000 feet from any 
historically occupied sea lion rookery (58 FR 45269).  In Oregon, the major rookeries designated 
as critical habitat are the Rogue Reef Pyramid Rock Site, the Orford Reef Long Brown Rock 
Site, and the Seal Rock Site (58 FR 45269).  Not all known Steller sea lion locations in Oregon 
have been designated as critical habitat.  The Three Arch National Wildlife Refuge in Tillamook 
County has a smaller, less successful rookery that is not designated, but is protected by a 500-
foot buffer enforced by the Oregon Marine Board.  Haulouts in Oregon are not included in 
critical habitat designation (58 FR 45269).  For regulatory purposes, rookeries and haulout 
boundaries are defined as the mean lower-water mark (58 FR 45269).   
 
 Environmental Baseline 
 
The ‘environmental baseline’ includes the past and present impacts of all Federal, state, or 
private actions and other human activities in the action area, the anticipated impacts of all 
proposed Federal projects in the action area that have already undergone formal or early section 
7 consultation, and the impact of state or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02).  An environmental baseline that does not meet the 
biological requirements of a listed species may increase the likelihood that adverse effects of the 

                                                 
 5  Personal communication between Bridgette Lohrman, NMFS, and Brent Norberg, NMFS. May 2, 2006. 



 - 6 - 

proposed action will result in jeopardy to a listed species or in destruction or adverse 
modification of a designated critical habitat.  
 
The NMFS describes the environmental baseline in terms of the biological requirements for 
habitat features and processes necessary to support all life stages of the listed species within the 
action area.  The Steller sea lion considered in this Opinion resides in and migrates through the 
action area.  Thus, for this action area, the biological requirements for Steller sea lions are the 
habitat characteristics that support successful growth from sub-adults to adults including water 
quality, habitat suitability, and food availability. 
 
The Columbia River plume is the dominant hydrographic feature at the mouth of the Columbia 
creating an offshore mixing zone of freshwater and saltwater.  Water quality issues in the action 
area are difficult to quantify as the area is out of the mainstem Columbia but relatively close to 
shore.  Habitat in the action area is the Columbia River south jetty and the water column 
surrounding the jetty.  The Steller sea lion’s haulout habitat has increased because of the 
construction and maintenance of the south jetty.  The north and south jetties at the mouth of the 
Columbia River were constructed to create hydraulic controls to maintain a fixed channel at the 
interface of the Columbia River and the Pacific Ocean to permit navigation of commercial 
traffic.  The north jetty is approximately 2.5 miles long and was constructed between 1915 and 
1917.  The south jetty is approximately 6.6 miles long.  The first 4.5 miles of the south jetty were 
constructed between 1885 and 1895, and the remaining 2.1 miles were constructed between 1913 
and 1914.  Several repairs to both jetties have taken place between 1934 and 1982.  The 
morphology of the mouth of the Columbia River has changed dramatically over the past century.  
Since the construction of the jetties, the inlet has deepened and stabilized, the outer ebb delta has 
migrated northward and offshore several miles, and the adjacent shorelines to the north and south 
have significantly eroded.  These changes in the environmental baseline have not been linked to 
any changes in the Steller sea lion abundance levels.  The diet of Steller sea lions in Oregon 
consist of rockfish, hake, flatfish, salmon, herring, skates, cusk eel, lamprey, squid, and octopus.  
Of these prey items in the action area, salmon are in decline as noted from the numerous runs of 
Chinook, coho, sockeye and chum which are ESA-listed.  However, due to the diversity of their 
diet and their wide swimming range, it is likely their diets are not severely impacted by the 
decline of the salmon. 
 
 Effects of the Action 
 
‘Effects of the action’ means the direct and indirect effects of an action on the listed species or 
critical habitat, together with the effects of other activities that are interrelated or interdependent 
with that action, that will be added to the environmental baseline (50 CFR 402.02).  Effects of 
the action that reduce the ability of a listed species to meet its biological requirements may 
increase the likelihood that the proposed action will result in jeopardy to that listed species or in 
destruction or adverse modification of a designated critical habitat. 
 
The direct and indirect effects of the proposed action include visual stimuli and noise traveling 
through air and water, from operation of construction equipment, placing rocks, and pile driving.   
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Noise will be generated above and below the water by operation of construction equipment and 
related activities.  The trucks and crane used to move the jetty rocks will generate a moderate 
degree of noise, and additional noise will be generated below and above water by pile driving.  A 
vibratory hammer will drive piles at various intervals along the jetty and 200 feet from the jetty.  
For marine mammals, sound pressure levels (SPLs) greater than 100 decibels (dB) in air 
re:20µPa when using an impact hammer to drive a pile have been shown to affect behavior.   
 
In addition to airborne sound, underwater sound produced by in-water pile driving can have 
detrimental effects on marine mammals, causing stress, changes in behavior, and interference 
with communication and detection of predators and prey.  The most significant detrimental effect 
that loud underwater noises can have on marine mammals is a temporary or permanent loss of 
hearing.  Based on studies, previous pile-driving projects, and consultation with experts, and 
review of the literature, marine mammals may exhibit behavioral changes when exposed to 
underwater impulse SPLs of 160 dB root mean square (RMS) re:1µPa (70 FR 333-338; 68 FR 
64595).  In addition, underwater SPLs at 190 dBRMS re:1µPa (impulse) and above can cause 
temporary or permanent hearing impairment in sea lions.  Using the practical spreading model 
for sound levels, dB = 15*log(R1/R2), with peak and RMS values of 177 and 165 dBRMS re: 
1µPa respectively (Popper and Hastings 2005), the distance within which Steller sea lions will 
likely show behavioral changes is 75 feet.  The sound level values used in the equation are for 
driving 12-inch timber piles with a drop hammer which is a close estimate to the 16-inch timber 
piles driven with a vibratory hammer in the proposed project.  
 
 Effects on Listed Species 
 
The response of Steller sea lions to disturbances can consist of head alerts, approaches to the 
water, and flushes into the water, but only the latter behavior is considered by NMFS to be Level 
B harassment6.  During the fifteen months of work (May 2006 through October 2007), the 
incidental harassment of Steller sea lions will occur intermittently throughout the proposed work 
windows.  The number of Steller sea lions disturbed daily will vary based on weather conditions, 
season, and daily fluctuations of abundance at the south jetty.  
 
Steller sea lions will likely be hauling out in the action area for the duration of the proposed 
project.  During the first construction season, end of May 2006 through October 2006, a small 
number of Steller sea lions are likely to be harassed for a short-period of time (daily for up to 
two weeks) during the notch repair work.  The notch is located approximately 300 feet from the 
nearest portion of the jetty where sea lions have been observed hauled out.  The remaining 
construction work will occur a significant distance from the nearest location where Steller sea 
lions have been observed hauling out.  Construction is planned to finish in October at station 
248+00, which is 4,000 feet from the nearest observed location of Steller sea lions, and no 
disturbance is likely at this distance. 
 

                                                 
 6 Under the Marine Mammal Protection Act subsection 101(a)(5)(D), Level B harassment is defined as 
“any act of pursuit, torment, or annoyance which has the potential to disturb a marine mammal or marine mammal 
stock in the wild by causing disruption of behavioral patterns, including, but not limited to, migration, breathing, 
nursing, breeding, feeding, or sheltering.  
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During the second construction season, construction work will occur in areas where Steller sea 
lions have been observed hauling out.  Thus, harassment is likely to occur from airborne and 
underwater construction noise and pile driving.  Behaviorally, Steller sea lions respond to 
anthropogenic disturbances by vacating the area.  Sea lions will likely redistribute themselves 
along portions of the jetty away from construction activities and to other haul out sites in the 
lower river and along the coast to the south and north.  With this expected response, a temporary, 
(approximately 6 months), reduction in the number of sea lions present on the jetty is likely, 
followed by a gradual re-population of the jetty as substrate for hauling out is left undisturbed 
after construction.  The proposed action likely will not cause a permanent reduction in the 
number of Steller sea lions that haulout on the south jetty.  The proposed action will not affect 
Steller sea lion breeding activity because breeding adults will not be present during the proposed 
construction periods and the nearest breeding in Oregon occurs farther to the south.  The project 
likely will cause short-term displacement of individuals but no mortality or injuries.  Disturbance 
from these activities is likely to have no more than a short-term, negligible adverse effect from 
impact on their behavioral patterns at the south jetty.  The proposed project does not include 
measures to intentionally deter the Steller sea lions from using the portion of the jetty where 
work will occur; however, such activities are authorized under MMPA section 109(h)(1)(a), and 
the Steller sea lion regulations at 50 CFR 223.202(b)(2) should deterrence become necessary to 
protect the animals from injury during construction.  Based on known behavior patterns, Steller 
sea lions likely will be easily disturbed incidental to the construction activity and will relocate as 
previously described.   
 
 Cumulative Effects 
 
‘Cumulative effects’ are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02).  Cumulative effects that reduce the ability of a listed species to 
meet its biological requirements may increase the likelihood that the proposed action will result 
in jeopardy to that listed species or in destruction or adverse modification of a designated critical 
habitat.  The NMFS is not aware of any specific future non-Federal activities within the action 
area that would cause greater effects to a listed species or a designated critical habitat than 
presently occurs. 
 
 Conclusion 
 
After reviewing the best available scientific information regarding the status and biological 
requirements of the Steller sea lion, the environmental baseline for the action area, the effects of 
the proposed action, and cumulative effects, NMFS concludes that the rehabilitation of the south 
jetty at the mouth of Columbia River, as proposed by the Corps, is not likely to jeopardize the 
continued existence of the Eastern U.S. stock of Steller sea lion.  These conclusions are based on 
the following considerations.   
 
The abundance of the Eastern U.S. stock of Steller sea lions from the latest counts in 2002 is 
44,996 animals.  The status of this stock is increasing within most of its range (Angliss & Outlaw 
2005) including Oregon.  In 1976, state-wide counts for Steller sea lions were 1,486 animals 
compared to a relatively stable population of 5,000 animals in Oregon over the past five to six 
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years.  The initial phase of the proposed activity will cause minimal harassment of Steller sea 
lions because most of the work will be occurring at least 4,000 feet from where individuals have 
been observed hauling out.  The second phase of the work will occur closer to and within 
observed haulout locations but Steller sea lions probably will leave the area and haulout at 
additional substrate within the Lower Columbia River or along the coast to the south or north.  
Feeding is not likely to be disrupted and once construction is finished, Steller sea lions are likely 
to return to the jetty.  The behavior of Steller sea lions likely will cause them to flush from the 
area of construction and potentially move to other structures temporarily.  With the completion 
of jetty rehabilitation work, more haulout substrate will likely be available for Steller sea lions.  
Overall, the proposed project is not likely to jeopardize the continued existence of this species.  
 
 Conservation Recommendations 
 
Section 7(a) (1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species.  The following recommendations are discretionary measures that NMFS 
believes are consistent with this obligation and therefore should be carried out by the Corps: 
 
To minimize potential disturbance by non-construction related activities, the Corps and its 
contractors should follow marine mammal approach guidelines7 and avoiding non-construction 
activities (recreational fishing, wildlife viewing and photography) closer than 100 yards from the 
nearest hauled-out sea lion.   
 
Please notify NMFS if the Corps carries out any of this recommendation so that we will be kept 
informed of actions that minimize or avoid adverse effects and those that benefit listed species or 
their designated critical habitats. 
 
 Reinitiation of Consultation 
 
Reinitiation of formal consultation is required and shall be requested by the Federal agency or by 
NMFS where discretionary Federal involvement or control over the action has been retained or is 
authorized by law and:  (a) If the amount or extent of taking specified in the incidental take 
statement is exceeded; (b) if new information reveals effects of the action that may affect listed 
species or designated critical habitat in a manner or to an extent not previously considered; (c) if 
the identified action is subsequently modified in a manner that has an effect to the listed species 
or designated critical habitat that was not considered in the biological opinion; or (d) if a new 
species is listed or critical habitat is designated that may be affected by the identified action (50 
CFR 402.16). 
 
To reinitiate consultation, contact the Oregon State Habitat Office of NMFS and refer to the 
NMFS Number assigned to this consultation. 
 

                                                 
 7 http://www.nmfs.noaa.gov/pr/pdfs/education/viewing_northwest.pdf 
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Incidental Take Statement 
 
Section 9(a) (1) of the ESA prohibits the taking of endangered species without a specific permit 
or exemption.  Protective regulations adopted pursuant to section 4(d) extend the prohibition to 
threatened species.  Among other things, an action that harasses, wounds, or kills an individual 
of a listed species or harms a species by altering habitat in a way that significantly impairs its 
essential behavioral patterns is a taking (50 CFR 222.102).  Incidental take refers to takings that 
result from, but are not the purpose of, carrying out an otherwise lawful activity conducted by the 
Federal agency or applicant (50 CFR 402.02).  Section 7(o) (2) exempts any taking that meets 
the terms and conditions of a written incidental take statement from the taking prohibition.   
 
The NMFS is not including an incidental take authorization for marine mammals at this time 
because the incidental take of marine mammals has not been authorized under section 101(a)(5) 
of the Marine Mammal Protection Act and/or its 1994 Amendments.  Following issuance of such 
regulations or authorizations, NMFS may amend this biological opinion to include an incidental 
take statement for marine mammals, as appropriate. 
 
 

DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 
 
Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public Law 
106-554) (Data Quality Act) specifies three components contributing to the quality of a 
document.  They are utility, integrity, and objectivity.  This section of the Opinion addresses 
these Data Quality Act (DQA) components, documents compliance with the DQA, and certifies 
that this Opinion has undergone pre-dissemination review. 
 
Utility:  Utility principally refers to ensuring that the information contained in this consultation 
is helpful, serviceable, and beneficial to the intended users. 
 
This ESA consultation concludes that the proposed rehabilitation of the south jetty at the mouth 
of the Columbia River will not jeopardize the affected listed species.  Therefore, the Corps can 
carry out this action in accordance with its Congressional authority.  The intended user is the 
Corps.  
 
Individual copies were provided to the above-listed entities.  This consultation will be posted on 
the NMFS Northwest Region website (http://www.nwr.noaa.gov).  The format and naming 
adheres to conventional standards for style. 
 
Integrity:  This consultation was completed on a computer system managed by NMFS in 
accordance with relevant information technology security policies and standards set out in 
Appendix III, ‘Security of Automated Information Resources,’ Office of Management and 
Budget Circular A-130; the Computer Security Act; and the Government Information Security 
Reform Act. 
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Objectivity: 
 
 Information Product Category:  Natural Resource Plan. 
 
 Standards:  This consultation and supporting documents are clear, concise, complete, and 
unbiased; and were developed using commonly accepted scientific research methods.  They 
adhere to published standards including the NMFS ESA Consultation Handbook, ESA 
Regulations, 50 CFR 402.01, et seq.. 
 
 Best Available Information:  This consultation and supporting documents use the best 
available information, as referenced in the Literature Cited section.  The analyses in this Opinion 
contain more background on information sources and quality.  
 
 Referencing:  All supporting materials, information, data and analyses are properly 
referenced, consistent with standard scientific referencing style.   
 
 Review Process:  This consultation was drafted by NMFS staff with training in ESA 
implementation, and reviewed in accordance with Northwest Region ESA quality control and 
assurance processes. 
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Northwest Region 
7600 Sand Point Way N.E., Bldg. 1 
Seattle, WA 98115 

Refer to NMFS No.: 

2007/00157 June 12, 2007 
 
Mr. Robert Willis 
Chief, Environmental Resources Branch 
Planning, Programs and Project Management Division 
U.S. Army Corps of Engineers 
P.O. Box 2946 
Portland, Oregon   97208-2946 
 
 
Re: Endangered Species Act Section 7 Formal Consultation and Magnuson-Stevens Fishery 

Conservation and Management Act Essential Fish Habitat Consultation for the Removal 
of Contaminated Sediments at Bradford Island on the Columbia River (HUC 
1708000107), City of Cascade Locks, Hood River County, Oregon 

 
Dear Mr. Willis: 
 
The enclosed document contains a biological opinion (Opinion) prepared by the National Marine 
Fisheries Service (NMFS) pursuant to section 7(a)(2) of the Endangered Species Act (ESA) on 
the proposed removal of contaminated sediments at Bradford Island on the Columbia River near 
the City of Cascade Locks, in Hood River County, Oregon by the U.S. Army Corps of Engineers 
(Corps).  In this Opinion, NMFS concludes that the proposed action is not likely to jeopardize 
the continued existence of the following species of ESA-listed fishes:  Lower Columbia River 
(LCR) Chinook salmon (Oncorhynchus tschawtscha), LCR coho salmon (O. kisutch), LCR 
steelhead (O. mykiss), Upper Columbia River (UCR) spring-run Chinook salmon, UCR 
steelhead, Snake River (SR) spring/summer run Chinook salmon, SR fall-run Chinook salmon, 
SR sockeye salmon (Oncorhynchus nerka), Snake River Basin (SRB) steelhead, Columbia River 
chum salmon (O. keta), and Middle Columbia River (MCR) steelhead.  Further, NMFS 
concludes that the proposed action will not result in the destruction or adverse modification of 
designated critical habitats for all of the above-listed species except LCR coho salmon (for which 
critical habitat has not been designated).  Critical habitat has not been proposed or designated for 
LCR coho salmon. 
 
As required by section 7 of the ESA, an incidental take statement prepared by NMFS is provided 
with the Opinion.  The incidental take statement describes reasonable and prudent measures 
NMFS considers necessary or appropriate to minimize incidental take associated with the 
proposed action.  It also sets forth nondiscretionary terms and conditions, including reporting 
requirements, with which the Corps must comply to carry out the reasonable and prudent 
measures.  Incidental takings of listed species from actions by the Corps that meet these terms 
and conditions will be exempt from the ESA’s prohibition against such takings. 
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This document also includes the results of our analysis of the action’s likely effects on essential 
fish habitat (EFH) pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA), and includes two conservation recommendations to avoid, minimize, 
or otherwise offset potential adverse effects on EFH.  These conservation recommendations are 
an identical subset of the ESA terms and conditions.  Section 305(b) (4) (B) of the MSA requires 
Federal agencies to provide a detailed written response to NMFS within 30 days after receiving 
these recommendations.   
 
If the response is inconsistent with the EFH conservation recommendations, the Corps must 
explain why the recommendations will not be followed, including the scientific justification for 
any disagreements over the effects of the action and the recommendations.  In response to 
increased oversight of overall EFH program effectiveness by the Office of Management and 
Budget, NMFS established a quarterly reporting requirement to determine how many 
conservation recommendations are provided as part of each EFH consultation and how many are 
adopted by the action agency.  Therefore, in your statutory reply to the EFH portion of this 
consultation, we ask that you clearly identify the number of conservation recommendations 
accepted.  
 
If you have questions regarding this consultation, please contact Jeff Lockwood, fisheries 
biologist in the Oregon Coast/Lower Columbia Habitat Branch of the Oregon State Habitat 
Office, at 503-231-2249. 
 
 Sincerely, 
 
 
 
 D. Robert Lohn 
 Regional Administrator 
cc: Greg Smith, USFWS 
 Carolyn Schneider, Corps of Engineers 
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INTRODUCTION 
 
The biological opinion (Opinion) and incidental take statement portions of this consultation were 
prepared by the National Marine Fisheries Service in accordance with Section 7(b) of the 
Endangered Species Act (ESA) of 1973, as amended (16 USC 1531, et seq.), and implementing 
regulations at 50 CFR 402.  With respect to critical habitat, the following analysis relied only on 
the statutory provisions of the ESA, and not on the regulatory definition of “destruction or 
adverse modification” at 50 CFR 402.02. 
 
The essential fish habitat (EFH) consultation was prepared in accordance with Section 305(b)(2) 
of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) (16 USC 1801, et 
seq.) and implementing regulations at 50 CFR 600.  The docket for this consultation is on file at 
the Oregon State Habitat Office in Portland, Oregon. 
 
Background and Consultation History 
 
The National Marine Fisheries Service (NMFS) began meeting with the U.S. Army Corps of 
Engineers (Corps) in an interagency Technical Advisory Group beginning on February, 22, 
2006, and continuing through February 14, 2007, concerning the proposed removal of sediments 
contaminated with polychlorinated biphenyls (PCBs) from a total of approximately 0.95 acres in 
the forebay of Bonneville Dam near the historical landfill on Bradford Island on the Columbia 
River at Cascade Locks, Oregon.  The landfill is east (upstream) of the dam’s spillway on the 
eastern tip of Bradford Island, at river mile 146 (Figure 1).  The authority for this action is the 
Comprehensive Environmental Restoration, Compensation, and Liabilities Act (CERCLA), as 
amended, and Executive Order 12580, which confers response under CERCLA to the Secretary 
of Defense and his designates “for remedial actions for releases or threatened releases which are 
not on the National Priorities List (‘the NPL’) and removal actions other than emergencies, 
where either the release is on or the sole source of the release is from any facility…” 
 
After discovery of light ballasts on the north shore of the island, adjacent to the landfill, the 
Corps conducted hydrographic and underwater dive surveys in October and November of 2000.    
The surveys identified electrical equipment and debris submerged in three general areas of the 
Columbia River just offshore of the landfill.  The bulk of the equipment appeared to come from a 
dam equipment failure in December 1969.  Additional in-water investigations were conducted in 
May 2001.  
 
The Corps consulted with NMFS on the proposed removal of the submerged equipment and 
debris, and NMFS issued a biological opinion on February 11, 2002 (OSB2002-0001-FEC), that 
concluded the proposed action was not likely to jeopardize listed salmon and steelhead or result 
in the destruction or adverse modification of their designated critical habitat.  Electrical and other 
solid waste was removed from the river and shoreline of Bradford Island from February 14 to 
March 4, 2002. 
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Figure 1. Bradford Island site map.   
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Following removal of the electrical equipment and debris, an additional sediment investigation 
was conducted in 2003 to assess the extent of possible releases from the former debris piles.  
Contaminated sediments were found in various areas offshore of Bradford Island.  The PCB 
Aroclor 1254 was detected more often and at more elevated concentrations than any other 
chemicals of concern [including PCBs as Aroclors, metals, and polycyclic aromatic 
hydrocarbons (PAHs)].   
 
The NMFS received a letter and a biological assessment (BA) on January 10, 2007, from the 
Corps that requested a consultation under the ESA on the potential effects of the proposed action.  
The BA included a section including an analysis of potential effects of the proposed action on 
essential fish habitat under the MSA, but did not request consultation on effects to EFH.  The 
Corps determined that the proposed action “may affect but is not likely to adversely affect” 
Lower Columbia River (LCR) Chinook salmon (Oncorhynchus tschawtscha), LCR coho salmon 
(O. kisutch), LCR steelhead (O. mykiss), Upper Columbia River (UCR) spring-run Chinook 
salmon, UCR steelhead, Snake River (SR) Chinook salmon (the Corps did not distinguish 
between SR spring/summer Chinook and SR fall-run Chinook), SR sockeye salmon, Snake River 
Basin (SRB) steelhead, Columbia River chum salmon (O. keta), or Middle Columbia River 
(MCR) steelhead.  The Corps also determined that the proposed action is “not likely to adversely 
affect” Upper Willamette River (UWR) Chinook salmon, UWR steelhead, or Stellar sea lions. 
 
The Corps subsequently clarified that it had intended to make the determination that the 
proposed action would have “no effect” on UWR Chinook, UWR steelhead, or Stellar sea lions 
(April 3, 2007 email from Carolyn Schneider, Corps, to Jeff Lockwood, NMFS).  The NMFS 
received additional information from the Corps in emails dated February 14, March 9, March 21, 
and March 22 (two messages), April 2, and April 3, 2007 (emails from Carolyn Schneider, 
Corps, to Jeff Lockwood, NMFS).  On March 23, 2007, NMFS wrote to the Corps, 
acknowledging receipt of the BA and stating that it did not concur with the Corps’ determination 
that the proposed action is not likely to adversely affect LCR Chinook salmon, LCR coho 
salmon, LCR steelhead, UCR spring-run Chinook salmon, UCR steelhead, SR spring/summer 
run Chinook salmon, SR sockeye salmon, SRB steelhead, Columbia River chum salmon, or 
MCR steelhead.1 
 
References for listing status and dates, ESA section 4(d) take prohibitions, and critical habitat 
designations are provided in Table 1.  
 

                                                 
1
  March 23, 2007, letter from Michael P. Tehan, NMFS, to Robert Willis, Corps. 
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Table 1. Federal Register notices for final rules that list threatened and endangered species, 
designate critical habitats, or apply protective regulations to listed species 
considered in this consultation.  Under ‘Listing Status’, ‘T’ means listed as 
threatened under the ESA, and ‘E’ means listed as endangered.   

 
Species Listing Status Critical Habitat Protective Regulations 
Chinook salmon (Oncorhynchus tshawytscha) 
 Lower Columbia River  T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Columbia River spring-run E 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 ESA Section 9 applies 
 Snake River spring/summer run T 6/28/05; 70 FR 37160 10/25/99; 64 FR 57399 6/28/05; 70 FR 37160 
 Snake River fall-run T 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 6/28/05; 70 FR 37160 
Chum salmon (O. keta)    
 Columbia River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Coho salmon (O. kisutch)     
 Lower Columbia River T 6/28/05; 70 FR 37160 Not applicable 6/28/05; 70 FR 37160 
Sockeye salmon (O. nerka)    
 Snake River E 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 ESA Section 9 applies 
Steelhead (O.  mykiss)    
 Lower Columbia River  T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Middle Columbia River T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Columbia River  T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Snake River Basin T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

 
 
Proposed Action 
 
Information in this section is from the BA unless otherwise referenced.  The sediment removal 
action is designed to remove sediments with concentrations of PCB Aroclor 1254 at or above 
500 μg·kg-1, and includes of the following elements: 
 

Construction Access and Timing.  The Corps proposes to dredge from October 1 to 
November 15, 2007, and may take up to 6 weeks at up to 10 hours per day (daylight hours only), 
6 days per week to complete the action.  The subject work window begins earlier in the fall than 
the default work window of the Oregon Department of Fish and Wildlife (November 15 to 
March 15), and is a result of negotiations between NMFS, the Corps, and the Oregon Department 
of Fish and Wildlife.  In October to early November, the removal areas will be as much as 7 feet 
shallower, the water temperature will be 10 to 15 degrees warmer, and visibility will be better 
than during the established in-water work window.  Figure 2 demonstrates that mean monthly 
flows at Bonneville Dam increase from October to January.  Dredging at the selected time also is 
intended to reduce the risk of widely dispersing re-suspended sediment and the danger to divers, 
helping to ensure successful removal of contaminating sediments, while still minimizing 
potential exposure of juvenile and adult salmon and steelhead to effects of the action (see details 
of fish migration timing under Effects to Listed Species below).  A detailed construction 
schedule will be negotiated between the Corps and the selected general contractor.  The actual 
schedule may vary to a minor extent, depending on construction methods selected by the 
contractor.   
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Figure 2. Mean monthly Columbia River discharge (ft3·sec-1) at Bonneville Dam under pre-
development natural flows and under the reference (current) operation of the 
Federal Columbia River Power System (NMFS 2004).  

 

 
 
 
Designated contractor staging areas on the upland portion of the island will be needed for 
equipment and material stockpiling.  Roadway access and staging areas have been identified by 
the Corps and are already developed or cleared, so their use for this project will not require the 
removal of trees or vegetation.  
 
 Dredging Methods and Quantities.  Based on sediment probe data, all of the 0 to 4 
inches of sediment present at each of the three removal areas will be removed, resulting in a total 
of approximately 200 to 500 cubic yards (cy) of dredged material.  In each removal area, the 
material is present on steep slopes and is interspersed between cobbles and boulders on the 
riverbed.  The use of diver-assisted hydraulic dredging equipment was selected because it would 
not be possible to effectively use a mechanical or a hydraulic dredge given the steep slope, some 
areas of shallow depth, and the presence of large boulders and cobbles.  This method also was 
selected because it typically outperforms other technologies in limiting sediment re-suspension, 
minimizing residual sediment, and controlling contaminant release (U.S. Environmental 
Protection Agency 2005).  
 
An important aspect of this project is to establish and maintain good horizontal control of 
dredging.  The contractor will use a global positioning system to locate the exact sediment 
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removal boundaries.  The divers will then set up an underwater grid system in order to verify 
their position as they work and to make sure that all targeted areas are dredged.  The exact 
method for laying the grid will be determined by the contractor.2  The diver should only be 
stirring the sediment upon his initial contact with the substrate at each of the 3 removal areas.  As 
the sediment removal progresses in each area, the diver will work (while standing on the bottom 
in a vertical position) from an area already cleared of sediment in order to minimize re-
suspension of sediment.3 
 
There will be at least two Corps employees on site during the diving activity, the dive safety 
officer and a contract quality assurance person.  Together they will ensure that all contract 
specifications are met, equipment functions as designed, monitoring is done properly, and 
procedures are followed as outlined in the contract. 
 
Within the removal areas, Aroclor 1254 values (based on 43 samples) ranged from 2.2 to 
690,000 μg·kg-1, with an average value of 19,856 μg·kg-1 and a median value of 510 μg·kg-1.  
Sediment in the removal areas generally consists of gravel and coarse sand, with a small quantity 
of fine sand, silt, and fine silt.  The results of chemical analysis of sediments suggest that the 
sediment will not be designated as a hazardous waste or a waste regulated by the Toxic 
Substances Control Act, and thus can be disposed of in a landfill accepting materials under 
subtitle D of the Resource Conservation and Recovery Act. 
 

Sediment Dewatering.  The purpose of the dewatering process is to separate PCB-
contaminated solids for upland disposal and to treat decant water to minimize PCB discharge 
back into the river.  The design of the on-barge dewatering of the sediments and the treatment of 
elutriate or decant water is based in large part on results from column settling tests (CSTs) and 
modified elutriate tests (METs).  Both of these tests were conducted to provide information to 
inform the design of the sediment removal action, and were collected in conjunction with the 
surface water and sediment sampling performed in the project’s vicinity in April, 2006.   
 
In the CSTs, the sediments from both former debris piles settled rapidly.  The TSS samples 
collected were at 3 to 4% of initial TSS concentrations after 12 hours of settling, and at 1.8% to 
2.2% of initial concentrations after 24 hours. 
 
The METs were performed to assess the distribution of contaminants in the dissolved phase 
versus the particulate phase (suspended solids) likely to be present in the decant water from the 
settling process.  The tests consisted of combining the sediment and water and mixing with a 
mechanical mixer, aerating the mixture, and then allowing it to settle for 24 hours.  The “clear” 
water above the settled solids was sampled and analyzed for both dissolved (passing a 0.45 µm 
filter) and total concentrations of contaminants. 
 

                                                 
2  March 21, 2007 email from Carolyn from Carolyn Schneider, Corps, to Jeff Lockwood, NMFS. 
 

3 Attachment to March 8, 2007 email from Carolyn Schneider, Corps, to Jeff Lockwood, NMFS. 
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The sediment for pile #1 had 440 μg·kg-1 of Aroclor PCB, and sediment for pile #2 had 
concentrations of 160 μg·kg-1 and 2,100 μg·kg-1 of Aroclor PCB in two subsamples from a 
combined sample at that pile.  After the 24-hour MET tests, total PCB Aroclor concentrations in 
elutriates were 0.024 μg·kg-1 and 0.063 μg·kg-1 for pile #1 and #2 (using combined sample), 
respectively.  Dissolved Aroclor concentrations in filtered elutriates were below detection limits 
for both piles.  The PAH compounds also were below detection limits for both samples after the 
MET analyses.  This indicates a high amount of contaminant settling after 24 hours and 
extremely low concentrations of dissolved-phase Aroclor, and suggests that any PCBs in the 
container decant water on the barge would be in the particulate form only.  Other contaminants 
were below the relevant water quality criteria of the state of Oregon (these criteria have not been 
subject to consultation under section 7 of the ESA).  Based on these and several other factors 
(e.g., minimizing barge requirements, limited MET data, some of the uncertainties with the 
METs), the Corps selected a design concept that included only sand filtration to remove residual, 
particulate PCBs.  Treatment with granulated activated carbon (GAC) was added as a 
conservative measure after negotiation with NMFS and other agencies to ensure that if any 
dissolved PCBs were present in effluent from the sand filtration, they would be removed. 
 
The Corps configured and ran the Settle model (Corps 1992) using the CST results.  The 
modeling predicted that total suspended sediment (TSS) in decant water from the sedimentation 
settling process would average about 360 mg·L-1.  The settling process will be followed by on-
barge sand filtration of the effluent, which the Corps predicts will result in approximately 10 
mg·L-1 of TSS.  
 
The following process will be used for dewatering the contaminated sediments: 
 
1. The sediment will be conveyed from the diver-assisted dredge to the first in a series of 

25-cy dewatering boxes on the dewatering barge.  As this first dewatering box fills, the 
material will flow from the top of the first box to the second box, and then the third box, 
etc.  The total number of dewatering boxes placed on the barge will depend on several 
factors including, but not limited to, availability of boxes, physical space on the barge, 
volume of material, and rental cost of boxes.  The availability of boxes will affect the 
duration of dredging, within a range of 4 to 6 weeks.  If fewer boxes are available, 
additional time is need for transport, dumping, and return of boxes to be reused. When 
the last of the dewatering boxes in the series fills with sediment and water, the effluent 
will be pumped to a bulk settling area which will comprise the remainder of the barge.  
The dewatering barge will be specially outfitted to be water tight (e.g., lined with a 
flexible membrane liner or welded water tight). 

 
The boxes are water tight and will not leak during transportation.  No specific number of 
boxes is required to achieve water quality discharge goals provided the required settling 
time is achieved.  Using dewatering boxes for the majority of settling is preferred over 
using the entire barge as a settling basin since dewatering boxes:  (a) Enable cleaner, 
easier sediment loading and offloading; (b) are safer; (c) reduce liability associated with 
offloading; (d) simplify barge decontamination; (e) allow increased flexibility of 
offloading the material in stages by replacing full boxes with empty ones throughout the 
construction period; and (f) minimize the potential for leakage during transportation. 
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2. The dredged sediment will undergo a settling process within the series of dewatering 
boxes and an on-barge bulk settling area.  The gravel and coarse sand will almost 
immediately settle out in the dewatering boxes, such that the majority of sediment will be 
contained within the boxes.  The water with a small amount of suspended fine sediment 
will flow from the series of dewatering boxes to the bulk settling area.  The total retention 
time (approximately 8.5 hours based on the Settle model) will be such that a majority of 
the fine sediment will settle out. 

 
3. The decant water from the bulk settling area will then flow through a floating “curtain” of 

geotextile fabric securely attached to the barge.  The geotextile fabric will provide an 
initial screening of the decant water. 

 
4. On the other side of the geotextile curtain, a pump will withdraw the decant water and 

send it through an array of prefabricated pressure sand filters at the end of the barge.   
 
5. The decant water from sand filtration will then be passed through a single canister 

containing 6,600 pounds of GAC.  The Corps predicts that influent quality will be such 
that no back flushing or regeneration of carbon will be necessary during the duration of 
the action.  The treated effluent water from the sand filtration and GAC treatment will be 
discharged back into the Columbia River.  Grab sampling will be performed to monitor 
for PCBs and the efficiency of the sand filtration and GAC treatments. 

 
6. When one of the sand filters unit requires backwashing (based on high effluent turbidity, 

pressure differential, time interval, or manual input, as recommended by the 
manufacturer), the unit will automatically go into backwash mode.  The backwash water 
will be conveyed to the beginning of the series of dewatering boxes, requiring the 
backwash water to be recycled through the settling process.  After backwashing, the sand 
filter will return to its normal operational status by automatically returning the backwash 
valves to their normal positions.  The sand filtration system can be in operation (either 
normal operation or backwash operation) for 24 hours per day.  Actual operation will be 
dictated by production rates of the dredging operation and the designed 8.5-hour on-barge 
retention time. 

 
7. After the sediment removal is complete, the remaining free water will be pumped from 

each of the dewatering boxes into the bulk settling area, through the sand filtration and 
GAC treatment system, and then discharged into the Columbia River in the same manner 
as the previous decant water.  This will leave moist sediment in each of the dewatered 
boxes.  After this final draining operation is complete, the sand and gravel media 
contained in the sand filters and the geotextile fabric used for initial screening will be 
placed into a dewatering box and disposed of in the same manner as the remainder of the 
dewatered sediment.  The carbon in the GAC canister will be returned to the vendor for 
reactivation. 

 
Waste Handling, Transportation, and Disposal.  Dewatering boxes containing 

sediment will be removed from the barge using a land-side crane, which will be used to place the 
boxes onto trucks for transportation to the Columbia Ridge Landfill in Arlington, Oregon, or 
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another properly licensed landfill.  If electrical equipment or debris is encountered during the 
remediation, it will be handled separately, following the procedures used successfully during the 
2002 removal action.  It will be managed in accordance with the substantive provisions of state 
regulations (ORS 459.005, 459.418; OAR 340-95) and will be sent to a disposal facility that is 
permitted accordingly.  If the Corps needs to remove any equipment, it intends to do so under 
NMFS’s 2002 BO on equipment removal.  Also, all off-site treatment, storage, and disposal of 
CERCLA waste will occur at facilities that are acceptable under the U.S. Environmental 
Protection Agency’s off-site rule. 
 

Water Quality Monitoring. 
 
 Determination of Benchmark for PCBs.  A tissue concentration for salmonid fishes that 
represents a threshold for sublethal adverse effects from PCBs was determined by Meador 
(2002) to be 2.4 μg PCB·g-1 of fish lipid tissue.  Based on this, Dr. Meador used a gill ventilation 
model to calculate that exposure to a freely-dissolved water concentration of PCB Aroclor 1254 
that is slightly less than 400 ng·L-1 for 24 hours would create a body burden just equal to the 
threshold value of for listed fish species of 2.4 μg PCB ·g-1 of lipid.4  The BA incorrectly 
calculated the exact value as 3,693 ng·L-1 for a 24-hour exposure but the correct exact value is 
369 ng·L-1.5  
 
Dredging will be done during daylight hours only.  The dredging period may be as long as 6 
weeks at 10 hours per day, 6 days per week.  Therefore, 6 x 6 x 10, or 360 hours, would be the 
maximum duration of dredging.  At non-dredging times, releases should be zero.  To be 
protective of a fish that is constantly present for the 6 week dredging period, the benchmark 
value adjusted for dredging time would be 24.6 ng·L-1 (0.0246 μg·L-1). 
 

Turbidity.  In-situ turbidity measurements will be taken every 4 hours during daylight at 
a compliance point 200 to 300 feet downstream from the point of dredging and the decant water 
discharge point to assess effects of sediment resuspension and TSS in the discharge water on 
water quality in the water column.  Background turbidity will be measured in an undisturbed area 
up-current of the work zone.   
 

Water-Column PCBs.  Semi-permeable membrane devices (SPMDs) act as infinite sinks 
for organic compounds; that is, no significant losses of sequestered compounds occur even when 
water column concentrations decrease during deployment.  Also, SPMDs only sample dissolved 
compounds and exclude compounds that may be associated with particulates or organic carbon.  
Furthermore, SPMDs imitate the bioconcentration of PCBs in tissues.  Results are time-
integrated values that can provide a comparison to actual exposures during the deployment. 
 
The SPMDs will be installed in three locations and would remain in place for the duration of 
dredging.  The background sample location will be above Goose Island.  The second location 
                                                 

4  November 21, 2006 email from Jeff Lockwood, NMFS, forwarding modeling exercise document from 
James Meador, Ph.D., NMFS’ Northwest Fisheries Science Center, concerning tissue concentration in juvenile 
salmonid fishes exposed to PCBs in water. 

5  April 3, 2007 email from James Meador, Ph.D., NMFS’ Northwest Fisheries Science Center, to Jeff 
Lockwood, NMFS, concerning feedback on BA for Bradford Island PCB cleanup. 
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will be within the sediment removal areas (probably between removal areas 1 and 2 depending 
on the location of contractor equipment and access requirements), and the third location will be 
down-current of the action to measure potential contaminants from both sediment removal and 
discharge of return water from the barge.  The Corps will compare the up-current to the down-
current SPMDs to estimate the incremental contribution of additional PCBs, if any, to the water 
column during sediment removal.  The Corps will provide additional details of the SPMD 
monitoring in a plan to NMFS and other agencies for review and comment prior to beginning the 
dredging.  Results from the SPMD monitoring will not be available until after the action is 
completed.  Should any of the samples exceed NMFS’ benchmark value for water column PCBs 
(24.6 ng·L-1), the Corps will reinitiate consultation with NMFS to discuss possible remedial 
actions.6 
 

Discharge Pipe Sampling.  Grab sampling of the effluent from the settling/treatment 
barge’s discharge pipe (post settling, filtration and GAC treatment, and prior to in-stream 
dilution) will be performed once per week to monitor for the presence of PCBs and the efficiency 
of the sand filtration and GAC treatment.  Grab sampling and analysis using Method 8082 is 
adequate to detect 10-20 ng/L PCB as Aroclor 1254 and should detect any exceedances of the 
24.6 ng·L-1 NMFS Science Center Benchmark value considered protective of fish.  The 
monitoring plan for PCBs is shown in Table 2.  The goal of the Corps is to have analytical results 
from some early grab samples by the mid-point of the project (2 to 3 weeks).7  For sample such 
as this a 21-day turn around is typical.  Should the analysis of grab samples of effluent 
discharged from the barge indicate that NMFS’ benchmark for concentrations of water-column 
PCB (24.6 ng·L-1) has been exceeded, the Corps will stop work, contact NMFS and reinitiate 
consultation under the ESA.7 

 
Effects Minimization Measures.  Below is a summary of effects minimization measures 

for fish in the proposed action: 
 
1. Sediment removal will be accomplished using a diver-assisted hydraulic dredge to reduce 

turbidity in the water column and entrain the pore water associated with the contaminated 
sediment into the dredged material. 

2. The sediment removal will occur from October 1 to November 15 to minimize effects on 
listed fish species. 

3. Material removed will be dewatered on barges in water-tight boxes to eliminate leakage 
of free-draining liquids from the barge. 

4. Decant water will be filtered using sand filtration and GAC treatment to minimize 
concentrations of contaminants in the water returned to the river. 

5. Dewatered sediment will be offloaded at the dredging site. 
6. Water-tight containers will be used to transport dewatered sediment to an approved, 

upland disposal facility. 
 

                                                 
6  April 10, 2007 email from Carolyn Schneider, Corps, to Jeff Lockwood, NMFS, regarding PCB 

benchmark calculation. 
7  April 8, 2007 email from Carolyn Schneider, Corps, to Jeff Lockwood, NMFS. 
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The NMFS relied on the foregoing description of the proposed action, including all stated 
minimization measures, in conducting this consultation.  The realities of completing actions 
proposed, funded or authorized by action agencies often require changes in design, practices, or 
methods during implementation.  Such changes can bear on the environmental effects of an 
action, and thus could affect the validity of the conclusion made during consultation.  Therefore, 
the Corps should keep NMFS informed of any such changes, to ensure that the conclusions 
drawn during this consultation remain valid. 
 
Action Area 
 
‘Action area’ means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02).  For this consultation, the 
action area is the Columbia River from the Bonneville Dam and Spillway and from Powerhouse 
1, upstream to the eastern tip of Goose Island.  This is the area that could receive resuspended 
sediments from dredging under a worst-case scenario, based on detections of PCBs in sediment 
sampling and on the results of hydraulic modeling of currents in the area. 
 
The ESA-listed salmon and steelhead listed in Table 1 use the action area for adult migration, 
and juvenile rearing and migration.  The action area is designated EFH for Chinook salmon and 
coho salmon (PFMC 1999), and is in area where environmental effects of the proposed project 
may adversely affect EFH for those species. 
 
 

ENDANGERED SPECIES ACT 
 
The ESA establishes a national program to conserve threatened and endangered species of fish, 
wildlife, plants, and the habitat on which they depend.  Section 7(a) (2) of the ESA requires 
Federal agencies to consult with U.S. Fish and Wildlife Service, NMFS, or both, to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or threatened 
species or adversely modify or destroy their designated critical habitats.  Section 7(b) (4) 
requires the provision of an incidental take statement that specifies the impact of any incidental 
taking and includes reasonable and prudent measures to minimize such impacts. 
 
Biological Opinion 
 
This Opinion presents NMFS’ review of the status of each listed species of Pacific salmon and 
steelhead8 considered in this consultation, the condition of designated critical habitat, the 
environmental baseline for the action area, all the effects of the action as proposed, and 
cumulative effects (50 CFR 402.14(g)).  For the jeopardy analysis, NMFS analyzes those 
combined factors to conclude whether the proposed action is likely to appreciably reduce the 
likelihood of both the survival and recovery of the affected listed species. 
 

                                                 
 8  An ‘evolutionarily significant unit’ (ESU) of Pacific salmon (Waples 1991) and a ‘distinct population 
segment’ (DPS) of steelhead (71 FR 834; January 5, 2006) are considered to be 'species,' as defined in section 3 of 
the ESA. 
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The critical habitat analysis determines whether the proposed action will destroy or adversely 
modify designated critical habitat for listed species by examining any change in the conservation 
value of the essential features of that critical habitat.  The regulatory definition of “destruction or 
adverse modification” at 50 CFR 402.02 is not used in this Opinion.  Instead, this analysis relies 
on statutory provisions of the ESA, including those in section 3 that define “critical habitat” and 
“conservation,” in section 4 that describe the designation process, and in section 7 that sets forth 
the substantive protections and procedural aspects of consultation, and on agency guidance for 
application of the “destruction or adverse modification” standard.9   
 
If the action under consultation is likely to jeopardize the continued existence of an ESA-listed 
species, or destroy or adversely modify critical habitat, NMFS must identify any reasonable and 
prudent alternative for the action that avoid jeopardy or destruction or adverse modification of 
critical habitat and meet other regulatory requirements (50 CFR 402.02). 
 
 Status of the Species and Critical Habitat 
 
This section defines the biological requirements of each listed species affected by the proposed 
action, and the status of each designated critical habitat relative to those requirements.  Any 
ESA-listed species facing a high risk of extinction and critical habitats with degraded 
conservation value are more vulnerable to the aggregation of effects considered under the 
environmental baseline, the effects of the proposed action, and cumulative effects. 
The NMFS reviews the condition of the listed species affected by the proposed action using 
criteria that describe a ‘viable salmonid population’ (VSP) (McElhany et al. 2000).  Attributes 
associated with a VSP include abundance; productivity, spatial structure, and genetic diversity 
that maintain its capacity to adapt to various environmental conditions and allow it sustain itself 
in the natural environment.  These attributes are influenced by survival, behavior, and 
experiences throughout the entire life cycle, characteristics that are influenced, in turn, by habitat 
and other environmental conditions.  Information on status of the species in this section relies on 
information gathered by NMFS’ biological review team (BRT) which issued its findings in Good 
et al. (2005). 
 

LCR Chinook Salmon.  Historical records of Chinook salmon abundance are sparse, but 
cannery records suggest a peak run of 4.6 million fish in 1883.  Although fall-run Chinook 
salmon are still present throughout much of their historical range, they face the challenges of 
large-scale hatchery production, relatively high harvest rates, and extensive habitat degradation.   
 
Abundances largely declined from 1998 to 2000, and trend indicators for most populations are 
negative, especially if hatchery fish are assumed to have a reproductive success equivalent to that 
of natural-origin fish (Good et al. 2005).  However, 2001 and 2002 abundance estimates 
increased for most LCR Chinook populations. 
 

                                                 
 9  Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, 
NMFS (Application of the “Destruction or Adverse Modification” Standard Under section 7(a)(2) of the Endangered 
Species Act) (November 7, 2005). 
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The BRT gave ratings of moderately high risk for all four VSP variables for this species (Good 
et al. 2005).  The Willamette/Lower Columbia River Technical Review Team has estimated that 
8-10 historical populations have been extirpated, most of them spring-run populations, due to 
dams that block access to higher-elevation habitat.  Near loss of that important life history type 
remained an important BRT concern (Good et al. 2005).  Although some natural production 
currently occurs in 20 or so populations, only one exceeds 1000 spawners.  High hatchery 
production continues to pose genetic and ecological risks to natural populations and to mask their 
performance.  Most LCR Chinook salmon populations have not seen as pronounced increases in 
recent years as occurred in many other geographic areas (Good et al. 2005) . 
 
The NMFS identified reduced access to spawning/rearing habitat in tributaries, hatchery impacts, 
loss of habitat diversity and channel stability in tributaries, excessive sediment in spawning 
gravels, elevated water temperature in tributaries, and harvest impacts as the major factors 
limiting recovery of this species (NMFS 2005). 
  

UCR Spring-run Chinook Salmon.  Based on redd count data series, spawning 
escapements for the three populations identified by Ford et al. (2001) for this species 
(Wenatchee, Entiat, and Methow rivers) have declined an average of 5.6%, 4.8%, and 6.3% per 
year, respectively, since 1958.  Adult returns increased substantially in 2000 and 2001 compared 
to lows in 1996 to 1999, but the short-term trends analyzed by the BRT for 1996-2001 remained 
negative (Good et al. 2005). 
 
Based on 1980-2000 returns, the average annual growth rate for this species is estimated as 0.85 
(a growth rate of less than 1.0 is non-viable) (Good et al. 2005). Assuming that population 
growth rates were to continue at 1980-2000 levels, UCR spring-run Chinook salmon populations 
are likely to have very high probabilities of decline within 50 years (87 to 100%)  (Good et al. 
2005), and the species is likely to go extinct.   
 
Current abundance levels for populations in the UCR Chinook species are well below the 
minimum thresholds defined in the draft viability criteria of the Interior Columbia River Basin 
Technical Recovery Tearm (ICTRT).  Actually achieving abundance and productivity criteria 
will require a sustained and significant response by the populations (ICTRT 2006). 
 
The risk estimates by Good et al. (2005) reflect strong ongoing concerns regarding abundance 
and growth rate/productivity (high to very high risk) and somewhat less (but still significant) 
concerns for spatial structure (moderate risk) and diversity (moderately high risk). 
 
The NMFS identified mortality in the Columbia River hydropower system, tributary riparian 
degradation and loss of in-river wood, altered tributary floodplain and channel morphology, 
reduced tributary stream flow and impaired passage, and harvest impacts as the major factors 
limiting recovery of this species (NMFS 2005). 
 

SR Spring/Summer run Chinook Salmon.  The ICTRT identified 32 populations in 5 
major population groups (MPGs) (Upper Salmon River, South Fork Salmon River, Middle Fork 
Salmon River, Grande Ronde/Imnaha, Lower Snake Mainstem Tributaries) for this species.  
Historical populations above Hells Canyon Dam are extinct (ICTRT 2003). 
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Although direct estimates of historical annual SR spring/summer run Chinook salmon returns are 
not available, returns may have declined by as much as 97% between the late 1800s and 2000.  
According to Matthews and Waples (1991), total annual SR spring/summer run Chinook salmon 
production may have exceeded 1.5 million adult fish in the late 1800s.  Total (natural plus 
hatchery origin) returns fell to roughly 100,000 spawners by the late 1960s (Fulton 1968) and 
were below 10,000 by 1980.  Between 1981 and 2000, total returns fluctuated between extremes 
of 1,800 and 44,000 fish.  The 2001 and 2002 total returns increased to over 185,000 and 97,184 
adults, respectively.  However, over 80% of the 2001 return and over 60% of the 2002 return 
originated in hatcheries.  Despite the recent increases in total returns of SR spring/summer run 
Chinook salmon returns, current abundance levels for populations in the Snake River Chinook 
species are well below the minimum thresholds defined in the ICTRT viability criteria (ICTRT 
2006).  Actually achieving abundance and productivity criteria will require a sustained and 
significant response by the populations (ICTRT 2006). 
 
The NMFS identified mortality from the mainstem lower Snake River and Columbia River 
hydropower systems, reduced tributary stream flows, altered tributary channel morphology, 
excessive sediment in tributaries, degraded tributary water quality, and harvest- and hatchery-
related adverse effects as the major factors limiting recovery of this species (NMFS 2005). 
 

SR Fall-run Chinook Salmon.  The BRT found moderate risk to the species for 
productivity and moderately high risks for abundance, spatial structure, and diversity (Good et 
al. 2005).  The paragraphs below summarize information from BRT, the ICTRT, and other 
sources on the status of SR fall-run Chinook salmon in terms of those four viability components. 
 
The estimated annual return for the period 1938 to 1949 was 72,000 fish, and by the 1950s, 
numbers had declined to an annual average of 29,000 fish.  Numbers of SR fall-run Chinook 
salmon continued to decline during the 1960s and 1970s as approximately 80% of their historical 
habitat was eliminated or severely degraded by the construction of the Hells Canyon hydropower 
complex (1958 to 1967) and the lower Snake River dams (1961 to 1975).  Counts of natural-
origin adult SR fall-run Chinook salmon at Lower Granite Dam were 1000 fish in 1975, and 
ranged from 78 to 905 fish (with an average of 489 fish) over the ensuing 25-year period through 
2000 (Good et al. 2005).  Numbers of natural-origin SR fall-run Chinook salmon have increased 
over the last few years, with estimates at Lower Granite dam of 2,652 fish in 2001 (Good et al. 
2005), 2,095 fish in 2002, and 3,895 fish in 2003.  Despite the recent increases in total returns of 
SR fall Chinook salmon, current abundance levels for populations in the Snake River Chinook 
species are well below the minimum thresholds defined in the ICTRT viability criteria (ICTRT 
2006). 
 
The NMFS identified mortality in the mainstem lower Snake River and Columbia River 
hydropower systems, degraded water quality, reduced spawning/rearing habitat due to the lower 
Snake River hydropower system, and harvest as the major factors limiting recovery of this 
species (NMFS 2005). 
 

CR Chum Salmon.  Information provided in Good et al. (2005), the information 
contained in previous Lower Columbia River status reviews, and preliminary analyses by the 
Willamette/Lower Columbia Technical Review Team suggest that 14 of the 16 historical 
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populations (88%) are extinct or nearly so.  The two extant populations (Grays River, and Lower 
Columbia Gorge) have been at low abundance for the last 50 years in the range where stochastic 
processes could lead to extinction.  The Lower Columbia Gorge population includes a number of 
subpopulations immediately below Bonneville Dam.  In addition there are new (or newly 
discovered) Washougal River spawning groups, and a small number of fish (less than 100 per 
year) passing Bonneville Dam annually likely are remnants of an Upper Columbia Gorge 
population (Good et al. 2005). 
 
The BRT had substantial concerns about every VSP element.  The populations that remain are 
small with poor diversity and connectivity, and overall abundance for the species is low.  This 
ESU has shown low productivity for many decades, even though the remaining populations are 
at low abundance and density-dependent compensation might be expected.  The BRT was 
encouraged that preliminary return reports for 2002 suggested a large increase in abundance in 
some (perhaps many) locations.  Whether this large increase was due to any recent management 
actions or simply reflects unusually good conditions in the marine environment is not known. 
 
The NMFS identified altered channel form and stability in tributaries, excessive sediment in 
tributary spawning gravels, altered stream flow in tributaries and the Columbia River, loss of 
some tributary habitat types, and harassment of spawners in tributaries and the Columbia River 
as the major factors limiting recovery of this species (NMFS 2005). 
 

LCR Coho Salmon.  The BRT (Good et al. 2005) had major concerns for this species in 
all VSP risk categories (risk estimates ranged from high risk for spatial structure/connectivity 
and growth rate/productivity to very high for diversity).  The most serious overall concern was 
the scarcity of naturally-produced spawners, with attendant risks associated with small 
population, loss of diversity, and fragmentation and isolation of the remaining naturally-
produced fish.  In the only two populations with significant natural production (Sandy and 
Clackamas), short and long-term trends are negative and productivity (as gauged by pre-harvest 
recruits) is down sharply from recent (1980s) levels.  Adult returns in 2000 and 2001 were up 
noticeably in some areas, and evidence for limited natural production has been found in some 
areas outside the Sandy and Clackamas Rivers (Good et al. 2005). 
 

SR Sockeye Salmon.  Five lakes in Idaho’s Stanley Basin historically contained sockeye 
salmon:  Alturas, Pettit, Redfish, Stanley and Yellowbelly (Bjornn et al. 1968).  Today, they only 
occur in Redfish Lake.  Sockeye counts at the Redfish Lake weir in 1985, 1986, and 1987 were 
11, 29, and 16, respectively (Good et al. 2005).  The first adult returns from the captive brood 
stock program returned to the Stanley Basin in 1999.  From 1999 through 2005, 345 captive 
brood program adults that had migrated to the ocean returned to the Stanley Basin. 
 
Recent annual abundances of natural origin sockeye salmon to the Stanley Basin have been 
extremely low.  No natural origin, anadromous adults have returned since 1998, and the 
abundance of residual sockeye salmon in Redfish Lake is unknown.  This species is entirely 
supported by adults produced through the captive propagation program.  Current smolt-to-adult 
survival of sockeye originating from the Stanley Basin lakes is rarely greater than 0.3% (Hebdon 
et al. 2004).  The current average productivity likely is substantially less than the productivity 
required for any population to be at low (1 to 5%) extinction risk at the minimum abundance 
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threshold.  The BRT determined that the SR sockeye salmon remains in danger of extinction 
(Good et al. 2005).  

 
The NMFS identified reduced tributary stream flow, impaired tributary passage and blocks to 
migration, and mortality from the Columbia River hydropower system as the major factors 
limiting recovery of this species (NMFS 2005). 
 

LCR Steelhead.  The BRT (Good et al. 2005) found moderate risks in all the VSP 
categories, with mean risk matrix scores ranging from moderately low for spatial structure to 
moderately high for both abundance and growth rate/productivity.  Most populations are at 
relatively low abundance, and those with adequate data for modeling probably have a relatively 
high extinction probability.  Some populations, particularly summer runs, showed increases in 
1999-2001 (Good et al. 2005). 
 
The NMFS identified degraded floodplain and stream channel structure and function, reduced 
access to spawning and rearing habitat, altered stream flow in tributaries, excessive sediment and 
elevated water temperatures in tributaries, and hatchery impacts as the major factors limiting 
recovery of this species (NMFS 2005). 
 

MCR Steelhead.  The MCR steelhead do not include resident forms of O. mykiss 
(rainbow trout) co-occurring with these steelhead.  The ICTRT (2003) identified 15 populations 
in four MPGs (Cascades Eastern Slopes Tributaries, John Day River, the Walla Walla and 
Umatilla Rivers, and the Yakima River) and one unaffiliated independent population (Rock 
Creek) in this species.  There are two extinct populations in the Cascades Eastern Slope MPG; 
the Deschutes River above Pelton Dam, and the White Salmon River. 
 
Natural returns to the Yakima River, once a major historical production center for the species, 
continue to be less than 20% of the interim recovery abundance target for the subbasin (Good et 
al. 2005).  The presence of substantial numbers of out-of-basin (and largely out-of-species) 
natural spawners in the Deschutes River raised substantial concern within NMFS, BRT regarding 
the genetic integrity and productivity of the native Deschutes population (Good et al. 2005).   
 
The 5-year average return (geometric mean) of natural MCR steelhead for 1997 to 2001 was up 
from previous years’ basin estimates (Good et al. 2005).  Despite recent increases in MCR 
steelhead returns, the BRT believed that the species remains at moderate risk for all four VSP 
parameters (Good et al. 2005).   
 
The NMFS identified mortality in the Columbia River hydropower system, reduced stream flow 
in tributaries, altered tributary channel morphology, excessive sediment in tributaries, degraded 
tributary water quality, and harvest and hatchery related adverse effects as the major factors 
limiting recovery of this species (NMFS 2005). 
   

UCR Steelhead.  This species is currently limited to four extant populations in one MPG.  
The MPG historically included a fourth population in the Crab Creek drainage, which probably 
is functionally extinct.  Two additional MPGs likely existed, but access to the tributaries that 
supported them is now cut off by Grand Coulee and Chief Joseph Dams (ICTRT 2006).  
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While total abundance within this species has been relatively stable or increasing, it appears to be 
occurring only because of major hatchery supplementation programs. The major concern for this 
species is the replacement failure of natural stocks.  The BRT members were also strongly 
concerned about the problems of genetic homogenization due to hatchery supplementation, 
apparent high harvest rates on steelhead smolts in rainbow trout fisheries, and the degradation of 
freshwater habitats within the region, especially the effects of grazing, irrigation diversions and 
hydroelectric dams (Good et al. 2005).   
 
The most serious risk identified by Good et al. (2005) was growth rate/productivity, estimated to 
be high to very high.  Other VSP factors were also relatively high, ranging from moderate for 
spatial structure to moderately high for diversity.  The years 1999-2001 have seen an increase in 
the number of naturally-produced fish.  However, the recent mean abundance in the major basins 
is still only a fraction of interim recovery targets.  Furthermore, overall adult returns are still 
dominated by hatchery fish, and detailed information is lacking regarding productivity of natural 
populations.  The ratio of naturally-produced adults to the number of parental spawners 
(including hatchery fish) remains low for UCR steelhead.  The BRT did not find data to suggest 
that the extremely low replacement rate of naturally-spawning fish (estimated adult:adult ratio 
was only 0.25-0.3 at the time of the last status review update) has improved substantially (Good 
et al. 2005) . 
 
The UCR steelhead species continues to have problems including genetic homogenization from 
hatchery supplementation, high harvest rates on steelhead smolts in rainbow trout fisheries, and 
the degradation of freshwater habitats (Good et al. 2005).   
 
The NMFS identified mortality from the mainstem Columbia River hydropower system, reduced 
tributary stream flows, tributary riparian degradation and loss of in-river wood, altered tributary 
floodplain and channel morphology, excessive sediment, and degraded tributary water quality as 
the major factors limiting recovery of this species (NMFS 2005). 
 

SRB Steelhead.  The SRB steelhead species does not include resident forms of O. mykiss 
(rainbow trout) co-occurring with these steelhead.  The ICTRT (2003) identified 23 populations 
in six MPGs in this species. 
 
Annual return estimates are limited to counts of the aggregate return over Lower Granite Dam, 
and spawner estimates for the Tucannon, Grande Ronde, and Imnaha Rivers.  The 2001 return 
over Lower Granite Dam was substantially higher relative to the low levels seen in the 1990s, 
but the recent 5-year mean abundance was approximately 29% of the interim recovery target 
level.  Abundances in surveyed sections of the Grande Ronde, Imnaha and Tucannon Rivers 
improved in 2001.  However, recent 5-year abundance and productivity trends (through 2001) 
were mixed.  Five of the nine available data series exhibit positive long- and short-term trends in 
abundance.  The majority of long-term population growth rate estimates for the nine available 
series were below replacement.  The majority of short-term population growth rates (through 
2001) were marginally above replacement or well below replacement, depending upon the 
assumption made regarding the effectiveness of hatchery fish in contributing to natural 
production (Good et al. 2005).  In spite of the recent increases in SRB steelhead returns, the BRT 
believed that the species remains at moderate risk for abundance, productivity, and diversity.  
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The BRT was also concerned about the predominance of hatchery-origin fish in this species, the 
inferred displacement of naturally-produced fish by hatchery-origin fish, and potential impacts 
on species diversity (Good et al. 2005). 
 
Cooney (2004) reported continuing high returns of natural-origin SRB steelhead (both A- and B-
run fish) during 2002 and 2003, compared to those observed during much of the 1990s.  In their 
preliminary report, Fisher and Hinrichsen (2004) estimated that the geometric mean of the 
natural-origin run was 37,784 fish during 2001 to 2003, a 253% increase over the 1996 to 2000 
period (10,694 fish).  The slope of the population trend increased 9.3% (from 1.00 to 1.10) when 
the counts for 2001 to 2003 were added to the 1990 to 2000 data series.  These data indicate that, 
at least in the short term, the natural-origin run has been increasing.   
 
The NMFS identified mortality from the mainstem Columbia River hydropower system, reduced 
tributary stream flows, altered tributary channel morphology, excessive sediment in tributaries, 
degraded tributary water quality, and harvest and hatchery related adverse effects as the major 
factors limiting recovery of this species (NMFS 2005). 
 

Status of Critical Habitat   
 
The NMFS reviews the status of critical habitat affected by a proposed action by examining the 
condition and trends of primary constituent elements (PCEs) of critical habitat throughout the 
designated area.  The PCEs consist of the physical and biological elements identified as essential 
to the conservation of the species in the documents identifying critical habitat.  The PCEs 
relevant to this Opinion are shown in Tables 3 and 4.   
 
Table 3. Types of habitats, essential physical and biological features named as PCEs, and 

affected life history events for all salmon and steelhead critical habitat 
designations (except SR spring/ summer run Chinook salmon, SR fall-run 
Chinook salmon, and SR sockeye salmon [see Table 3]). 

 
Habitat Essential Physical and Biological 

Features 
Affected Life History Event 

Water quantity and floodplain 
connectivity 

Juvenile growth and mobility 

Water quality and forage b Juvenile development 

Freshwater rearing 

Natural cover a Juvenile mobility and survival 
Freshwater migration Free of artificial obstructions, water 

quality and quantity, and natural 
cover a 

Juvenile and adult mobility and 
survival 

 a Natural cover includes shade, large wood, log jams, beaver dams, aquatic vegetation, large rocks and 
 boulders, side channels, and undercut banks. 
 b Forage includes aquatic invertebrate and fish species that support growth and maturation. 
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Table 4. Types of habitats and essential physical and biological features designated as 
PCEs for SR spring/summer run Chinook salmon, SR fall-run Chinook salmon, 
and SR sockeye salmon. 

 
Habitat Component Essential Physical And Biological Features 
 Spring/Summer Run 

Chinook Salmon 
Fall-Run Chinook 

Salmon 
Sockeye Salmon 

Juvenile migration 
corridors 

Substrate 
Water quality 
Water quantity 
Water temperature 
Water velocity 
Cover/shelter 
Food 
Riparian vegetation 
Space 
Safe passage 

Same as spring/summer 
run Chinook 

Same as spring/summer 
run Chinook 

Adult migration 
corridors 

Substrate 
Water quality 
Water quantity 
Water temperature 
Water velocity 
Cover/shelter 
Riparian vegetation 
Space 
Safe passage 

Same as spring/ 
summer run Chinook  

Same as spring/ 
summer run Chinook 

 
 
The action area is within designated critical habitat for SR fall-run Chinook salmon, SR 
spring/summer run Chinook salmon, SR sockeye salmon, LCR Chinook salmon, LCR Chinook 
salmon, UCR spring-run Chinook salmon, CR chum salmon, MCR steelhead, LCR steelhead, 
and UCR steelhead.  The PCEs potentially found at the action area are those associated with 
freshwater rearing and freshwater migration.     
    
In the Lower Columbia River, major factors affecting PCEs are altered channel morphology and 
stability, lost or degraded floodplain connectivity with rivers, loss of habitat diversity, excessive 
sediment, degraded water quality, increased water temperatures, reduced stream flows, and 
reduced access to spawning and rearing areas (NMFS 2006). 
 
The present condition of PCEs within designated areas and the human activities that have 
affected PCE trends are further described in the environmental baseline. 
  
 Environmental Baseline 
 
The ‘environmental baseline’ includes the past and present impacts of all Federal, state, or 
private actions and other human activities in the action area, the anticipated impacts of all 
proposed Federal projects in the action area that have already undergone formal or early section 
7 consultation, and the impact of state or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02).  An environmental baseline that does not meet the 
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biological requirements of an ESA-listed species may increase the likelihood that adverse effects 
of the proposed action will result in jeopardy to a listed species or in destruction or adverse 
modification of a designated critical habitat.  
 
The NMFS describes the environmental baseline in terms of the biological requirements for 
habitat features and processes necessary to support all life stages of each ESA-listed species 
within the action area.  All ESA-listed steelhead and Chinook salmon covered in this Opinion 
must pass through the action area twice, once as juveniles en route to the Pacific Ocean and 
again as adults when they return to spawn.  In addition, juveniles of some of the listed species 
travel slowly through the action area on their way to the ocean, actively feeding and growing.  
For this action area, the biological requirements for ESA-listed salmon and steelhead are the 
habitat characteristics that support successful juvenile rearing, and juvenile and adult migration.  
No suitable spawning substrate occurs in the action area.  The closest known spawning area 
occurs in the Lower Columbia River east of the Interstate 205 Bridge, on the Washington side of 
the river.  This area is used by CR chum salmon. 
 
The action area is within the Columbia River just upstream of RM 146.  The eight FCRPS dams 
in the migration corridor of the mainstem Snake and Columbia Rivers (including Bonneville 
Dam) have altered migration patterns and success of both juvenile and adult fish.  Dams block 
the upstream and downstream migrations of anadromous fish, and many juvenile fish are injured 
or killed during downstream passage from passage through turbines, juvenile fish bypasses, and, 
to a lesser degree, spill.  Indirect effects of passage through all routes may include disorientation 
(leading to increased predation risk), stress, delay in passage, exposure to high concentrations of 
dissolved gases, exposure to warm water, and cumulative effects of all of the above.  Although 
the direct mortality of adults is low during passage at individual dams, each dam presents the 
potential for delays at fishway facilities, energy expenditure in passage through multiple 
fishways, involuntary fallback, downstream passage difficulties for iteroparous fish (e.g., 
steelhead), and, during periods of involuntary spill, increased exposure to high concentrations of 
dissolved gasses (NMFS 2004). 
 
The impoundments created by the FCRPS dams greatly increased the cross-sectional area of 
much of the Columbia and lower Snake rivers, reducing water velocity and travel times for water 
particles in the impounded river reaches.  Past and present water regulation activities in upriver 
storage reservoirs have modified natural flow patters and affected the listed species throughout 
the action area, from the up-river storage reservoirs to the Columbia River plume in the Pacific 
Ocean.  Water regulation and upstream water development has reduced flow (volume per unit 
time) to less than what would naturally occur during runoff of snowmelt in spring and early 
summer.  As a result, both juvenile and adult migrations are delayed for species migrating at that 
time.  Reservoirs behind dams (including Bonneville) have markedly reduced water velocities, 
allowing sediments to settle, and increasing summer and fall water temperatures.  Water 
regulation and impoundment have also increased habitat suitable for certain fish species that prey 
on juvenile salmon and steelhead (NMFS 2004).   
 
In many areas, the Columbia River has been disconnected from its floodplains and off-channel 
habitat by construction of highways and railroad beds, and by filling of wetlands.  Besides 
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reducing the availability of high-quality rearing habitat, this likely has reduced the availability of 
cold-water refugia formed by hyporheic exchange of groundwater with the river. 
 
The Columbia River from RM 142 to RM 188.6 was designated as ‘water quality limited under’ 
section 303(d) of the Federal Clean Water Act by the Oregon Department of Environmental 
Quality (DEQ) for temperature, DDT metabolite (DDE), PAH, arsenic, and PCB in 2002 (DEQ 
2002).  The Environmental Protection Agency (EPA) has approved total maximum daily loads 
for the Columbia River for 2,3,7,8 TCDD (dioxin) and total dissolved gas, so the river once was, 
but is no longer, designated as ‘water quality limited’ for these variables.  
 
Eleven separate sediment investigations have been conducted by the Corps and its contractors in 
the vicinity of the site to evaluate potential environmental impacts from the Bradford Island 
landfill.  Different analyses were conducted during many of these investigations, although PCB 
and grain size analyses were generally completed during all the investigations. 
 
Based upon the sample results, the PCB Aroclor 1254 does not appear to be widespread 
throughout the pool.  Aside from the former debris piles, only three other depositional areas had 
detectable concentrations of Aroclor 1254: 
 
1. The south side of Bradford Island 
2. The north side of Goose Island 
3. The south side of Cascade Island (across the spillway forebay from Bradford Island) 
 
Concentrations of Aroclor 1254 decrease as much as 3 to 4 orders of magnitude in the 
depositional areas away from the former location of the debris piles.  Due to the low 
concentrations of Aroclor 1254 (generally slightly above analytical reporting limits) within the 
depositional areas at the north side of Goose Island (station G-111 on Fig. 2-5 in URS 2005) and 
at the south sides of Cascade Island and Bradford Island, the Corps did not include these areas in 
the current sediment removal action.  The Corps will address these areas during a programmatic 
remedial investigation that will be conducted after this removal action is implemented. 
 
A statistical analysis compared the sample results from the samples collected along the north side 
of Bradford Island to those collected in the reference area upstream of Goose Island (URS 
2004a).  The analysis indicated that concentrations of 14 potential chemicals of concern (COCs) 
are elevated in the source area compared to the reference area: copper, lead, Aroclor 1254, and 
11 high-molecular-weight polycyclic aromatic hydrocarbons (PAHs). 
 
To evaluate whether Aroclor 1254 could be used as an indicator for evaluating overall sediment 
contamination, the Corps compared locations where Aroclor 1254 was detected to locations 
where other COCs were detected.  Based on this analysis, it appears that the PCB Aroclor 1254 
is an adequate indicator of the extent of general contamination at the site (URS 2004a).  The 
Corps determined that the sediments containing other potential COCs at concentrations above the 
DEQ freshwater Level II screening levels also contained PCBs at concentrations above these 
screening values.  Any potential removal or remedial action conducted to reduce exposure to 
PCBs would have the effect of remediating other COCs.  Therefore, the Corps used PCBs in 
sediments as an indicator to define the extent of the removal areas. 
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The Corps included in its proposed removal all areas on the north side of Bradford Island where 
the point concentrations of Aroclor 1254 exceeded 500 μg·kg-1.  Within the removal areas, 
Aroclor 1254 values (from the 43 samples) ranged from 2.2 to 690,000 μg·kg-1, with an average 
value of 19,856 μg·kg-1and a median value of 510 μg·kg-1.  For the 51 samples near Bradford 
Island but outside of the designated removal areas, the Aroclor 1254 values ranged from 1 to 540  
μg·kg-1 with an average value of 111 μg·kg-1 and a median value of 56 μg·kg-1.  The highest value 
of 690,000 μg·kg-1 (found in removal area 1) is more that 19 times higher than the next highest 
value found in all the sediment samples. 
 
The most current water and sediment samples from the sediment removal action area were 
collected in April, 2006.  Two surface-water grab samples and two high-volume water samples 
were collected from the Columbia River.  The first samples were collected immediately 
downstream from former debris pile #1 and the second samples were collected upstream from 
Bradford Island at the eastern edge of Goose Island.  One background surface water sample was 
also collected upstream of Goose Island and outside the potential backwater influence of 
Bonneville Dam.  The high-volume surface water sampling technique was used to concentrate 
trace levels of particulate-bound and dissolved-phase chemicals from a large volume of water. 
 
For the surface water grab samples, Table A-1 in the BA appendix shows concentrations were 
not far apart for both the background sample (Goose Island) and the sample collected 
downstream of pile #1 for total lead, turbidity and TSS.  Total copper and dissolved copper were 
slightly higher in one of the samples taken downstream of pile #1.  Similarly, the high volume 
surface water data shows comparable results for Goose Island and the pile #1 samples for PAHs, 
but elevated concentrations of some PCB congeners, particularly Aroclor 1254, for pile #1 (BA 
appendix, Table A-2). 
 
Sediment samples were collected by divers from former debris piles #1 and #2.  Sediment 
collected at pile #1 consisted of poorly-graded, sandy gravel with silt.  Sediment collected at pile 
#2 consisted of poorly-graded sand with gravel and silt. 
 
As described in the Proposed Action section of this Opinion, the sediment for pile #1 had 440 
μg·kg-1 of Aroclor PCB, and sediment for pile #2 had concentrations of 160 μg·kg-1 and 2,100 
μg·kg-1 of Aroclor PCB.  After the 24-hour MET tests, total PCB Aroclor concentrations in 
elutriates were 0.024 μg·kg-1 and 0.063 μg·kg-1 for pile #1 and #2, respectively.  Concentrations 
of dissolved Aroclor PCB in filtered elutriates were below detection limits for both piles, 
indicating little or no dissolved-phase PCBs.  The PAH compounds also were below detection 
limits for both samples after the MET analyses.  Based on the CSTs, The TSS from the sediment 
samples collected were at 3% to 4% of initial TSS concentrations after 12 hours of settling, and 
at 1.8% to 2.2% of initial concentrations after 24 hours.   
 

Effects of the Action 
 
‘Effects of the action’ means the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated or interdependent with 
that action, that will be added to the environmental baseline (50 CFR 402.02).  The likely 
changes to the environment due to the proposed action include resuspension and redistribution of 
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contaminated sediments, removal of some forage organisms, and human disturbance of a 
migration corridor.   
 
 Effects to Water Quality.  The proposed dredging has the potential to elevate 
concentrations of both dissolved and particulate contaminants downstream of the dredging 
during, and for a short period of time after, the proposed work.  Contaminants may be released 
due to resuspension of sediments by diver activity (e.g., turbulence from use of swim fins and 
movement of the suction dredge), and by dispersal of the decant water from the dewatering barge 
following settling and filtration on the barge.   
 
There are several lines of evidence available to assess the likely amount and the likely spatial and 
temporal distribution of these contaminants.  The first line of evidence is from monitoring of 
dissolved PCB during the 2002 removal of electrical equipment at Bradford Island.  Dislodging 
the equipment from the sediment and lifting it through the water column stirred up sediments and 
created an unintended plume.  Also, the diver stirred up a plume of sediment while moving 
around on the river sediment.  Grab samples taken within a visible plume of suspended 
sediments in 2002 had a maximum Aroclor 1254 concentration of 0.033 μg·L-1, which is slightly 
greater than NMFS’s benchmark value of 0.0246 μg·L-1.  The proposed sediment removal is 
likely to have a smaller turbidity plume than was generated by the equipment removal in 2002.  
The suction dredge will be entraining water and sediment, which was not done by the equipment 
removal.  Also, during sediment removal the diver will be working, to the extent possible, from 
areas cleaned from sediment by dredging down to bedrock.  Therefore, PCB concentrations in 
the water column are likely to be lower than during the equipment removal monitoring, although 
it is difficult to predict how much lower they will be. 
 
A second line of evidence is the results of a ‘perturbation study’ conducted before removal of the 
electrical equipment in 2002 to mimic the effects of the equipment removal on water quality.  
With the assistance of a diver, river sediments in the vicinity of former debris piles #1, #2, and 
#3 containing the maximum concentrations of Aroclor 1254 were disturbed by hand, and 
samples from the water column were collected.  The Aroclor was present in both particulate and 
dissolved phases.  The average dissolved phase PCB concentration measured during this event 
was 0.1202 μg·L-1, which is above NMFS’ benchmark value of 0.0246 μg·L-1.  However, during 
the sediment removal, rather than intentionally stirring up sediment, the diver will be removing 
sediment and water with the suction dredge, and will be working, to the extent possible, from 
areas cleaned from sediment by dredging down to bedrock.  Therefore, PCB concentrations in 
the water column are likely to be lower than during the perturbation study, although it is difficult 
to predict how much lower they will be. 
 
A third line of evidence is the results of the METs.  As stated earlier, after the 24-hour MET 
tests, total (particulate plus dissolved) concentrations of PCB in elutriates were 0.024 μg·kg-1 and 
0.063 μg·kg-1 for pile #1 and #2, respectively.  The concentration in the unfiltered sample for pile 
#1 was above NMFS’ benchmark value of 0.0246 μg·L-1, but the on-barge settling, and filtration 
through geotextile fabric and sand filters, are likely to greatly reduce concentrations of all 
particulate contaminants in water returning to the river.  Based on recent (September 2005) water 
quality analyses during removal of contaminated sediment at the Gasco Superfund site in the 
Lower Willamette River, dissolved contaminants may take longer than 24 hours to dissipate 
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through dilution.  However, concentrations of dissolved Aroclor PCB and dissolved PAH 
compounds in filtered elutriates were below detection limits for both piles sampled in the action 
area for this proposed action.   
 
A fourth line of evidence pertains to the particle size distribution and how that influences the 
physical redistribution of particulate phase PCBs, as well as other particulate contaminants.  
Generally, resuspended, contaminated sediment particles larger than clay (i.e., 4.0 µm in 
diameter or larger) are likely to settle out within roughly 24 hours or less of sediment 
disturbance.10  Sediment sampled from the proposed removal areas had an average of only 2.00% 
clay, and a range of 0.1 to 4.5% clay (Table 2).  In the CSTs, the TSS from the sediment samples 
collected were at 3% to 4% of initial TSS concentrations after 12 hours of settling, and at 1.8% 
to 2.2% of initial concentrations after 24 hours.  Based on this information, very little of any 
resuspended particulate contaminants will remain in the water column after 24 hours.  
 
A fifth line of evidence is the results of sediment sampling after completion of the 2002 
equipment removal in areas downstream of the removal areas but upstream of the dam, spillway, 
and first powerhouse.  According to the results of this sampling, sediment with detectable PCBs 
has migrated downstream as far as a few hundred feet east of the dam spillway, and to the south 
side of Bradford Island, approximately 2,000 feet upstream of the first Powerhouse (URS 
2004b).   
 
Based on the five above lines of evidence, the proposed dredging is likely to resuspend a small 
amount of contaminated sediment, which will increase concentrations of dissolved and 
particulate PCB and PAHs in the water column slightly in the action area, for a period of up to 
24 hours, after which almost all of the contaminated material will have settled out of the water 
column or dispersed downstream.  Concentrations of PCB in the water column are likely to 
slightly exceed NMFS’ benchmark value in the immediate vicinity of active dredging.  Copper 
and lead are likely to remain bound to sediment particles whether suspended or settled on the 
river’s bottom. 
 
The dispersal of effluent water from the dewatering barge following settling and filtration on the 
barge represents another potential pathway for release of contaminants into the water column.  
The decant water will pass through a staged dewatering system on a barge consisting of sediment 
settling in sealed containers, sand filtration, and treatment with GAC.  The Corps configured and 
used the SETTLE model based on the CST results.  The modeling predicted that TSS in decant 
water from the sedimentation settling would average about 360 mg·L-1 of TSS.  The Corps 
predicts that the sand filtration of the effluent will reduce TSS in the barge effluent to the river to 
approximately 10 mg·L-1 of TSS.  Given the hydrophobic nature of PCBs and PAHs and the 
tendency for these chemicals to be strongly associated with any suspended particulate matter,  
sand filtration is likely to sharply reduce the amount of PCBs and PAHs remaining after the on-
barge settling and screening through the silt curtain.  The GAC treatment will remove any 
remaining dissolved PCBs and PAHs, as well as any PCBs and PAHs that area adsorbed onto 
                                                 

10 April 3, 2007 telephone call between Jeff Lockwood, NMFS, and James Meador, Ph.D., NMFS’ 
Northwest Fisheries Science Center, concerning mobility of PCB-contaminated sediments and effects screening 
levels. 
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particulates that passed through the sand filters.  Therefore, it is unlikely that any biologically 
significant amounts of PCBs or PAHs will be present in the effluent water.  Copper and lead are 
also likely to be reduced to biologically-insignificant concentrations by the combination of 
settling, sand filtration, and GAC treatment. 
 
The proposed dredging is likely to slightly increase turbidity due to resuspension of sediment, 
but the increase will be minor (due to the small percentage of fine sediment on the river bottom 
and the type of dredging employee), limited in extent to the immediate vicinity of the dredging, 
and limited in duration to the period of dredging and up to an hour after.  This is due to the small 
amount of fine sediment in the substrate to be dredged, and to the dredging methods to be 
employed. 
 
The long-term effect of the action is likely to be reduced risk opportunity for PCBs, PAHs, 
copper and lead to enter the water column due to removal of the most highly-contaminated 
sediments. 

 
Effects on Physical Habitat and Prey Base.  The removal areas are predominately rock 

with a small amount of coarse-grained sediment collected between the rocks.  As a result, these 
areas are unlikely to support substantial communities of epibenthic invertebrate organisms that 
juvenile salmon and steelhead prefer as food (e.g., midge larvae, Corophium salmonis 
amphipods).  A small number of epibenthic invertebrate organisms are likely to be removed by 
the dredging.  Larger macroinvertebrate organisms such as crayfish and clams that occur in the 
dredging area are not a primary food source for migrating salmon and steelhead, but are eaten 
occasionally.  Highly mobile invertebrates such as crayfish are likely to leave the dredging areas 
during periods of diver activity, whereas less-mobile invertebrates will be entrained and killed by 
the dredge.  Sediment is likely to gradually return to the areas dredged to bedrock over a period 
of several months, which will allow re-colonization by benthic invertebrate organisms.  
 
A very small amount of sediment contaminated with Aroclor 1254, copper, lead, and PAHs is 
likely to be redistributed downstream by the proposed dredging.  Some of this material is likely 
to settle out in the action area, although it is not possible to predict how much, or how long it will 
remain in the action area after high flows in the winter and spring.  PAHs in water tend to adsorb 
to sediments either in the water column or in bottom sediments.  A portion of these PAHs are 
likely bioavailable to benthic invertebrates through direct contact and diet, and  PAHs 
bioaccumulate in benthic invertebrates (Varanasi et al. 1989, Meador et al. 1995).  PCBs 
bioaccumulate in aquatic food webs as well (Campfens and Mackay 1997, Morrison et al. 1997).  
The NMFS does not expect copper or lead to bioaccumulate, as these substances are not fat 
soluble.  The long-term effect of the action is likely to be an overall reduction in the sediment 
contaminant load for PCBs, PAHs, copper and lead in the action area due to removal of the most 
highly-contaminated sediments by dredging. 
 
 Effects on ESA-Listed Species 
 

Timing of Fish Occurrence in the Action Area.  Information about run timing is from 
the BA unless otherwise mentioned.  Juvenile salmon and steelhead migrate downstream past 
Bonneville Dam from March 1 through November 30.  The primary passage season, when 90% 
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of all juveniles pass Bonneville Dam, ends between the end of July (Corps data 1938-2005 at 
Bonneville Dam) and mid-August (Corps data for 1996-2005).   
 
Upstream adult migrants are present at Bonneville Dam throughout the year, and adult passage 
facilities are operated year-round.  Annual winter maintenance of adult fish facilities at 
Bonneville is scheduled from December 1 through February to minimize effects on upstream 
migration.  Migration timing for adult fish has been calculated from count data collected by the 
Corps since 1938 at Bonneville Dam (Table 4). 
 
Table 5. Timing of adult fish migration and juvenile occurrence at Bonneville Dam.  

Periods overlapping with the time of the proposed action are shown in bold type.  
Source:  Fish count data since 1938 at Bonneville Dam, U.S. Army Corps of 
Engineers. 

 
Species 

Adult Passage 
Period 

Adult Passage 
Latest Peak 

Juvenile Occurence 

Upper Columbia River 
Spring Chinook  

3/14 – 5/31 5/27 Year-Round1 

Snake River 
Spring/Summer Chinook  

3/14 – 7/31 7/31 April through June  

Snake River Fall Chinook 8/1 – 11/15 9/17 April through June  
Lower Columbia River 
Chinook  

3/14  – 11/15 9/17 Year-Round 

Upper Columbia River 
Steelhead 

5/15 – 6/31 6/312 May through June 

Snake River Steelhead 5/15 – 6/31 6/312 Mid-May to Late June 
Middle Columbia River 
Steelhead 

4/15 – 01/31 Not Available Late March through June 

Lower Columbia River 
Steelhead 

Year-Round Not Available Year-Round 

Snake River Sockeye 6/1 – 8/15 7/13 Late May to Early July 
Lower Columbia River 
Coho 

9/1 – 3/31 9/223 April through June 

Columbia River Chum 9/13-12/3 11/22 February through April 
1Timing information from Myers et al. (1998a). 
2Data on peak adult passage was not available, so latest passage date is given. 
3Clackamas River fish peak later, but do not occur in the action area. 
 
 
The proposed work period (October 1 to November 15) would occur outside the period of adult 
upstream passage for UCR spring-run Chinook, SR spring/summer run Chinook, UCR steelhead, 
SRB steelhead, and SR sockeye.  The proposed work period would be outside of the typical peak 
upstream migration period for SR fall-run Chinook, LCR Chinook, and LCR coho, but these fish 
may be present in small numbers during the proposed work.  The proposed work window 
overlaps with the peak migration period for CR chum salmon, although few adults of this species 
occur in the action area.  For MCR steelhead and LCR steelhead, data on peak adult migration 
period was not available, but adults of these species are likely to occur in the action area during 
the proposed action.  Juveniles of UCR Chinook, LCR Chinook and LCR steelhead are likely to 
occur in the action area during the proposed action. 
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Radio-telemetry studies of adult spring and summer Chinook salmon, sockeye salmon and 
steelhead in the vicinity of Bonneville Dam indicated rapid upstream migration (Bjornn et al. 
1999).  The migration time for adult Chinook, sockeye, and steelhead salmon to move from the 
upper end of the Bradford Island fish ladder (south side of Bradford Island) to the Bridge of the 
Gods at Cascade Locks, OR (a distance of approximately 3 miles) had a range of 0.03 to 8.01 
days, but had a median travel time of 0.08 days (just under 2 hours).  Approximately 11% to 
14% of the tagged fish fell back over the spillway and had to traverse the fish ladder for a second 
or third time.  This process of fallback could mean additional time for the fish in the vicinity of 
the dredging, although the dam will not be intentionally spilling water during the work window.   
The main pattern of adult fish migration from the fish ladders on the south side of the Bradford 
Island is for fish to move east along the south side of Bradford Island, and in some cases travel 
back west along the north side of the island, before moving north to cross the river and continue 
their upstream migration along the north shore (Bjornn et al. 1999). 
 
Juvenile fish spend considerably more time in the forebay of Bonneville Dam’s Powerhouse 1 
than do adult fish, up to 258 hours for steelhead, and up to 104 hours for yearling Chinook, 
although mean and median residence times are below 20 hours for steelhead and below 10 hours 
for Chinook (Corps 2001).  Table 6 shows residence times for juvenile steelhead and Chinook in 
the forebay based on acoustic and radio tagging studies (Corps 2001). 
 
Table 6. Residence time (hours) of radio-tagged and acoustic-tagged juvenile fish 

migrating downstream in forebay of Bonneville Powerhouse. 
 

 Radio-Tagged Acoustic-Tagged 
Species Mean Median Range Mean Median Range 
Steelhead 19.7 9.7 0.1-258 11.6 N/A1 N/A 
Yearling2 
Chinook 

9.8 3.4 0.1-104 6.9 N/A N/A 

1Data not available. 
2Yearling Chinook could include Upper Columbia River spring-run Chinook and Snake River spring/summer 
Chinook. 
 
 

Effects of Exposure to Water-Column Contaminants.  Concentrations of PCB in the 
water column are likely to slightly exceed NMFS’s benchmark value (which is based on 360 
hours of exposure) due to disturbance of the river bottom in the immediate vicinity of active 
dredging.  There is also a risk that the effluent from the settling/treatment barge’s discharge pipe 
will exceed NMFS’ benchmark value, although this is unlikely due to the on-barge settling, sand 
filtration and GAC treatment.  Based on the information presented in Table 6, it is unlikely that 
any individual salmon or steelhead will remain at the removal sites or in the area affected by the 
barge’s effluent continuously for the entire 6-week work period.  Therefore, potential adverse 
effects to the listed species through this pathway are discountable.  Most of the copper and lead 
present in the sediment is likely to remain bound to particles and therefore less available to 
salmon and steelhead in the water column.  Exposure to any dissolved copper is likely to disrupt 
olfactory function and interfere with associated behaviors, such as capturing prey, avoiding 
predators, imprinting, and homing (Fresh et al. 2005). 
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Effects of Turbidity.  Turbidity generated by the proposed action is likely to be so minor 
in intensity, extent and duration that it will not measurably affect the listed species. 
 
 Effects of Changes in Prey Community.  The action area is low-quality foraging habitat 
due to the sediment grain size and to the strong currents present during months when the dam is 
spilling water.  The number of invertebrates likely to be removed by the proposed dredging 
probably will be so small that there will be no measurable effect on foraging success and growth 
of juvenile salmon and steelhead.  
 
Juvenile salmon and steelhead feeding in the action area during the first few months after 
dredging are likely to ingest some benthic invertebrates that have accumulated PCBs and PAHs 
due to redistribution of contaminated sediments by the proposed dredging.  PAHs are 
metabolized and detoxified in vertebrates such as fish, and therefore, not bioaccumulated 
(Varanasi et al. 1989).  However, some heavier PAHs with toxic metabolites may persist and 
cause sublethal adverse effects in fish (Moore and Myers 1994, Myers et al. 1998b, O’Neill et al. 
1998, Johnson 2000).  Exposure to PAHs and PCBs is likely to impaired immunity in juvenile 
fall Chinook salmon (Arkoosh et al. 1994).  Impaired immunity has been linked to increased 
susceptibility to disease and increased predation in the marine environment.  Other adverse 
effects attributed to PCBs include death, reduced growth and reproduction, hormonal alterations, 
enzyme induction, neurotoxicity, behavioral responses, disease susceptibility and mutagenicity.  
Some of these responses, such as mortality, growth inhibition, and reproductive impairment, 
could directly affect population productivity, while others, such as altered hormone levels or 
induction of enzyme systems, have more subtle physiological effects that can still reduce the 
fitness of individual fish, and thereby ultimately affect population attributes (Meador et al. 
2002). 
 
A small number of juvenile listed salmon and steelhead feeding in the action area for the first 
year after dredging are reasonably certain to consume enough PCBs or PAHs through the food 
web to suffer sublethal adverse effects such as hormonal alterations, enzyme induction, 
neurotoxicity, behavioral responses, disease susceptibility and mutagenicity.  These effects are 
likely to reduce the reproductive fitness and long-term survival of some of the affected fish, but 
too few fish will be affected to produce a measurable effect on any of the affected populations or 
species.  Also, exposure to contaminated prey was not listed by NMFS (2005) as a limiting factor 
for any of the listed species.  The long-term effect of the action is likely to be an overall 
reduction in the contaminant loads of PCBs, PAHs, copper and lead in benthic habitat and prey 
organisms in the action area due to removal of the most highly-contaminated sediments. 
 
 Harassment of Migrating Fish.  The proposed dredging, particularly the diver activity, 
is likely to harass some migrating adult SR fall-run Chinook salmon, LCR Chinook salmon, 
MCR steelhead, LCR steelhead, LCR coho salmon, and LCR chum salmon by significantly 
disrupting normal migration behavior.  Fish that normally would migrate through the removal 
areas are likely to be startled by the diver and seek alternate migration routes.  This is likely to 
temporarily increase stress and to slightly increase energetic costs of migration.  Also likely to be 
harassed are low numbers of migrating juveniles of UCR spring Chinook salmon, LCR Chinook 
salmon, and LCR steelhead, with similar effects as are described above for adults.  Too few fish 
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will be affected by harassment to produce a measureable effect on any of the affected 
populations or species. 
 
 Effects on Critical Habitat 
 
The potential effects of the proposed action on freshwater rearing sites, freshwater migration 
corridors, and their essential physical and biological features (listed in Tables 3 and 4) are 
summarized below as a subset of the habitat-related effects of the action that were discussed 
more fully above.   
 
Freshwater Rearing Sites. 
Water quantity – No effects are likely to occur. 
 
Floodplain connectivity – Floodplain connectivity is poor in the action area, and will not be 
changed by the proposed action.   
 
Water quality – Concentrations of PCBs, PAHs, lead and copper will increase in the water 
column in the immediate vicinity of the dredging during the 6 weeks of dredging.  Over the long 
term, water quality will be improved in the action area due to elimination of the most highly-
contaminated sediment in the action area.  
 
Water temperature (critical habitat for Snake River species only) – No effects are likely to occur. 
 
Forage/Food – A small number of forage organisms will be removed by dredging, and some 
organisms will become contaminated with PCBs and PAHs due to redistribution and 
bioaccumulation of contaminated sediments.  These effects will last for up to a year and will be 
limited to the action area.  Over the long term, the contaminant load in forage organisms will be 
reduced due to elimination of the most highly-contaminated sediment in the action area. 
 
Natural cover – No effects are likely to occur. 
 
Freshwater Migration Corridors. 
Free passage – Passage routes of adults and juvenile salmon and steelhead will be altered locally 
by diver disturbance during the 6 weeks of dredging. 
 
Natural cover/Cover-shelter – No effects are likely to occur. 
 
Water quantity – No effects are likely to occur. 
 
Water quality – Concentrations of PCBs, PAHs, lead and copper will increase in the water 
column in the immediate vicinity of the dredging during the 6 weeks of dredging.  Over the long 
term, water quality will be improved in the action area due to elimination of the most highly-
contaminated sediment in the action area. 
 
Water temperature (critical habitat for Snake River species only) – No effects are likely to occur.  
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Food (critical habitat for Snake River species only) – A small number of forage organisms will 
be removed by dredging, and some organisms will become contaminated with PCBs and PAHs 
due to redistribution and bioaccumulation of contaminated sediments. These effects will last for 
up to a few months and will be limited to the action area.  Over the long term, the contaminant 
load in forage organisms will be reduced due to elimination of the most highly-contaminated 
sediment in the action area. 
 
Riparian vegetation (critical habitat for Snake River species only) – No effects are likely to 
occur. 
 
Space (critical habitat for Snake River species only) – No effects are likely to occur.   
 
Information presented in the status and baseline sections of this Opinion demonstrates that poor 
conditions for freshwater rearing and migration are significant factors limiting the survival and 
recovery of the listed species.  The proposed action will slightly lower the conservation value of 
the water quality and forage PCEs in the action area for a period of 6 weeks to a few months.  
These effects will occur only between the Bonneville Dam and Goose Island (i.e., within less 
than 1 mile of the Columbia River), and will occur once only, and therefore will not be 
significant at the scale of the watershed or designation of critical habitat.  Over the long term, the 
conservation value of these PCEs will be improved due to the removal of the most highly-
contaminated sediments in the action area. 
 

Cumulative Effects 
 
‘Cumulative effects’ are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02).  The NMFS is not aware of any specific future non-Federal 
activities within the action area that would cause greater adverse effects to listed species than 
presently occur in the area.   
 

Conclusion 
 
After reviewing the status of the 11 ESA-listed salmon and steelhead species considered in this 
Opinion, and their designated critical habitats, the environmental baseline for the action area, the 
effects of the proposed action, and cumulative effects, NMFS concludes that the proposed action 
is not likely to jeopardize the continued existence of the listed species, and will not result in the 
destruction or adverse modification of designated critical habitat.  These conclusions are based 
on the following considerations.   
 
The proposed action will degrade water quality for a period lasting up to 6 weeks in the action 
area, by slightly increasing concentrations of suspended and dissolved PCBs and PAHs, and 
concentrations of suspended sediment contaminated with lead and copper, in the immediate 
vicinity of the dredging.  A small number of invertebrate forage organisms are likely to be 
contaminated for a period lasting up to a year, due to redistribution of contaminated sediment.  
Some of these invertebrate organisms are likely to be consumed by a few juvenile individuals of 
the listed species, which is likely to cause sublethal adverse effects that reduce the long-term 
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reproductive fitness and survival of these individual fish.  The migrations of some adult SR fall-
run Chinook salmon, LCR Chinook salmon, MCR steelhead, LCR steelhead, LCR coho salmon, 
and LCR chum salmon are likely to be disrupted in the action area, temporarily increasing stress 
and slightly increasing energetic costs of migration.  These probable effects will affect only a 
small proportion of each of the affected species that migrate through the area during a single 
year.  Therefore, the likelihood of survival and recovery for these species will not be appreciably 
reduced by the proposed action.  The degradation of water quality and the contamination of 
forage organisms will slightly reduce the conservation value of designated critical habitat in the 
action area for a period lasting up to a few months, but the effects will be limited to the action 
area, and therefore will not cause the destruction or adverse modification of critical habitat at the 
scale of the designation.  Over the long term, the conservation value of these PCEs will be 
improved due to the removal of the most highly-contaminated sediments in the action area. 
 
 Reinitiation of Consultation 
 
Reinitiation of formal consultation is required and shall be requested by the Federal agency or by 
NMFS where discretionary Federal involvement or control over the action has been retained or is 
authorized by law and:  (a) If the amount or extent of taking specified in the incidental take 
statement is exceeded; (b) if new information reveals effects of the action that may affect ESA-
listed species or critical habitat in a manner or to an extent not previously considered; (c) if the 
identified action is subsequently modified in a manner that has an effect to the ESA-listed 
species or critical habitat that was not considered in the biological opinion; or (d) if a new 
species is listed or critical habitat is designated that may be affected by the identified action (50 
CFR 402.16). 
 
To reinitiate consultation, contact the Oregon State Habitat Office of NMFS and refer to the 
NMFS Number assigned to this consultation (2007/00157). 
 
Incidental Take Statement 
 
Section 9(a)(1) of the ESA prohibits the taking of listed species without a specific permit or 
exemption.  Protective regulations adopted pursuant to Section 4(d) extend the prohibition to 
threatened species.  Among other things, an action that harasses, wounds, or kills an individual 
of a listed species or harms a species by altering habitat in a way that significantly impairs its 
essential behavioral patterns is a taking (50 CFR 222.102).  Incidental take refers to takings that 
result from, but are not the purpose of, carrying out an otherwise lawful activity conducted by the 
Federal agency or applicant (50 CFR 402.02).  Section 7(o)(2) exempts any taking that meets the 
terms and conditions of a written incidental take statement from the taking prohibition.   
 

Amount or Extent of Take 
 
The effects of the proposed dredging that are reasonably certain to take listed species will 
overlap in time and space with the migrations of adults of the SR fall-run Chinook salmon, LCR 
Chinook salmon, MCR steelhead, LCR steelhead, LCR coho salmon, and LCR chum salmon 
species, and with the migrations of juveniles of all species covered in this Opinion.  The action 
area is a critical migration corridor but offers poor-quality rearing habitat. 
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Invertebrate organisms contaminated with PCBs and PAHs are reasonably certain to be 
consumed by individuals of the listed species, which is likely to cause sublethal adverse effects 
that reduce the long-term reproductive fitness and survival of these individual fish.  The 
migrations of some adult SR fall-run Chinook salmon, LCR Chinook salmon, MCR steelhead, 
LCR steelhead, LCR coho salmon, and LCR chum salmon are likely to be disrupted in the action 
area, temporarily increasing stress and slightly increasing energetic costs of migration.  This take 
is likely to occur in the area bounded to the west by the Bonneville Dam and Spillway, to the 
north by a line from the eastern tip of Cascade Island to the eastern tip of Goose Island, to the 
east by the eastern tip of Goose Island, and to the south by a line across the Columbia River from 
the southern side of Bradford Island at the longitude of the Bonneville Dam and Spillway to the 
south shore of the Columbia River. 
 
The distribution and abundance of fish that occur within an action area are affected by habitat 
quality, competition, predation, and the interaction of processes that influence genetic, 
population, and environmental characteristics.  These biotic and environmental processes interact 
in ways that may be random or directional, and may operate across far broader temporal and 
spatial scales than are affected by the proposed action.  Thus, the distribution and abundance of 
fish within the action area cannot be attributed entirely to habitat conditions, nor can NMFS 
precisely predict the number of fish that are reasonably certain to be injured or killed if their 
habitat is modified or degraded by the proposed action. 
 
The best available indicators for the extent of take due to the proposed action are the 
concentrations of Aroclor 1254 PCB in the water column and in the effluent from the 
settling/treatment barge’s discharge pipe.  These values are surrogates for take caused by 
consumption of contaminated prey items.  The extent of take as defined by concentration of 
Aroclor 1254 PCB in the water column (estimated as incremental contribution of the dredging as 
shown by SPMD sampling) and in the effluent from the settling/treatment barge’s discharge pipe 
(estimated by analysis of grab samples of effluent) is estimated as 24.6 ng·L-1 Aroclor 1254 PCB. 
 
In the accompanying Opinion, NMFS determined that this level of incidental take is not likely to 
jeopardize the listed species of salmon and steelhead.  
 

Reasonable and Prudent Measures 
 
Reasonable and prudent measures are nondiscretionary measures to avoid or minimize take that 
must be carried out by cooperators for the exemption in section 7(o)(2) to apply.  The Corps has 
the continuing duty to regulate the activities covered in this incidental take statement where 
discretionary Federal involvement or control over the action has been retained or is authorized by 
law.  The protective coverage of section 7(o)(2) may lapse if the Corps fails to exercise its 
discretion to require adherence to terms and conditions of the incidental take statement, or to 
exercise that discretion as necessary to retain the oversight to ensure compliance with these terms 
and conditions.  Similarly, if any applicant fails to act in accordance with the terms and 
conditions of the incidental take statement, protective coverage may lapse.   
 
Full application of conservation measures included as part of the proposed action, together with 
use of the reasonable and prudent measures and terms and conditions described below, are 
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necessary and appropriate to minimize the likelihood of incidental take of listed species due to 
completion of the proposed action.  
 
The Corps shall: 
 
1. Minimize incidental take from dredging by visually monitoring operations for unexpected 

events.  
2. Minimize incidental take from dredging by completing the proposed action during the 

time of year that a minimal number of listed fish will be exposed and during which 
environmental conditions will ensure the best possible cleanup result.  

3. Ensure completion of a monitoring and reporting program to confirm this incidental take 
statement is meeting its objective of minimizing incidental take from permitted activities. 

 
Terms and Conditions 

 
To be exempt from the prohibitions of section 9 of the ESA, the Corps and its cooperators, 
including the applicant, if any, must fully comply with conservation measures described as part 
of the proposed action and the following terms and conditions that implement the reasonable and 
prudent measures described above.  Partial compliance with these terms and conditions may 
invalidate this take exemption, result in more take than anticipated, and lead NMFS to a different 
conclusion regarding whether the proposed action will result in jeopardy or the destruction or 
adverse modification of critical habitats. 
 
1. To implement reasonable and prudent measure number 1 (unexpected events), the Corps 

shall ensure that:   
 

a. If oil or unknown substances appear on the water surface or in dredged material 
during dredging, the contractor shall cease operations, notify the Corps, and work 
with the Corps to immediately identify the source and nature of the contaminants.  
The Corps shall notify NMFS of the resolution of this type of event by the next 
business day.  

b. If any contractor or Corps representative observes a turbidity plume emanating 
from the dredging area or from the settling/treatment barge that is visible from 
above the water surface, the contractor shall cease operations, notify the Corps, 
and work with the Corps to immediately review procedures and determine why 
the plume is being generated.  The Corps shall notify NMFS of the resolution of 
this type of event by the next business day. 

 
2. To implement reasonable and prudent measure number 2 (work window), the Corps 

shall:  
 

a. Submit the detailed construction schedule that it has negotiated with the selected 
general contractor to NMFS for review and approval no later than 30 days prior to 
beginning dredging. 

b. Complete the dredging during the agreed-upon work window of October 1 to 
November 15, 2007. 
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3. To implement reasonable and prudent measure #3 (monitoring and reporting), the Corps 
shall: 

 
a. Provide any additional details regarding monitoring with semi-permeable 

membrane devices (SPMD) beyond those described in the BA to NMFS for 
review and approval no later than 30 days prior to the start of dredging. 

b. Provide results from grab sampling of the effluent from the settling/treatment 
barge’s discharge pipe and turbidity monitoring to NMFS as soon is practicable 
after they become available. 

c. Provide results of SPMD monitoring to NMFS within 60 days of dredging 
completion. 

d. Submit monitoring reports to: 
 

National Marine Fisheries Service 
Oregon State Habitat Office 
Attn: 2007/00157 
1201 NE Lloyd Boulevard, Suite 1100 
Portland, OR   97232-2778 

 
e. Provide a copy of the following notice to the contractor for posting on vessels 

used for the dredging: 
 
NOTICE:  If a sick, injured or dead specimen of a threatened or endangered salmon or 
steelhead species  found in the project area, the finder must notify NMFS through the 
contact person identified in the transmittal letter for this Opinion, or through the NMFS 
Office of Law Enforcement at 1-800-853-1964, and follow any instructions.  If the 
proposed action may worsen the fish’s condition before NMFS can be contacted, the 
finder should attempt to move the fish to a suitable location near the capture site while 
keeping the fish in the water and reducing its stress as much as possible.  Do not disturb 
the fish after it has been moved.  If the fish is dead, or dies while being captured or 
moved, report the following information:  (1) NMFS consultation number; (2) the date, 
time, and location of discovery; (3) a brief description of circumstances and any 
information that may show the cause of death; and (4) photographs of the fish and where 
it was found. The NMFS also suggests that the finder coordinate with local biologists to 
recover any tags or other relevant research information.  If the specimen is not needed by 
local biologists for tag recovery or by NMFS for analysis, the specimen should be 
returned to the water in which it was found, or otherwise discarded. 

 
 

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 
 
The consultation requirements of section 305(b) of the MSA direct Federal agencies to consult 
with NMFS on all actions, or proposed actions, that may adversely affect EFH.  Adverse effects 
include the direct or indirect physical, chemical, or biological alterations of the waters or 
substrate and loss of, or injury to, benthic organisms, prey species and their habitat, and other 
ecosystem components, if such modifications reduce the quality or quantity of EFH.  Adverse 
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effects to EFH may result from actions occurring within EFH or outside EFH, and may include 
site-specific or EFH-wide impacts, including individual, cumulative, or synergistic consequences 
of actions (50 CFR 600.810).  Section 305(b) also requires NMFS to recommend measures that 
may be taken by the action agency to conserve EFH. 
 
The Pacific Fishery Management Council (PFMC) designated EFH for groundfish (PFMC 
2005), coastal pelagic species (PFMC 1998), and Chinook salmon, coho salmon, and Puget 
Sound pink salmon (PFMC 1999).  The proposed action and action area for this consultation are 
described in the Introduction to this document.  The action area includes areas designated as EFH 
for various life-history stages of coho and Chinook salmon (PFMC 1999). 
 
Based on information provided in the BA and the analysis of effects presented in the ESA 
portion of this document, NMFS concludes that proposed action will have the following adverse 
effects on EFH designated for coho and Chinook salmon: 
 
1. Degradation of water quality due to slight increases in concentrations of PCBs, PAHs, 

lead, and copper in the immediate vicinity of the dredging, during the 6 weeks of 
dredging. 

2. A small number of invertebrate forage organisms are likely to be contaminated for a 
period lasting up to a year, due to redistribution of contaminated sediment. 

 
EFH Conservation Recommendations 
 
The NMFS believes that the following two conservation measures are necessary to avoid, 
mitigate, or offset the impact of the proposed action on EFH.  These conservation 
recommendations are an identical subset of the ESA terms and conditions. 
 
1. Dredging:  Follow terms and conditions 1a - 2 as presented in the ESA portion of this 

document. 
2. Monitoring and reporting:  Follow terms and conditions 3a - 3d as presented in the ESA 

portion of this document. 
 
Statutory Response Requirement 
 
Federal agencies are required to provide a detailed written response to NMFS’ EFH conservation 
recommendations within 30 days of receipt of these recommendations [50 CFR 600.920(j)(1)].  
The response must include a description of measures proposed to avoid, mitigate, or offset the 
adverse affects of the activity on EFH.  If the response is inconsistent with the EFH conservation 
recommendations, the response must explain the reasons for not following the recommendations, 
including the scientific justification for any disagreements over the anticipated effects of the 
proposed action and the measures needed to avoid, minimize, mitigate, or offset such effects. 
 
In response to increased oversight of overall EFH program effectiveness by the Office of 
Management and Budget, NMFS established a quarterly reporting requirement to determine how 
many conservation recommendations are provided as part of each EFH consultation and how 
many are adopted by the action agency.  Therefore, in your statutory reply to the EFH portion of 
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this consultation, we ask that you clearly identify the number of conservation recommendations 
accepted. 
 
Supplemental Consultation 
 
The Corps must reinitiate EFH consultation with NMFS if the proposed action is substantially 
revised in a way that may adversely affect EFH, or if new information becomes available that 
affects the basis for NMFS’ EFH conservation recommendations [50 CFR 600.920(k)]. 
 
 

DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 
 
Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public Law 
106-554) (Data Quality Act) specifies three components contributing to the quality of a 
document.  They are utility, integrity, and objectivity.  This section of the Opinion addresses 
these Data Quality Act (DQA) components, documents compliance with the DQA, and certifies 
that this Opinion has undergone pre-dissemination review. 
 
Utility:  Utility principally refers to ensuring that the information contained in this consultation 
is helpful, serviceable, and beneficial to the intended users. 
 
This ESA consultation concludes that the proposed activities in the Columbia River at Bradford 
Island will not jeopardize the affected species.  Therefore, the Corps can proceed with this action 
in accordance with its authority under the Comprehensive Environmental Restoration, 
Compensation, and Liabilities Act.  The intended user is the Corps.  
 
Individual copies were provided to the above-listed entities.  This consultation will be posted on 
the NMFS Northwest Region website (http://www.nwr.noaa.gov).  The format and naming 
adheres to conventional standards for style. 
 
Integrity:  This consultation was completed on a computer system managed by NMFS in 
accordance with relevant information technology security policies and standards set out in 
Appendix III, ‘Security of Automated Information Resources,’ Office of Management and 
Budget Circular A-130; the Computer Security Act; and the Government Information Security 
Reform Act. 
Objectivity: 
 
 Information Product Category:  Natural Resource Plan. 
 
 Standards:  This consultation and supporting documents are clear, concise, complete, and 
unbiased; and were developed using commonly accepted scientific research methods.  They 
adhere to published standards including the NMFS ESA Consultation Handbook, ESA 
Regulations, 50 CFR 402.01, et seq., and the MSA implementing regulations regarding EFH, 50 
CFR 600.920(j). 
 



- 37 - 

 Best Available Information:  This consultation and supporting documents use the best 
available information, as referenced in the Literature Cited section.  The analyses in this 
Opinion/EFH consultation contain more background on information sources and quality.  
 
 Referencing:  All supporting materials, information, data and analyses are properly 
referenced, consistent with standard scientific referencing style.   
 
 Review Process:  This consultation was drafted by NMFS staff with training in ESA and 
MSA implementation, and reviewed in accordance with Northwest Region ESA quality control 
and assurance processes. 
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Hawthorne, Joy

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Wednesday, October 31, 2007 2:35 PM
To: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin 

Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Murphy, Michael; Laurel Hillmann; Mary 
Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; McCann, Mary; Steve Kopf

Subject: Marine distribution of salmon
Attachments: Brodeur_juvenile salmon marine distribution.pdf; Weitkamp_coho ocean migration.pdf

See the attached papers as an example of work being done on marine distribution of salmon off the Oregon 
Coast. 
 
Weitkamp's paper found adult coho in marine waters north of Cape Blanco which originated from Columbia 
River, Oregon Coast, and Southern Oregon/Northern California coast hatcheries.  Brodeur's paper finds 
similar distribution with juvenile Chinook and coho salmon. From sampling transects offshore, they found 
juvenile Columbia River and Snake River Chinook; Southern Oregon/Northern California, Oregon Coast, and 
Columbia River coho salmon from Newport, OR to just south of the CA border.  
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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The need to understand the direct 
and indirect linkages between oceano-
graphic conditions and salmon sur-
vival in the marine environment has 
increased with the listing of many 
West Coast salmon stocks as threat-
ened or endangered. Recent studies 
have shown that long-term changes 
in climate affect oceanic structure and 
produce abrupt differences in salmon 
marine survival and returns (Francis 
and Hare, 1994; Mantua et al., 1997). A 
major regime shift in the subarctic and 
California Current ecosystems during 
the late 1970s may have been a factor 
in reducing ocean survival of salmon in 
the Pacifi c Northwest and in increas-
ing marine survival in Alaska (Hare et 
al., 1999). Fluctuations in mortality of 
salmon in the freshwater and marine 
environments have been shown to be 
almost equally significant sources of 
annual salmonid recruitment variability 
(Bradford, 1995). Unlike in the freshwa-
ter environment, the physical and bio-
logical mechanisms and factors in the 
marine environment that cause mor-
tality of salmon are largely unknown. 
Predation, inter- and intraspecific 
competition, food availability, smolt 
quality and health, and physical ocean 
conditions likely infl uence survival of 
salmon in the marine environment. 

Thus, increasing our understanding of 
nearshore ocean environments, their 
linkages to oceanographic conditions, 
and the role they play in salmonid 
survival, could provide management 
options for increasing adult returns. 
Characterization of the space-time vari-
ability of the environmental conditions 
that smolts encounter when they enter 
the nearshore ocean, and the eventual 
survival of these smolts will allow us to 
identify which biotic and abiotic ocean 
conditions are correlated with various 
ocean survival levels.

Many anadromous salmonid popula-
tions along the west coast of the United 
States have declined over the last few 
decades (Nehlsen et al., 1991), and most 
stocks show a regional north-south pat-
tern in degree of extinction risk (Kope 
and Wainwright, 1998). This pattern 
suggests that both marine habitat con-
ditions and mesoscale climate patterns 
affect salmonid population status (e.g. 
Lawson, 1993). A dramatic example is 
the population trend of coho salmon 
(Oncorhynchus kisutch) along the Or-
egon coast. Populations along the coast 
north of Cape Blanco (43°N) have exhib-

Juvenile salmonid distribution, growth, condition, 
origin, and environmental and species associations 
in the Northern California Current*
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Abstract—Information is summarized 
on juvenile salmonid distribution, size, 
condition, growth, stock origin, and 
species and environmental associations 
from June and August 2000 GLOBEC 
cruises with particular emphasis on 
differences related to the regions north 
and south of Cape Blanco off Southern 
Oregon. Juvenile salmon were more 
abundant during the August cruise as 
compared to the June cruise and were 
mainly distributed northward from 
Cape Blanco. There were distinct differ-
ences in distribution patterns between 
salmon species: chinook salmon were 
found close inshore in cooler water all 
along the coast and coho salmon were 
rarely found south of Cape Blanco. Dis-
tance offshore and temperature were 
the dominant explanatory variables 
related to coho and chinook salmon 
distribution. The nekton assemblages 
differed signifi cantly between cruises. 
The June cruise was dominated by juve-
nile rockfi shes, rex sole, and sablefi sh, 
which were almost completely absent 
in August. The forage fi sh community 
during June comprised Pacifi c herring 
and whitebait smelt north of Cape 
Blanco and surf smelt south of Cape 
Blanco. The fi sh community in August 
was dominated by Pacifi c sardines and 
highly migratory pelagic species. Esti-
mated growth rates of juvenile coho 
salmon were higher in the GLOBEC 
study area than in areas farther north. 
An unusually high percentage of coho 
salmon in the study area were preco-
cious males. Signifi cant differences in 
growth and condition of juvenile coho 
salmon indicated different oceano-
graphic environments north and south 
of Cape Blanco. The condition index 
was higher in juvenile coho salmon to 
the north but no signifi cant differences 
were found for yearling chinook salmon. 
Genetic mixed stock analysis indicated 
that during June, most of the chinook 
salmon in our sample originated from 
rivers along the central coast of Oregon. 
In August, chinook salmon sampled 
south of Cape Blanco were largely from 
southern Oregon and northern Cali-
fornia; whereas most chinook salmon 
north of Cape Blanco were from the 
Central Valley in California.
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ited a strong decline in size and survival in the mid-1990s; 
whereas populations south of Cape Blanco have not shown 
this trend (Lewis1). This fi nding suggests that these two 
populations have experienced different ocean conditions.

The quality of the marine habitat (in terms of habitat 
complexity, prey density, and temperature) undoubt-
edly infl uences fi sh growth and condition. Growth and 
indices of condition can be used as measures of habitat 
quality for juvenile salmon and to identify essential links 
between oceanographic conditions and survival of salmon 
populations during the critical juvenile life history phase. 
Measures such as growth (growth rate, size variation, and 
allometric relationships) (Lorenzen, 1996; McGurk, 1996) 
and accumulation of energetic reserves used in growth and 
sustenance during the low-productivity winter periods 
have been used previously to characterize habitat quality 
and to describe how it ultimately affects the individual and 
the population (Perry et al., 1996; Paul and Willette, 1997). 
Environmental factors are known to affect growth, repro-
duction, survival, and ultimately population recruitment 
(Hinch et al., 1995; Marschall and Crowder, 1995; Fried-
land and Haas, 1996). As such, fi sh condition, growth rate, 
and size in the pre-adult stages are parameters that can be 
used to identify the infl uence of natural and anthropogenic 
ocean conditions on marine survival.

Much of our current knowledge of the dominant nekton 
of the pelagic ecosystem off the coasts of Oregon and Wash-
ington is derived from a series of 17 cruises conducted by 
Oregon State University (OSU) from 1979 to 1985. These 
collections, consisting of >900 quantitative purse seine sets 
in the northern California Current, were made to examine 
geographic distributions and temporal trends of the domi-
nant nekton and how these relate to physical and biotic 
conditions at the time of capture. The primary purpose 
of these cruises was to collect data for assessment of the 
abundance, distribution, growth, migration, and ecology of 
juvenile salmon in coastal waters. Data on the distribution, 
migration and growth of juvenile salmon from these cruises 
have been summarized in Fisher and Pearcy (1988; 1995), 
Pearcy and Fisher (1988, 1990), and Pearcy (1992). Analy-
sis of the nonsalmonid data includes studies on their abun-
dance and distribution (Brodeur and Pearcy, 1986; Emmett 
and Brodeur, 2000), feeding habits (Brodeur et al., 1987) 
and interannual variability in relation to oceanographic 
conditions (Brodeur and Pearcy, 1992). In addition, the 
distribution of juvenile salmon (mainly coho and chinook 
salmon [O. tshawytscha]) has been studied more recently 
as a component of a multiyear Columbia River Plume study 
(Emmett and Brodeur, 2000; Teel et al., 2003; Brodeur et 
al., 2003). However, all these cruises extended only as far 
south as Cape Blanco, with the exception of one cruise (July 
1984), which extended as far south as Eureka, California, 
but included only a few collections south of Cape Blanco 
(Pearcy and Fisher, 1990). Thus, the region south of Cape 
Blanco is almost completely unknown in terms of juvenile 

1 Lewis, M. A. 2002. Stock assessment of anadromous salmo-
nids 2001. Monitoring program report OPSW-ODFW-2002-04, 
57 p. Oregon Dept. Fish Wildlife, Portland, OR 97207.

salmon distribution, pelagic nekton, and biological ocean-
ography in general, despite being an area of very strong 
upwelling and high productivity. Also, the fi ne-scale dis-
tribution of juvenile salmon in relation to environmental 
variables has not been studied in any detail.

The California Current is not homogeneous but rather 
can be divided into distinct subunits or regions, each with 
its own physical and biological characteristics (U.S. GLO-
BEC, 1994). A break between the northernmost two regions 
occurs at Cape Blanco, where the equatorward upwelling 
jet veers sharply off the shelf and into the California Cur-
rent (Barth et al., 2000). The upwelling zone north of the 
cape is narrow, extending out about 30 km, whereas south 
of Cape Blanco, it can extend up to 100 km offshore. This 
area also appears to represent a faunal break for some zoo-
plankton communities (McGowan et al., 1999; Peterson and 
Keister, 2002) and is a break point for alternative salmon 
migration strategies (Weitkamp et al., 1995; Weitkamp and 
Neely, 2002). 

During the summer of 2000, we conducted broad-scale 
sampling and fi ne-scale process studies from central Or-
egon to northern California to examine the distribution 
of juvenile salmon and associated species in relation to 
environmental conditions. This was one component of a 
multidisciplinary U.S. Global Ocean Ecosystem Dynamics 
(GLOBEC) Northeast Pacifi c study examining the north-
ern California Current ranging in scope from the physics 
up to the top trophic levels (Batchelder et al., 2002). We 
were interested in examining the distribution of juvenile 
salmon north and south of Cape Blanco, the origin of these 
fi sh, and any regional differences in growth and condition 
of salmon across the range of sampling. Evidence exists 
that the physical conditions and the associated biota are 
different within this geographical scale. Thus, analyses of 
the relationship between oceanographic conditions and the 
response of resident biota can provide insights into the 
linkages associated with physical and biological processes 
that shape the biological community, and in particular, 
those associated with salmon recruitment.

Methods

Field surveys

Surveys were conducted over two time periods—early 
summer (29 May–18 June, 2000) and late summer (28 
July–15 August, 2000). Each survey consisted of a meso-
scale grid along designated GLOBEC transects that had 
been monitored for several years and by fi ne-scale pro-
cess sampling at stations of interest based on features 
observed in the physical environment (fronts or eddies) 
or by acoustic sampling conducted by two accompanying 
oceanographic vessels (RV Wecoma and RV New Horizon). 
Further details on the physical and biological conditions 
occurring at the time of our sampling have been reported 
by Batchelder et al. (2002).

For the mesoscale survey, stations were established at 
1, 5, 10, 15, 20, 25 and 30 nautical miles from shore on 
each of fi ve transects. Inclement weather, particularly 
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during the fi rst cruise, prevented us from sampling all 
the stations along each transect. At each station, a Nordic 
264 rope trawl built by Nor’Eastern Trawl Systems, Inc. 
(Bainbridge Island, WA) was towed in surface waters by 
a chartered fi shing vessel (FV Sea Eagle) at a speed of 6 
km/h. This rope trawl has a maximum mouth opening of 
approximately 30 m × 18 m. Mesh sizes ranged from 162.6 
cm in the throat of the trawl near the jib lines to 8.9 cm in 
the codend. To maintain catches of small fi sh and squid, a 
6.1-m long, 0.8-cm mesh knotless liner was sewn into the 
codend. All tows were 30 minutes in duration. All fi sh and 
squid caught were counted and measured at sea. After fork 
length (FL) was measured to the nearest mm, all juvenile 
salmon were immediately frozen for later determinations 
of growth, condition, food habits, genetic analysis, and as-
sessment of pathological condition.

The physical and biological environment was monitored 
and sampled at each station immediately prior to setting 
the trawl. A CTD (conductivity, temperature, and depth) 
cast was made with a Sea-Bird SBE 19 Seacat profi ler to 
100 m at deep stations or within 10 m of the bottom at 
shallow stations. Chlorophyll and nutrient samples were 
collected from 3 m depth with a Niskin water sampler. A 
neuston tow with a 1-m2 mouth containing 333-µm mesh 
net was towed for 5 minutes out of the wake of the vessel 
at each station. General Oceanics fl ow meters were placed 
inside the net to measure the amount of water sampled. 
Additional details on the analysis of these neuston trawls 
are available in Reese et al.2

Condition and growth analysis 

Each salmonid was remeasured (FL to the nearest mm) 
and weighed (to the nearest 0.1 g) in the laboratory. A por-
tion of hepatic and muscle tissue was excised, placed in 
individual capsules, frozen in liquid nitrogen, and stored 
at –80°C until analyzed. The bioenergetic health of juve-
nile salmon was evaluated by assessing changes in water 
content (as a surrogate measure of fat accumulation) of 
liver and muscle to estimate dry tissue weight. The water 
content was determined by drying tissue samples to a con-
stant weight at 105°C. The accumulation of energy reserves 
during the growth season (energy reserves of salmon in 
August in relation to salmon collected in June) that would 
enhance survival of juveniles during the winter when food 
availability is lower was also measured. The condition of 
juvenile salmon was assessed by examining weight residu-
als (by using either the wet weight or dry weight) derived 
from the allometric relationship between length and weight 
of individual juvenile salmon after logarithmic transforma-
tion (Jakob et al., 1996) of salmon captured in June and 
August. Wet-weight residuals are representative of the 
traditional condition index of animals and are a refl ection 

2 Reese, D. C., T. W. Miller, and R. D. Brodeur. 2003. Community 
structure of neustonic zooplankton in the northern California 
Current in relation to oceanographic conditions, 22 p. Unpubl. 
manuscript. Northwest Fisheries Science Center, NMFS, 2030 
S. Marine Science Drive, Newport, OR 97365. 

of somatic tissue growth. Dry-weight residuals are respon-
sive to accumulation of fat stores and are a refl ection of the 
bioenergetic health of the individual animal (Sutton et al., 
2000; Post and Parkinson, 2001).

To contrast growth characteristics during 2000 in differ-
ent latitudinal ranges of the California Current, we com-
pared ocean growth rates of juvenile coho salmon south 
and north of Cape Blanco in the GLOBEC study area, 
and in the area from Newport, Oregon, north to northern 
Washington. The physical and biological characteristics of 
these three regions of the coastal ocean differ greatly (U.S. 
GLOBEC, 1994), and these differences may impact the dis-
tribution and abundance of prey of juvenile salmonids and 
therefore may also affect salmonid growth. Data north of 
Newport, Oregon, were collected during a separate study of 
the Columbia River plume and the adjacent coastal ocean 
(hereafter called the “plume study”) using the same trawl 
and a similar sampling strategy as in the GLOBEC study 
(see Emmett and Brodeur [2000] and Teel et al. [2003] for 
details). 

Scales were examined from 45 juvenile coho salmon 
caught during the June and August 2000 GLOBEC 
cruises and 252 juvenile coho salmon caught during the 
2000 plume cruises. The scales were mounted on gummed 
cards from which acetate impressions were made. Using 
a video camera attached to a compound microscope and 
Optimas® imaging software (vers. 5.1, Optimas Inc., Se-
attle, WA) we measured the distance (scale radius) along 
the anterior-posterior axis of each scale from the focus 
(F) to the ocean entry mark (OE) and to the scale margin 
(Fig. 1). The fork-length of each fi sh at the time of ocean 
entry (FLOE) was estimated from the scale radius (SROE) 
at ocean entry using the Fraser and Lee back-calculation 
method (Ricker, 1992):

 
FL

FL
SR

SROE OE= − × +( . )
. ,

36 07
36 07

where FL = length at capture;
 SR = scale radius at capture; and 
 36.07 = the intercept from a regression of SR on FL 

for juvenile coho salmon caught in the ocean 
(Fig. 2A). 

In an analogous fashion, fi sh weight at time of ocean entry 
(WtOE) was back-calculated from the estimated fi sh fork 
length at ocean entry (FLOE):

ln( )
ln( ) .

ln( )
ln( ) . ,Wt

Wt

FL
FLOE OE=

+( ) × −
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where Wt = weight at capture; and 
 –12.633 = the intercept from a linear regression of 

ln(Wt) on ln(FL) for juvenile coho salmon 
caught in the ocean (Fig. 2B). 

The growth rate in FL,

(FL – FLOE)/∆d,
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Figure 1
Scale from a 352-mm FL male juvenile coho salmon 
(Oncorhynchus kisutch) caught during the August 2000 
GLOBEC cruise showing the axis of measurement (black 
line), the focus (F), the mark of ocean entry (OE), and the 
scale margin (SM). 

OE 

SM 

F 

 

Figure 2
(A) Regression of fork length (FL) on scale radius and, (B) 
regression of ln(Wt) on ln(FL) for juvenile coho salmon (On-
corhynchus kisutch) caught during the May 1998–September 
2000 Columbia River plume study. 
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and the instantaneous growth rate in weight:

G Wt Wt dOE= −( )ln( ) ln( ) / ,∆

where ∆d = estimated days between ocean entry and cap-
ture, were estimated for each salmon.

The meaning of the instantaneous growth rate G can be 
stated as follows: if salmon growth is exponential between 
ocean entry and capture, then

Wt
Wt

e
OE

G d= ×∆ ,

and at any instant the fi sh’s weight increases at the rate of 
G of its body weight per day. G can be multiplied by 100 to 
give the instantaneous growth rate in terms of percentage 
of body weight per day.

Although the dates of ocean entry of individual fi sh 
were unknown, seaward migration of coho salmon smolts 
in California, Oregon, and Washington rivers occurs mainly 
between mid-April and mid-June, and there is no consis-
tent latitudinal trend in timing of the migration (Weitkamp 
et al., 1995). Peak downstream migration of coho salmon 
smolts was between mid-May and very early June in the 
Columbia River estuary, 1978–83 (Dawley et al., 1985), 
and in the lower Trinity River, California, 1997–2000 (US-

FWS3). In 2000, peak downstream migration of mainly 
nonhatchery coho salmon smolts at 13 monitoring sites in 
coastal Oregon rivers north of Cape Blanco occurred from 
April 2 to May 20; median peak migration occurred 26 April 
(Solazzi et al.4) From the information available on timing of 
seaward migration of coho salmon smolts, we used an ocean 
entry date of 15 May when calculating ∆d and estimating 
ocean growth rates of unmarked coho salmon from scales.

In addition to estimating growth rates of juvenile 
coho salmon from scales, we also estimated instantaneous 
growth rates in weight between hatchery release and cap-
ture in the ocean of 28 coded-wire−tagged (CWT) juvenile 
coho salmon: 

3 USFWS (U.S. Fish and Wildlife Service). 2001. Juvenile sal-
monid monitoring on the mainstem Klamath River at Big Bar 
and mainstem Trinity River at Willow Creek, 1997−2000, 106 p.
Annual report of the Klamath River Fisheries Assessment Pro-
gram. Arcata Fish and Wildlife Offi ce, Arcata, CA 95521.

4 Solazzi, M. F., S. L. Johnson, B. Miller, and T. Dalton. 2002. Sal-
monid life-cycle monitoring project 2001. Monitoring program 
report OPSW-ODFW-2002-2, 25 p. Oregon Dept. Fish and 
Wildlife, Portland, OR 97207.
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G Wt Wt dR= −( )ln( ) ln( ) / ,∆

where Wt = weight of the CWT fi sh at capture; 
 WtR = the average weight of fi sh in the CWT group 

at time of release; and 
 ∆d = days between hatchery release and capture 

in the ocean. 

Estimated growth rates of these CWT fi sh, of known release 
date and known average release weight were used to vali-
date the growth rates estimated from scale analysis

Our analysis of the growth of chinook salmon based on 
scale characteristics is not far enough advanced to report 
in this article. We plan to present these data in a later 
article.

Contribution of hatchery coho salmon to catches

The total numbers, percentages of marked fi sh (any exter-
nal fi n clips or internal tags) and grand average weights 
of hatchery coho salmon smolts released in 2000 are sum-
marized for different release regions in Appendix Table 1. 
These data were used to compare the estimated average 
weights of fi sh at time of ocean entry (from scale analy-
sis) with the average weights of hatchery fi sh at time of 
release, and also to estimate the proportions of hatchery 
coho salmon in our catches. We calculated the expected 
percentage (E%) of marked fi sh in each catch if 100% of 
the fi sh were hatchery fi sh:

E R Ai i% ,= ×∑
where Ri = the proportional contribution of region i to the 

catch (this paper for the GLOBEC catches, 
and from Teel et al., 2003 for the plume study 
catches); and 

 Ai = the percentage of hatchery fish that were 
marked in region i (from Appendix Table 1). 

The percentage of hatchery fi sh in each catch sample (H%) 
was then estimated as

H
O
E

%
%
%

,= ×100

where O% = observed percentage of marked fi sh.

Genetic analysis

The freshwater origins of juvenile chinook and coho salmon 
and steelhead (O. mykiss) were studied by using standard 
methods of genetic mixed stock analysis (Milner et al., 
1985; Pella and Milner, 1987). According to the methods 
described by Aebersold et al. (1987), samples of eye, liver, 
heart, and skeletal muscle were extracted from frozen whole 
juvenile salmon and analyzed with horizontal starch-gel 
protein electrophoresis. Data from previous studies char-
acterizing genetic (allozyme) differences among spawning 
populations in California and the Pacifi c Northwest were 
then used as baseline data to estimate the stock composi-
tions of our ocean caught mixed-stock samples. Baselines 

consisted of 32 gene loci and 116 populations for chinook 
salmon (Teel et al.5), 58 loci and 49 populations for coho 
salmon (Teel et al., 2003), and 55 loci and 57 populations 
for steelhead (Busby et al., 1996). Estimates of stock com-
positions were made by using the maximum likelihood 
procedures described by Pella and Milner (1987) and the 
Statistical Package for Analyzing Mixtures (Debevec et al., 
2000). Estimates of individual baseline populations were 
then summed to estimate contributions of regional stock 
groups. Precision of the stock composition estimates was 
estimated by bootstrapping the estimates 100 times with 
resampling of the baseline and mixture genetic data as 
described in Pella and Milner (1987).

Habitat and assemblage analysis

The raw numbers of fi sh and squid caught from each trawl 
were converted to densities based on the volume fi ltered 
per trawl to standardize for differences in effort between 
tows. Density contours of juvenile salmon and other nekton 
were produced using specialized graphics programs. We 
then tested whether the habitat associations of the domi-
nant salmonids were signifi cantly different from the total 
habitat sampled by following the methods outlined in Perry 
and Smith (1994). This procedure involved comparing the 
cumulative distributions of salmon catch with observed 
environmental conditions (temperature, salinity, chloro-
phyll-a at one meter, water depth, and neuston displace-
ment volume). We performed 5000 randomizations of the 
data and used the Cramér-von Mises test statistic recom-
mended by Syrjala (1996) as being robust to the effects of 
inordinately large catches.

To explore the relationship between juvenile salmon and 
other fi sh species and environmental variables, we used 
several types of multivariate analyses (McCune and Grace, 
2002). Original data from each of the two cruises formed 
complimentary species and environmental matrices. The 
June and August cruises were analyzed individually to 
look at spatial patterns of species composition in relation to 
environmental gradients (Gauch, 1982). To avoid spurious 
effects of rare species, we excluded species from the data 
matrix that had a frequency of occurrence of less than 10% 
of the possible occurrences for each cruise (McCune and 
Grace, 2002). To minimize the effect of very large catches, 
the data were log transformed. Stations with no species 
present were eliminated from the data set to allow for anal-
ysis of sample units in species space. Data transformations 
and their effects on the summary statistics were examined 
prior to analysis. Analyses of data were performed by using 
PC-ORD version 4.28 (McCune and Mefford, 1999).

Agglomerative hierarchical cluster analysis (AHCA) 
using the Bray-Curtis dissimilarity measure and Wards 

5 Teel, D. J., P. A. Crane, C. M. Guthrie, III, A. R. Marshall, D. 
M. Van Doornik, W. D. Templin, N. V. Varnavskaya, and L. W. 
Seeb. 1999. Comprehensive allozyme database discriminates 
chinook salmon from around the Pacifi c Rim. (NPAFC docu-
ment 440), 25 p. Alaska Department of Fish and Game, Divi-
sion of Commercial Fisheries, 333 Raspberry Road, Ancorage, AK 
99518.
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linkage function was applied to arrange the nekton spe-
cies assemblages and stations into cluster groups. The 
cutoff level to form optimal groups within the species 
and station dendrograms was based on several criteria: 1) 
biological meaning; 2) signifi cance tests of groups using 
a multi-response permutation procedure (MRPP); and 3) 
comparison of cutoff level MRPP results with those groups 
obtained from one cutoff level below and above the level of 
interest. A nonparametric procedure, MRPP compares the 
a priori groupings from AHCA and tests the hypothesis 
of no difference between the groups. For cluster analysis 
of stations, indicator species analysis (ISA) was used to 
determine nekton species strongly associated with indi-
vidual groups. ISA assigns indicator values to each spe-
cies according to relative abundance and frequency, then 
tests the signifi cance (Monte-Carlo permutation test) of 
the highest species-specifi c indicator value assigned to a 
particular group. 

Nonmetric multidimensional scaling (NMS; Kruskal, 
1964) was used to ordinate sample units in species space 
and to compare station cluster groups to environmental 
gradients. NMS was chosen for this analysis because it is 
robust to data that are non-normal and that have high 
numbers of zeros. Initial runs of NMS from both cruise da-
tasets resulted in three-dimensional solutions. Subsequent 
reapplication of NMS using a three-dimensional solution 
(Sorensen distance, 400 maximum iterations, and 40 runs 
with real data) was applied for the fi nal ordinations. To 
examine the environmental or station factors associated 
with each NMS axis that may have affected the distribu-
tion of the dominant taxa, we correlated the NMS station 
and species scores to a suite of environmental variables 
including water depth, distance offshore, latitude, surface 
temperature, surface salinity, chlorophyll-a concentration, 
and neuston zooplankton settled volumes. Pearson and 
Kendall correlations with each ordination axis were used 
to measure strength and direction of individual species and 
environmental parameters.

Results

Distribution of juvenile salmon and other species 

We collected a total of 18,852 nekton individuals: two ceph-
alopod, one agnathan, two elasmobranch, and 57 fi sh taxa 
from 163 surface trawls (see Table 1 for scientifi c names 
of all species). With the exception of market squid in June 
and blue shark in August, most of the nonteleost nekton 
occurred in only a few collections. Substantially fewer fi sh 
were caught in the June cruise than in the August cruise, 
but the diversity was much higher in the June cruise. The 
catch in June was dominated by forage fi shes such as 
Pacifi c herring, surf and whitebait smelt, and juvenile rock-
fi shes, sablefi sh, and fl atfi shes. Salmonids, mainly juvenile 
chinook and coho salmon and steelhead, comprised a rela-
tively minor proportion of the catches (only 114 juvenile 
salmonids; 1.9 % of the total). 

The August cruise was dominated by several large 
catches of Pacifi c sardine (Table 1). Jack mackerel was the 

most common nonsalmonid caught. Many of the juvenile 
fi sh taxa caught during the June cruise were absent during 
the August cruise; those that did occur (sablefi sh, rex sole) 
were much lower in abundance. Mesopelagic fi shes of the 
family Bathylagidae and Myctophidae were collected only 
during the August cruise, mainly because of the inclusion 
of more offshore stations and occasional collections during 
nondaylight hours. As in the earlier cruise, salmonids com-
prised a relatively minor percentage of the catch (3.1%) but 
were more common and abundant during this survey.

Juvenile chinook salmon were broadly distributed lati-
tudinally during both cruises, but their distribution was 
mainly restricted to nearshore stations within the 100-m 
isobath (Fig. 3). Coho salmon juveniles were more common 
north of Cape Blanco during both cruises and were found 
generally farther offshore than chinook salmon juveniles 
(Fig. 3). In contrast, steelhead juveniles were found mainly 
south of Cape Blanco, especially in June, but their zonal 
distribution overlapped that of coho salmon juveniles.

Size and condition of juvenile salmon 

Fork length of yearling chinook salmon averaged 227 ±42 
mm FL in June and 230 ±30 mm FL in August and aver-
aged 135 ±12 mm FL for subyearling chinook salmon in 
August, whereas juvenile coho salmon averaged 162 ±32 
mm FL in June and 286 ±46 mm FL in August (Table 2). No 
signifi cant differences in fork length of juvenile chinook or 
coho salmon north or south of Cape Blanco were evident.

Juvenile coho salmon weighed signifi cantly more on a 
wet-weight basis for a given fork length in the region north 
of Cape Blanco compared to juveniles captured south of 
Cape Blanco (Fig. 4). This pattern was also similar and 
signifi cant when evaluated on a dry-weight basis (bioen-
ergetic growth). Although the stock composition in the two 
regions could account for some of these differences, the 
growth responses likely refl ect habitat-specifi c features in 
the region north of Cape Blanco that benefi t coho salmon. 
No difference in condition of yearling chinook salmon cap-
tured north or south of Cape Blanco, on either a wet- or dry-
weight basis, was evident (Fig. 4). Information regarding 
size and condition of subyearling chinook salmon are not 
presented because few subyearling chinook salmon were 
caught in June and all but one subyearling chinook salmon 
in August were caught in the region south of Cape Blanco, 
OR. Insuffi cient subyearling chinook salmon were avail-
able for an analysis comparable to that done for yearling 
chinook and coho salmon.

Proportions of wild and hatchery coho salmon

Most of the juvenile coho salmon caught during the plume 
study north of Newport, Oregon, originated in hatcher-
ies (Table 3). In June and September 2000 we estimated 
that wild fi sh comprised only 10% and 25%, respectively, 
of the catch. Wild fi sh, however, comprised a proportion-
ally much higher percentage of the catch of coho salmon 
in the GLOBEC study area in June north of Cape Blanco 
(67%), and in August south of Cape Blanco (61%), than in 
the plume study area farther to the north. Most jacks and 
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Table 1
Phylogenetic listing of nekton catch in numerical composition, frequency of occurrence (F.O.) and size range caught for each cruise. 
(j) indicates juvenile stage; (a) adult. ML = mantle length, TL = total length, FL = fork length, SL = standard length (in mm).

 June (84 stations) August (79 stations)

Class and Family Common name Scientifi c name Number F.O. Size range Number F.O. Size range

Cephalopoda

 Onychoteuthidae Pacifi c clubhook  Onychoteuthis  19 6   21–80 ML 302 6  21–227 ML
 squid borealijaponicus

 Loliginidae Market squid Loligo opalescens 301 14   33–122 ML 1 1  35 ML

Agnatha

 Petromyzontidae Pacifi c lamprey Lampetra tridentata    1 1 625 TL

Chondrichthyes

 Alopiidae Thresher shark Alopias vulpinus  1 1   36–576 TL

 Carcharhinidae Blue shark Prionace glauca    18 10 1300–1660 TL

Osteichthyes

 Xenocongridae Eel leptocephalus Thalassenchelys coheni 3  1  214–243 TL 2 2 260–305 TL

 Clupeidae Pacifi c herring Clupea pallasi 1022 9  127–195 FL

 Pacifi c sardine Sardinops sagax  7 2  237–260 FL 10,327 15 178–290 FL

 Engraulididae Northern anchovy Engraulis mordax    49 12 148–165 FL

 Salmonidae Chinook salmon (j,a) Oncorhynchus  56 18  121–780 FL 252 26 109–910 FL
  tshawytscha

 Coho salmon (j,a) Oncorhynchus kisutch  35 15  122–580 FL 111 25 210–736 FL

 Cutthroat trout (j,a) Oncorhynchus clarki 1 1  186 FL 3 3 258–341 FL

 Steelhead trout (j,a) Oncorhynchus mykiss  22 8  176–284 FL 36 13 261–430 FL

 Osmeridae Smelt (j) Osmeridae 14 4   37–52 SL 74 5  31–50 SL

 Surf smelt Hypomesus pretiosus 846 8  128–184 FL 351 7 140–187 FL

 Whitebait smelt Allosmerus elongatus 946 6   60–114 FL 79 3  76–132 FL

 Bathylagidae Popeye blacksmelt Bathylagus ochotensis     1 1  76 SL

 Paralepidae Slender barracudina Lestidium ringens    3 1  72–76 SL

 Myctophidae Northern lampfi sh Stenobrachius leucopsarus    96 4  14–70 SL

 Bigfi n lanterfi sh Symbolophorus californiensis    61 4  89–102 SL 
 Blue laternfi sh Tarletonbeania crenularis    10 3  33–87 SL

 Gadidae Gadid (j) Gadidae 10 3   42–58 SL 13 3  53–57 SL

 Pacifi c cod (j) Gadus macrocephalus 23 1   38–60 SL

 Pacifi c tomcod (j) Microgadus proximus 6 4   35–55 SL 8 2  49–80 SL

 Scomberesocidae Pacifi c saury Cololabis saira 26 1  182–229 FL 66 6 131–194 FL

 Atherinidae Jacksmelt Atherinopsis californiensis    1 1 302 FL

 Trachipteridae King–of–the–salmon (j) Trachipterus altivelis 2 2   71–270 SL 12 2  40–83 SL

 Gasterosteidae Threespine stickleback Gasterosteus aculeatus 1 1   60 SL

 Scorpaenidae Pacifi c ocean perch (j) Sebastes alutus 1 1   33 SL

 Darkblotched rockfi sh (j) Sebastes crameri 154 14   29–54 SL 1 1  53 SL

 Yellowtail rockfi sh (j) Sebastes fl avidus 1350 24   20–63 SL 1 1  18 SL

 Shortbelly rockfi sh (j) Sebastes jordani 1 1   37 SL

 Black rockfi sh (j,a) Sebastes melanops 1 1   30 SL 1 1 335 FL

 Bocaccio (j) Sebastes paucispinis 20 5   21–36 SL

 Canary rockfi sh (j) Sebastes pinniger 27 5   22–39 SL

 Bank rockfi sh (j) Sebastes rufus 8 1   16–28 SL

 Stripetail rockfi sh (j) Sebastes saxicola  13 3   32–37 SL

 Hexagrammidae Lingcod (j) Ophiodon elongatus 20 9   76–81 FL

 Anoplopomatidae Sablefi sh (j) Anoplopoma fi mbria 182 14   55–136 FL 4 2 173–241 FL
continued 
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Table 1 (continued)

 June (84 stations) August (79 stations)

Class and Family Common name Scientifi c name Number F.O. Size range Number F.O. Size range

 Cottidae Irish lord (j) Hemilepidotus spp. 2 1  38–40 FL
 Cabezon (j) Scorpeanichthys  12 7  33–38 SL
  marmoratus 
 Pacifi c staghorn  Leptocottus armatus 1 1 180 TL
 sculpin 
 Agonidae Sturgeon poacher (j) Podothecus acipenserinus    1 1  80 TL
 Cyclopteridae Pacifi c spiny  Eumicrotremus orbis    1 1 253 TL
 lumpsucker 
 Carangidae Jack mackerel Trachurus symmetricus 111 3 364–583 FL 839 20 227–589 FL
 Bramidae Pacifi c pomfret Brama japonica    5 2 387–434 FL
 Anarhichadidae Wolf-eel (j) Anarrhichthys ocellatus 15 13 215–555 TL 8 7 442–582 TL
 Ammodytidae Pacifi c sandlance Ammodytes hexapterus 4 4  45–82 SL
 Zaprodidae Prowfi sh (j) Zaprora silenus 1 1  68 SL
 Scombridae Chub mackerel Scomber japonicus    74 6 266–421 FL
 Centrolophidae Medusafi sh Icichthys lockingtoni 3 3  37–50 SL 8 6  87–129 FL
 Bothidae Sanddabs (j) Citharichthys spp. 23 13  35–43 SL 3 2 269–288 TL
  Pacifi c sanddab (j) Citharichthys sordidus 32 4  32–44 SL
 Speckled sanddab (j) Citharichthys stigmaeus 60 10  30–43 SL
 Pleuronectidae Dover sole (j) Microstomus pacifi cus 2 2  40–50 SL 3 1  27–34 SL
 Sand sole (j) Psettichthys melanostictus 3 3  22–39 SL
 Slender sole (j) Eopsetta exilis    1 1  66 SL
 Starry fl ounder Platichthys stellatus    2 1 349–399 TL
 Curlfi n sole (j) Pleuronichthys decurrens 5 3  25–31 SL
 English sole Parophrys vetulus 1 1 303 TL
 Rex sole (j) Errex zachirus 581 12  34–79 SL 48 11  44–70 SL
 Molidae Ocean sunfi sh Mola mola    1 1 620 TL
Total   5974   12,878

about one half of the nonjacks caught north of Cape Blanco 
in August were hatchery fi sh.

Two factors, however, may have lead to inaccuracies in 
estimation of hatchery-wild ratios of coho salmon in the 
GLOBEC study area. First, because of low sample sizes, 
the data were pooled from both June and August catches 
for the genetic stock analysis; therefore we do not know the 
proportional contributions of the different release areas 
to the catches in either month alone. Second, all the fi sh 
released from Klamath River and Trinity River hatcheries 
had been clipped on the maxillary. We were unaware that 
the maxillary clip was being used, did not look for it, and 
consequently may have classifi ed fi sh with this mark as 
unmarked. Therefore, the proportion of hatchery fi sh in 
the catch of coho salmon during GLOBEC may have been 
higher than is shown in Table 3.

Age and growth of juvenile coho salmon 

Forty-three percent (24 of 56) of the juvenile coho salmon 
caught during the August GLOBEC cruise were preco-

cious males (“jacks”) according to the testes-weight to 
body-weight criteria of Pearcy and Fisher (1988). This is a 
much higher percentage of jacks than found among juve-
nile fi sh caught in September 2000 in the plume study off 
Oregon and Washington, where only 4.5% of fi sh (6 of 132) 
were precocious males or females according to the same 
criteria. Because the jacks were considerably larger than 
the nonjacks, average growth rates of the two groups were 
reported separately.

Estimated average growth rates in FL between ocean 
entry and capture were higher for fish caught in the 
August 2000 GLOBEC cruises (1.56–2.22 mm/d) than 
for fi sh caught in any other cruises (Table 3). The fi sh 
caught in August 2000 were also larger when they entered 
the ocean (average170–178 mm FL) than fi sh caught in 
other cruises (average154–160 mm FL). Average growth 
rate of jacks from north of Cape Blanco (2.22 mm/d), was 
signifi cantly higher (t-test, P<0.05) than growth rates of 
nonjacks (1.56–1.67 mm/d). Growth rates of nonjacks north 
and south of Cape Blanco were not signifi cantly different (t-
test, P<0.05). The combination of large size at ocean entry 
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Figure 3
Catch distribution for juvenile coho (Oncorhynchus kisutch) and chinook salmon (O. tshawytscha) 
for the (A) June and (B) August cruise overlaid on surface temperature contours. Plus signs are 
stations sampled where no salmon were caught.
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and favorable conditions for growth in the ocean probably 
contributed to the very high percentage of jack coho salmon 
in August 2000 in the GLOBEC study area. 

Estimated average growth rates between ocean entry and 
capture of juvenile coho salmon were higher in the GLOBEC 
area than in the plume study area (t-tests, P<0.05). For fi sh 
caught in June, average growth rate was 1.06 mm/d and 0.63 
mm/d in the GLOBEC and plume study areas, respectively. 
For fi sh caught in August or September, average growth 
rate was 1.57–2.22 mm/d in the GLOBEC study area and 
1.17 mm/d plume in the study area (Table 3). The higher 
growth rates of coho salmon caught in the GLOBEC study 
area suggests that in 2000 conditions for growth were bet-
ter there than those in the plume study area farther north 
off Oregon and Washington. Average instantaneous growth 
rates in weight were also higher (t-tests, P<0.05) for the 
fi sh caught in the June and August 2000 GLOBEC cruises 
(2.0 and 2.1–2.8% body wt/d, respectively) than for the fi sh 
caught in the June and September 2000 plume study cruises 
(1.2 and 1.7 % body wt/d, respectively; Table 4A). 

In addition, the average condition index (CI) of juve-
nile coho salmon in June was signifi cantly higher (t-test, 

P=0.03) in the GLOBEC study area (1.12, n=32, SD=0.087) 
than in the plume study area (1.07, n=245, SD=0.117). 
Similarly, the average CI of nonjack juvenile coho salmon 
was higher (t-test, P=0.002) in August in the GLOBEC 
study area (1.24, n=32, SD=0.096) than in September in 
the plume study area (1.18, n=132, SD=0.100). Both the 
high instantaneous growth rates in weight and the high 
CI of juvenile coho salmon caught in the GLOBEC study 
area suggest that conditions for growth of coho salmon in 
this area were very good in 2000. Growth rates estimated 
from the few CWT fi sh caught during these cruises (Table 
4B) were similar to, and help validate, the growth rates 
estimated from scales (Table 4A). 

Average weights at time of ocean entry back-calculated 
from scales for coho salmon caught in June in the GLOBEC 
area and in all months in the plume study area (Table 4A) 
were slightly higher than the average weights of hatchery 
coho salmon at time of release (Appendix Table 1). For ex-
ample, in the plume study area, average back calculated 
weights at ocean entry ranged from 37.5 g to 42.4 g (Table 
4A)—slightly higher than the expected average weights 
at release of about 32–33 g based on the stock composi-
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Table 2
Summary of mean, standard deviation, and range of FL measured in the fi eld, weight measured in the laboratory, and condition 
index (CI) of subyearling (age 0.0) and yearling (age 1.0) chinook salmon and yearling (age 1.0) coho salmon caught during the June 
and August cruises north (N) and south (S) of Cape Blanco (latitude 42.837°). Precocious coho salmon are indicated with a “J”.

   C.I.
 Field FL (mm) Laboratory weight (g) (wt× 105/ FL3 )

 n Mean SD Range Mean SD Range Mean SD

Chinook (age 0.0) 

 June (N) 1 121 — —  18 — — 1.04 —

 August (N) 1 172 — —  70 — — 1.37 —

 August (S) 125 134 12 109−175  28   9  12−70  1.10 0.08

Chinook (age 1.0)

 June (N) 27 229 42 144−280 178  91  33−306 1.32 0.10

 June (S) 1 174  — —   67  — —  1.28 — 

 August (N) 54 229 26 187−318 164  72  80−468 1.32 0.09

 August (S) 35 231 35 190−349 176  94  80−535 1.32 0.07

Coho (age 1.0)         

 June (N) 30 161 33 122−276  56  51  19−292 1.13 0.08

 June (S) 2 172  0 172−172  49   1  48−49  0.95 0.01

 August (N-J) 24 365 31 310−415 690 209 375−1198 1.38 0.12

 August (N) 24 285 51 210−385 326 188  97−766  1.26 0.10

 August (S) 8 293 33 239−334 308 103 157−433  1.19 0.05

Table 3
Catch, percentage of the catch that was marked, estimated percentage of hatchery origin, size of scale sample, FL at ocean entry 
(OE) back calculated from scales, FL at capture, and estimated growth rate in FL while in the ocean for juvenile coho salmon 
caught during the 2000 GLOBEC and Columbia River plume studies. All length data are from the scale sample only. An ocean entry 
date of 15 May was used when calculating growth rate in FL.

 Back- FL at capture Growth rate
 calculated FL (mm) (mm/d)
 Catch  Estimated % Scale sample at OE (mm) 
Cruise (n) Marked hatchery origin (n) mean (SD) mean (SD) mean (SD)

GLOBEC

 June 2000  32 32% 33% 11 155 (29.0) 177 (42.3) 1.06 (1.01)

 Aug 2000 

  North of C. Blanco

   Jacks  24 71% 74% 19 170 (22.8) 370 (28.1) 2.22 (0.35)

   Nonjacks  24 46% 48%  9 178 (21.6) 309 (46.1) 1.67 (0.51)

  South of C. Blanco

   Nonjacks   8 38% 39%  6 178 (13.0) 303 (29.3) 1.56 (0.22)

Plume study

 May 2000 165 68% 76–80%1 79 157 (16.5) 166 (17.7) 0.97 (1.15)

 Jun 2000 245 76% 90% 97 160 (14.5) 185 (23.4) 0.63 (0.53)

 Sep 2000 132 65% 75% 76 154 (19.0) 305 (24.9) 1.17 (0.23)

1 No genetic stock analysis was available. The higher estimate assumes the same stock composition as in June, the lower estimate assumes that all 
hatchery fi sh were from the Columbia River.
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Figure 4
Wet and dry weight residuals (+1 standard error) for (A) yearling chinook (On-
corhynchus  tshawytscha) and (B) juvenile coho salmon (O. kisutch) collected 
North and South of Cape Blanco. Weight residuals are derived from the linear 
relationship between fork length and wet or dry weight (log-transformed data) 
of juvenile salmon captured in June and August. 
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tion of these catches (Teel et al., 2003) and the release 
weights (Appendix Table 1). Similarly, the back-calculated 
weight at ocean entry in June in the GLOBEC area (45.5 g) 
was slightly higher than the expected average weight at 
hatchery release (about 41 g) based on the stock compo-
sition (Table 5) and the average release weights. These 
fairly small differences between back-calculated size at 
ocean entry and average size at release could be due to 
growth during downstream migration, selectively higher 

mortality of small smolts, or a bias in the back-calculation 
procedure.

However, the average back-calculated weights at time of 
ocean entry of fi sh caught in August in the GLOBEC study 
area (60–69 g) were over two standard deviations above the 
average weights of hatchery fi sh released from the Oregon 
coast or northern California—the main contributors to this 
catch (Appendix Table 1). These were obviously atypical 
coho salmon, and the very high proportion of jacks (preco-
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Table 4
(A) Weights at ocean entry (OE) back-calculated from scales, weights at capture, and estimated instantaneous rates of growth while 
in the ocean (G) for juvenile coho salmon caught during the 2000 GLOBEC and Columbia River plume studies. An ocean entry 
date of 15 May was used when calculating growth rate. (B) Similar data for CWT fi sh. Growth rates of the CWT coho salmon were 
estimated for the periods between hatchery release and capture in the ocean.

 Back-calc. Wt. at OE (g) Weight at capture (g) G

A Cruise n mean (SD)  mean (SD) mean (SD)

GLOBEC

 June 2000 11 45.5 (26.8)  78.0 (76.4)  0.020 (0.015)

 Aug 2000

  North of C. Blanco

   Jacks 19 68.9 (27.2) 719.7 (200.0) 0.028 (0.005)

   Nonjacks  9 59.5 (26.3) 419.2 (177.2) 0.023 (0.006)

  South of C. Blanco

   Nonjacks  6 60.3 (12.8) 336.2 (96.2)  0.021 (0.002)

Plume study

 May 2000 79 39.4 (10.8)  47.9 (14.6)  0.020 (0.024)

 Jun 2000 97 42.4 (12.5)  71.9 (33.3)  0.012 (0.009)

 Sep 2000 75 37.5 (13.7) 347.2 (158.3) 0.017 (0.003)

  Wt. at release (g) Wt. at capture (g) G

B Cruise n mean (SD) mean (SD) mean (SD)

GLOBEC

 Jun 2000  4 44.4 (1.3)  86.6 (30.9)  0.018 (0.005)

 Aug 2000  3 35.6 (9.8) 395.7 (215.0) 0.024 (0.003)

Plume study

 Jun 2000 11 28.3 (4.5)   66.1 (32.3)  0.012 (0.005)

 Sep 2000 10 33.4 (10.9) 392.4 (283.3) 0.018 (0.002)

cious, sexually developed males) among the fi sh was prob-
ably a consequence of their very large size at ocean entry 
and their high rates of growth in the ocean.

Freshwater origins of juvenile salmonids 

Allozyme data were collected from samples of 247 chinook 
salmon, 88 coho salmon, and 58 steelhead. Genetic mixed 
stock analyses indicated that chinook salmon in June were 
predominately (54%, SD=0.18) from rivers and hatcheries 
along the mid Oregon coast, an area immediately north of 
Cape Blanco (Table 5, Fig. 5). In August, chinook salmon 
were largely from rivers that enter the sea south of Cape 
Blanco. Fish from the Sacramento and San Joaquin rivers 
in northern California were estimated to comprise 90% 
(SD=0.07) of the chinook salmon sampled in August north 
of Cape Blanco. The largest concentration of chinook 
salmon we sampled was south of Cape Blanco in August, 
and these fi sh were mostly from rivers in southern Oregon 
(53%, SD=0.10) and the Sacramento and San Joaquin 
rivers (20%, SD=0.05). Chinook salmon from the Colum-
bia River Basin were also present, but were estimated 

to comprise only 18% (SD=0.15) of the June sample and 
8% (SD=0.05) of the August sample north of Cape Blanco. 
Recoveries of hatchery chinook salmon bearing coded-wire 
tags (CWT) provided direct evidence of stock origins for 
ten fi sh, all taken in trawls north of Cape Blanco (Table 
5). These data reveal that hatchery fi sh released from 
the Umpqua River on the central Oregon coast (n=6), 
Columbia River Basin (n=3) and Sacramento River (n=1) 
contributed to our sample of chinook salmon. The propor-
tion of CWT fi sh from the Umpqua River in our August 
catch north of Cape Blanco (8%) indicated that the con-
tribution of mid Oregon coastal fi sh was underestimated 
in the genetic analysis likely because of the small size of 
the mixture sample.

Genetic estimates of coho salmon indicated that most 
fi sh originated from coastal Oregon rivers north of Cape 
Blanco (47%, SD=0.10) and from the Columbia River (13%, 
SD=0.08) (Table 5). However, a substantial proportion (40%, 
SD=0.09) of coho salmon were from coastal rivers south of 
Cape Blanco, a region that includes spawning populations 
in the Rogue and Klamath rivers. Eight coho salmon in 
our sample contained CWTs and showed that fi sh from 
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Table 5
Estimated percentage stock compositions, samples sizes, and recoveries of coded wire tags (CWTs) for chinook and coho salmon and 
steelhead sampled in trawl surveys along the Oregon and California coasts in 2000. Some of the major baseline stocks are given for 
coastal stock groups. None of the steelhead sampled contained coded wire tags.

 June (n=35) August (n=157) August (n=55)
 Entire South of  North of 
 Study Area Cape Blanco Cape Blanco

Chinook salmon stock group Est. SD CWT Est. SD CWT Est. SD CWT

Columbia and Snake Rivers 18 0.15 2  3 0.03   8 0.05 1
North Oregon coast (Nehalem, Trask, Alsea, and Siuslaw Rivers)  0 0.00   0 0.00   0 0.00
Mid Oregon coast (Umpqua, Coquille, Sixes, and Elk Rivers) 54 0.18 3  3 0.03   1 0.02 3
South Oregon coast (Rogue, Chetco, and Winchuck Rivers) 26 0.16  53 0.10   0 0.00
Klamath and Trinity Rivers  0 0.00  14 0.07   0 0.00
North California Coast (Mad, Eel, and Mattole Rivers)  2 0.05   7 0.07   1 0.04
Sacramento and San Joaquin Rivers  0 0.00  20 0.05  90 0.07 1

 June and August (n=88)
 Entire study area 

Coho salmon stock group    Est. SD CWT

Columbia River    13 0.08 2
North and Mid Oregon coast (Nehalem, Siletz, Alsea, Umpqua, and Coos Rivers)  47 0.10 5
Rogue and Klamath Rivers    40 0.09 1
North California Coast (Mad, Russian, Little, and Scott Rivers)     0 0.00

 June and August (n=58)
 Entire study area 

Steelhead trout stock group    Est. SD

Columbia and Snake Rivers     0 0.00
North and Mid Oregon coast (Nehalem, Siletz, Alsea, Umpqua, Coos, 
 and Coquille Rivers)     1 0.03
South Oregon coast (Elk, Rogue, Chetco, and Winchuck Rivers)    53 0.08
Smith, Klamath, and Trinity Rivers     0 0.00
North California Coast (Mad, Eel, and Ten Mile Rivers)    10 0.05
Sacramento and San Joaquin Rivers    14 0.05
Central and South California Coast (San Lorenzo River and Scott, Pauma, 
 and Gaviota Creeks     3 0.02
Unknown    19 —

hatcheries in the Umpqua River (n=5), Rogue River (n=1), 
and Columbia River (n=2) were in our study area.

Genetic analysis of steelhead samples showed that a 
large proportion were from the Rogue River and nearby 
coastal streams (53%, SD=0.08). Steelhead from the Sacra-
mento and San Joaquin rivers (14%, SD=0.05) and north-
ern California coastal rivers (10%, SD=0.05) were also 
present. Estimates for steelhead originating from rivers 
north of Cape Blanco and from south of the San Francisco 
Bay were near zero. Approximately 19% of the steelhead 
mixture was not allocated to any source population, sug-
gesting that our baseline data for the species is incomplete. 
No steelhead in our collections contained CWTs.

Species associations of juvenile salmonids and other 
species 

From cluster analysis of species based on station assem-
blages (Fig. 6), MRPP of both sample periods showed strong 
within-group agreement (P<0.0001) at the fi rst level (two 
groups); all subsequent groups had sequentially higher 
levels of within-group agreement. As a result, the cutoff 
level was determined by balancing a lower percent infor-
mation remaining (<30%) in the model while retaining bio-
logically meaningful groups. For June this cutoff resided at 
the second level (three groups) and for August, at the third 
level (four groups). For the June cruise, all salmonids includ-
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(A) Map of study area and location of GLOBEC sampling (hatching). (B) Stock compositions of chinook salmon (Oncorhynchus tshaw-
ytscha). Stock groups are North of Columbia River (grey), Columbia River Basin (green), north Oregon coast (pink), mid Oregon coast 
(yellow), south Oregon coast (dark blue), Klamath River Basin (black), north California coast (light blue), and Central Valley (red). 
(C)  Stock compositions of coho salmon (O. kisutch).    Stock groups are Columbia River (green),  mid and north Oregon coast (pink), 
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Figure 6
Cluster species groupings by cruise. The dashed lines indicate the cutoff levels for each 
cluster group. See Table 1 for scientifi c names.
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ing steelhead were classifi ed within the same grouping that 
included several pelagic juvenile taxa, including wolf-eel, 
lingcod, and sablefi sh (Fig. 6). Two other clusters that were 
not associated with juvenile salmon included a southern 
inshore group consisting of market squid, Pacifi c herring, 
and two species of smelt and an offshore northern group 
consisting primarily of juvenile rockfi sh and rex sole. For 
the August cruise, all salmonid juveniles and adults again 
clustered together in one large group with surf smelt and 
medusafi sh (Fig. 6). The remaining three groups were much 
smaller and consisted primarily of offshore pelagic species. 

Cluster analysis of stations based on species assem-
blages, and subsequent examination of the cutoff level us-
ing MRPP, resulted in three groupings from both sample 
periods (Fig. 7). MRPP revealed strong within-group 
agreement for all levels (P<0.0001); however, delineation 
at three groups was based on maintaining lower percent in-
formation remaining (<30%) and still having a meaningful 

level of resolution. There was some measure of geographic 
separation among the three groups (Fig. 7). In June, group 
A was predominantly inshore and mostly in the southern 
half of the sampling area, group B was found mainly in 
the middle shelf region and was more northern, and group 
C was found predominantly offshore. In August, group A 
consisted of only three stations, all south of Cape Blanco, 
whereas groups B and C both spanned the entire shelf and 
offshore region and had no particular north-south affi n-
ity (Fig. 7). ISA of the groups from both sampling periods 
showed that only groups A and C had indicator species 
(Tables 6 and 7), whereas the intermediate groups had 
none. 

Ordination analyses and environmental correlates

NMS ordination of the June sampling period (Fig. 8A) 
revealed most of the variance in the data: axes 1 and 
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Table 6
Indicator species analysis showing indicator values for dominant pelagic nekton captured in pelagic trawls during June 2000 and 
mean, standard deviations (SD), and P-values for each cluster grouping. Cluster Group B did not have any species that were deter-
mined to be indicators of that group. 

 Indicator value IV from randomized groups
  Observed indicator
Group Species value (IV) Mean SD P-value

A chinook (age 0.0) 61.0 15.7 6.54 <0.001
A lingcod  26.1 12.6 5.67 0.024
A Pacifi c herring 71.7 12.8 5.88 <0.001
A surf smelt 86.5 11.8 5.59 <0.001
A whitebait smelt 31.5 10.4 5.55 0.007
A market squid 50.8 15.0 6.20 <0.001
C darkblotched rockfi sh 66.8 15.8 6.31 <0.001
C rex sole 46.0 15.0 6.24 0.002
C sablefi sh 31.1 16.2 6.32 0.035
C speckled sanddab 52.5 13.4 5.94 0.001
C yellowtail rockfi sh 98.8 19.0 6.30 <0.001

Figure 7
Map showing locations of cluster station groupings by cruise.
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3 represented 31% and 23%, respectively (stress=16.3). 
Temperature, depth and salinity best explained the ordi-
nation of stations, representing a cross shelf gradient from 
nearshore high levels of salinity to increasing temperature 
and depth offshore. Ordination of August stations (Fig. 
8B) represented 42% of the variance in the data, and 23% 

of the variance was loaded on axis 2 and 19% on axis 3 
(stress=19.4). As with June, salinity increased toward the 
coast and temperature and depth increased off the shelf. 
The groups derived from the cluster analysis tended to 
group together in multivariate space, with the exception 
of group B in the June cruise (triangles in Fig. 8A).
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Table 7
Indicator Species Analysis showing indicator values for dominant pelagic nekton captured in pelagic trawls during August 2000 
and mean, standard deviations (SD), and P-values for each cluster grouping. Cluster Group B did not have any species that were 
determined to be indicators of that group. 

 Indicator value IV from randomized groups
  Observed indicator
Group Species value (IV) Mean SD P-value

A chinook (age 1.0) 76.5 21.3 11.18 0.004
A chinook (age 0.0) 80.4 22.1 11.62 0.003
A surf smelt 97.9 12.4  8.21 <0.001
C chub mackerel 33.3 12.8  8.88 0.021
C jack mackerel 73.7 23.0 11.86 0.006

Table 8
Results of statistical tests for habitat associations between juvenile salmon and environmental or station variables from each 
cruise in 2000. Fish marked by zeros indicate subyearlings and those marked with one indicate yearlings. Shown are the P-levels 
for 5000 randomizations of the cumulative frequency of the habitat variable and the proportion of the standardized salmon catch 
associated with each habitat observation. Results are based on the Cramér von-Mises test statistic determined from binned data 
for depth and neuston biomass. Signifi cance values <0.05 are shown in boldface. 

Cruise Taxon and age Surface temp. Surface salinity 1-m chlorophyll Bottom depth Neuston biomass

Jun chinook (age 1.0) 0.30 0.60 0.13 0.18 0.13
 coho (age 1.0) 0.33 0.48 0.21 0.17 0.31

Aug chinook (age 0.0) 0.36 0.25 0.13 0.35 0.42
 chinook (age 1.0) 0.04 <0.01 <0.01 0.02 0.29
 coho (age 1.0) 0.68 0.04 0.07 0.02 0.45

There were few instances where the habitat associations 
of juvenile salmon were signifi cantly different from the 
distribution of environmental variables sampled (Table 8). 
None of the variables were signifi cant for yearling chinook 
and coho salmon in the June sampling (no subyearling 
salmon were caught during that cruise). In August, all 
the variables except neuston biomass were signifi cant for 
yearling chinook salmon. These fi sh were collected at cooler 
temperatures, higher salinities, higher chlorophyll-a con-
centrations, and at shallower depths than have been typi-
cally recorded (Fig. 9). Coho salmon juveniles were found in 
higher salinities and shallower depths than at the sampled 
habitat (Fig. 9). These results correlated with the capture 
of juvenile chinook salmon and to a lesser with extent coho 
salmon at nearshore stations in the upwelling zone.

Discussion

Understanding the mechanisms underlying the dynamics 
of multispecies communities is one of the biggest challenges 
in ecology. Most communities contain many interacting spe-
cies, each of which is likely to be affected by multiple biotic 
and abiotic factors. In order to effectively characterize a 

system, we need to differentiate variability resulting from 
both temporal and spatial factors. Our observations took 
place during two time periods of about 20 days each and 
thus were not synoptic “snapshots” of the system. Indeed, 
during our June sampling, conditions changed markedly 
from the beginning to the end of the cruise because of the 
arrival of an anomalous major southwest storm (Batch-
elder et al., 2002), which likely completely altered the 
hydrography and biology of the system. Thus, short-term 
temporal variability may obscure patterns observed over 
the spatial scale of our sampling.

The pelagic nekton community sampled during these 
cruises was not that different from what had previously 
been shown for purse seine and trawling collections off 
the coast of Oregon and Washington (Brodeur and Pearcy, 
1986; Emmett and Brodeur, 2000; Brodeur et al., 2003). 
The early summer nekton community was dominated by 
coastal forage fi shes such as smelts and Pacifi c herring, 
but also comprised juveniles of many rockfi sh, sculpin, 
and fl atfi sh species. These winter-spring spawning species 
eventually settle out to demersal habitats sometime in 
summer (Shenker, 1988; Doyle, 1992), which may in part 
explain the paucity of these taxa in the August cruise. In 
contrast, the August nekton community consisted of large, 



42 Fishery Bulletin 102(1)

Figure 8
Nonmetric multidimensional scaling (NMS) ordination 
plot of stations and nekton species with environmental 
parameters from June (A) and August (B) 2000 GLOBEC 
cruises. Station symbols denote: onshore (●), mid-shelf 
(▲), and slope (■) groupings; Species abbreviations denote 
the following taxa: CHIN 0 (chinook, age 0), CHIN 1 
(chinook, age ≥1.1), STHD (steelhead trout), SUSM (surf 
smelt), PSAU (Pacifi c saury), WOEL (wolf-eel juvenile), 
OSM J (osmerid juvenile), REXS (rex sole, larval), MEDF 
(medusafi sh), PSAR (Pacifi c sardine), JAMA (jack mack-
erel), CHMA (chub mackerel), NANC (northern anchovy), 
BLSH (blue shark).

A

B

A
xi

s 
3 

(r
2 =

0.
3)

Axis 1 (r 2=0.31)

Axis 2 (r 2=0.23)

A
xi

s 
3 

(r
2 =

0.
19

)

MASQ

WBSM

SUSM

PHER

LGCD

COHO

WOEL

STHD

SABF

REXS

YTRF

SPSD

CHIN1

SalinityTemperature
Depth

DBRF

MASQ

WBSM

SUSM

PHER

LGCD

COHO

WOEL

STHD

SABF

REXS

YTRF

SPSD

CHIN1

SalinityTemperature
Depth

DBRF

Temperature
JAMA OSM J

PSAR

WOEL

STHD
REXS

BLSH

CHIN1

Depth Salinity

COHOA

COHOJ

CHIN0Temperature
JAMA OSM J

PSAR

WOEL

STHD
REXS

BLSH

CHIN1

Depth Salinity

COHOA

COHOJ

CHIN0

highly migratory species such as Pacifi c sardines, jack 
mackerel, and chub mackerel. Pacifi c sardine, which was 
almost completely absent from the system in the 1980s, has 
undergone a substantial resurgence and is now one of the 
most abundant species off the coast in summer (Brodeur 
et al., 2000; Emmett and Brodeur, 2000; McFarlane and 
Beamish, 2001). It should be noted, however, that some of 
the differences between cruises could be accounted for by 
the inclusion of substantially more offshore stations during 

the second cruise. Our results from the community analy-
ses suggest that juvenile salmon tend to co-occur with each 
other and with a variety of other pelagic nekton, including 
adult salmon, and that this spatial overlap varies tempo-
rally. Brodeur et al. (2003), in analyzing community struc-
ture based on previous pelagic sampling data off Oregon 
and Washington, arrived at similar results. In both studies, 
the geographic boundaries of the pelagic assemblages often 
overlap and are not as distinct as demersal assemblages. 
However, the pelagic environment is much more spatially 
and temporally heterogeneous than the demersal environ-
ment, and many of the species examined in our study are 
highly mobile and are likely to respond quickly to changing 
conditions. Research is presently underway to examine the 
trophic interactions among salmonids and with other sym-
patric nekton species in order to determine what ecological 
relationships (e.g. predation, competition), if any, are occur-
ring in this system. 

From the results of our sampling, we concluded that ju-
venile salmonids, with the possible exception of steelhead, 
occupy the cool, high salinity, inshore upwelling regions off 
the southern Oregon coast. However, particularly for the 
June cruise, many of the coho and chinook salmon juveniles 
collected may have recently entered the ocean with little 
time to disperse offshore, so that the capture location may 
not refl ect true habitat preferences. Moreover, the vertical 
dimensions of our trawl also precluded us from sampling 
the nearshore, subtidal regions where some subyearling 
chinook may reside shortly after entering the ocean. 

Salmon and steelhead differed considerably in stock com-
position. The pattern for coho salmon was similar to that 
of chinook salmon in that fi sh from sources both north and 
south of Cape Blanco contributed to our catches. However, 
steelhead from rivers north of Cape Blanco were absent, 
presumably having migrated offshore and north shortly 
after entering the sea, as shown by Pearcy et al. (1990). 
Although our stock composition estimates for steelhead 
should be viewed with caution because of an incomplete ge-
netic baseline and a relatively small number of samples, our 
fi ndings support Pearcy et al.’s suggestion that steelhead 
from rivers south of Cape Blanco have a unique marine 
distribution and reside throughout the summer in the up-
welling zone off northern California and southern Oregon.

Our study revealed seasonal shifts in the abundance and 
stock composition of juvenile salmonids. Although salmo-
nids comprised small portions of the vertebrate catches of 
both the June and August cruises, juvenile chinook salmon, 
coho salmon, and steelhead were much more abundant 
later in the summer, likely indicating that fi sh moving 
into our study area are from shoreline or riverine habitats. 
The greater abundance of chinook salmon in late summer 
can be explained in part by the northern migration of fi sh 
that originated in rivers south of our study area. Chinook 
salmon from the Sacramento and San Joaquin rivers in 
California’s Central Valley comprised substantial propor-
tions in the August catches both south (20%) and north 
(90%) of Cape Blanco. In contrast, the few chinook salmon 
caught in June were mostly (54%) from streams that en-
ter the sea immediately north of Cape Blanco such as the 
Umpqua, Coquille, Sixes, and Elk rivers. Chinook salmon 



43Brodeur et al.: Distribution, growth, condition, origin, and associations of juvenile salmonids 

Figure 9
Cumulative distribution curves for salmon and environmental or station variables. Only the August variables that showed at least 
one signifi cant difference are included. See Table 8 for results of the statistical tests.
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from these rivers are known to primarily migrate north 
of our study area along the coast (Nicholas and Hankin, 
1988). By August, fi sh from these stocks were nearly absent 
from our samples. Oregon rivers south of Cape Blanco, an 
area that includes the Rogue, Chetco, and Winchuck riv-
ers, produce chinook salmon with a more southerly pattern 
of ocean migration (Nicholas and Hankin, 1988; Myers et 
al., 1998). Chinook salmon from these rivers were found 
throughout the summer and contributed 53% to our largest 
catches of chinook salmon along transects south of Cape 
Blanco in August. 

Results from our 2000 GLOBEC cruises identifi ed Cape 
Blanco as an important breakpoint in salmonid life-his-
tory variation. Stock distributions of both juvenile salmon 
and steelhead indicated that different migration patterns 
of fi sh originating from southern and northern rivers are 
evident during their early marine phase. Our August sur-
vey also revealed sharp contrasts in life-history type and 
freshwater origin between the juvenile chinook salmon 
population in the marine area north of Cape Blanco and 

that to the south. Chinook salmon captured north of Cape 
Blanco were nearly all yearlings and largely from the Sac-
ramento River drainage. Subyearlings predominated in our 
catches south of Cape Blanco and included a much larger 
proportion of fi sh from coastal streams in southern Oregon 
and northern California. 

Comparisons of our results with similar studies conduct-
ed further north show differences in salmonid migrations 
on a somewhat broader geographic scale. In several years of 
sampling during the summers of 1981 through 1985 off the 
central Oregon to northern Washington coast, most juvenile 
chinook salmon bearing CWTs were from Columbia River 
hatcheries (Pearcy and Fisher, 1990; Fisher and Pearcy, 
1995). Only one tagged chinook salmon from a river south 
of Cape Blanco (Klamath River) was captured. Pearcy and 
Fisher also found that juvenile coho salmon were largely 
from the Columbia River and that smaller contributions 
were from coastal rivers north of Cape Blanco. Their fi nd-
ings have been corroborated by more recent surveys in the 
same region (Emmett and Brodeur, 2000) using genetic 
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data (Teel et al., 2003). Samples from subsequent cruises 
will be used to examine the persistence of such fi ne- and 
broad-scale geographic structure in the juvenile migrations 
of salmonid stocks.

A major source of error in our estimates of growth rates 
of juvenile coho salmon back-calculated from scales was 
uncertainty of when individual fi sh entered the ocean. We 
used a single date of ocean entry for all fi sh (15 May), but 
individual fi sh, of course, entered the ocean at different 
times over the course of a month or more. Consequently, 
coeffi cients of variation were relatively large (84–119% and 
75–120% of mean growth rate in FL and weight, respec-
tively) for fi sh caught in May and June, when errors in es-
timated growth periods likely were large in relation to the 
actual growth periods. Conversely, coeffi cients of variation 
were relatively small (14–30% and 10–26% of growth rate 
in FL and weight, respectively) for fi sh caught in August or 
September, when errors in estimated growth periods likely 
were small in relation to the actual growth periods. (Note 
the decrease in standard deviation of mean growth rates 
with month of capture in Tables 3 and 4A). Growth rates 
of CWT coho salmon between hatchery release and capture 
in the ocean (Table 4B) were very similar to the growth 
rates of unmarked salmon estimated from scales for the 
same months and areas. In addition, the growth rates of 
the former group (CWT coho salmon) helped to validate the 
growth rates of the latter group (Table 4A).

Signifi cant differences in growth and condition of ju-
venile coho salmon indicate that different oceanographic 
environments exist north and south of Cape Blanco. The 
length of the fi sh indicated that substantial growth oc-
curred in juvenile coho salmon during the study period. As-
sessment of other growth features (condition) revealed that 
juvenile coho salmon grew better north of Cape Blanco. 
Because we included measurement of condition in both the 
June and August period in the evaluation, changes in stock 
composition, described earlier, may be partly responsible 
for this observation. Although genetic stock composition 
was different between months, month of sampling was not 
a signifi cant factor, suggesting that stock composition is 
not likely a signifi cant factor affecting the difference in 
condition (a performance metric) of juvenile salmon north 
and south of Cape Blanco. 

Several lines of evidence further support the hypothesis 
that areas north of Cape Blanco benefi t juvenile yearling 
chinook and coho salmon. There were greater numbers of 
juvenile yearling chinook and coho salmon to the north of 
Cape Blanco. Although our overall sampling effort was 
greater north of Cape Blanco, in the mesoscale portion of 
our survey designed to assess general distribution patterns, 
more yearling chinook and coho salmon were captured 
north of Cape Blanco. Secondly, when we evaluated the 
growth rate of juvenile coho salmon in the GLOBEC region 
compared to juveniles captured off northern Oregon and 
Washington, juveniles from the GLOBEC region grew much 
better. The similar tracking of resource (distribution and 
abundance) and performance (measured in terms of either 
somatic and energetic growth or growth rate) metrics for 
juvenile yearling chinook salmon and coho salmon north 
of Cape Blanco suggests that habitat quality in this region 

was better. The results of this study help defi ne the biogeo-
graphical zones for salmon growth and establish regional-
based management strategies for depleted salmon stocks.
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Appendix Table 1
Summary of releases of coho salmon smolts in 2000 by region. This summary of releases of all hatchery coho salmon smolts 
by region was calculated from data in the Pacifi c States Marine Fisheries Commission Regional Mark Information System 
(http://www.rmis.org/ [accessed 5 April 2003]) and in USFWS 2001 (see Footnote 2 in the general text).

 Release weight (g)
 No. of release Total fi sh
 groups  released Marked  mean (SD)

All British Columbia 250 13,612,715 71.4% 19.6 (5.7)
Washington: St. Juan de Fuca, Puget Sound, Skagit River, 
 Nooksack River, etc.   83 15,316,299 86.4% 29.1 (19.7)
Washington:
 North of Columbia River to Cape Flattery  63 7,630,257 76.7% 31.6 (5.3)
 Columbia River 140 29,879,137 89.0% 32.0 (6.4)
 Oregon Coast north of Cape Blanco  14 809,962 95.6% 41.6 (7.4)
 Southern Oregon and Northern California: Rogue, Klamath, 
  and Trinity Rivers   5 745,060 99.8%1 42.1 (4.4)

1 100% of the fi sh released from Klamath and Trinity Rivers were clipped on the maxillary. 
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Hawthorne, Joy

From: Browne, Peter
Sent: Wednesday, October 31, 2007 9:29 AM
To: 'James Hastreiter'; 'Bridgette Lohrman'; 'Kathy Roberts'; McCann, Mary; 

'CMORAM@stoel.com'
Cc: Murphy, Michael; 'Steve Kopf'; 'Cathy.Tortorici@noaa.gov'
Subject: RE: Draft BA conference call; Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific.

Just a reminder for today's conference call. 
  
Peter 
  
Peter Browne  
Devine Tarbell & Associates, Inc.  
  
 

From: Browne, Peter  
Sent: Monday, October 22, 2007 10:54 AM 
To: 'James Hastreiter'; Bridgette Lohrman; Kathy Roberts; McCann, Mary; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf; 'Cathy.Tortorici@noaa.gov' 
Subject: Draft BA conference call; Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific. 

Good morning. 
  
After hearing back from folks, the following time and date works best: 
  
Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific. 
  
For the conference call, please use the following: 
  
(866) 715-8171 
code: 1192276 
  
I look forward to our discussion on the 31st. 
  
Peter 
  
  
  
Peter Browne  
Devine Tarbell & Associates, Inc.  
  
 

From: James Hastreiter [mailto:James.Hastreiter@ferc.gov]  
Sent: Monday, October 22, 2007 10:21 AM 
To: Browne, Peter; Bridgette Lohrman; Kathy Roberts; McCann, Mary; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf 
Subject: RE: Reedsport OPT Wave Park - Draft BA conference call 
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Hi Peter, 
 
Wed. Oct. 31 10-10:30 works best for me.  Sorry I didn’t get back to you sooner but I was out of the office.  Thanks. Jim 
 

From: Browne, Peter [mailto:Peter.Browne@DevineTarbell.com]  
Sent: Thursday, October 18, 2007 2:20 PM 
To: Bridgette Lohrman; Kathy Roberts; McCann, Mary; James Hastreiter; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf 
Subject: Reedsport OPT Wave Park - Draft BA conference call 
 
The requests for updated threatened and endangered species information were sent to NOAA and USFWS 
earlier this month, and it seems like this would be a good time to hold an initial conference call with NOAA, 
USFWS, FERC, and the OPT team regarding development of the draft BA for the Reedsport Project.  A main 
goal of the call would be to discuss the timeline for development of the draft BA and opportunities for NOAA 
and USFWS to provide input during the process as well as to comment on the draft BA.  Please let me know if 
you would like to discuss additional items at this time. 
  
Would either of the following date/times work for you to have a conference call? 
  
Tuesday, October 30, 2007 - 1:00 - 1:30 p.m. Pacific 
Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific 
  
Best regards, 
  
Peter 
  

Peter Browne  
Devine Tarbell & Associates, Inc.  
970 Baxter Boulevard  
Portland, ME 04103  
P: 207.239.3863  
F: 207.775.1031  

 
 
 
 

NOTICE:  This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential 
and/or privileged information.  If you are not the intended recipient, please notify the sender and destroy this e-mail.  In addition, any 
unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly prohibited. 
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Hawthorne, Joy

Subject: Aquatic Species Meeting Agenda
Attachments: Agenda_11-6-7_aquatics.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Thursday, November 01, 2007 5:17 PM 
To: Megara Kastner; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken 
Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, 
Peter; Bruce Mate; Steve Kopf 
Subject: Aquatic Species Meeting Agenda 
 
Attached is the agenda for next week's aquatic species meeting.  You should be received revised study plans 
from DTA this afternoon also.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, November 6th 10:00 – 4:00  
World Trade Center—River Room 

And  
Wednesday, November 7th 9:00 – 3:00  

World Trade Center—Flags Conference Room 
121 S.W. Salmon Portland, OR 

Call-In Line:  (605) 990-0150 149725#   
 

TUESDAY AGENDA 
 

Outcomes: 
 Create a plan for Agreement in Principle by December 
 Review and finalize erosion/accretion and littoral process issues 
 Finalize comments and actions on all other study plans 

 
 
 
10:00 – 10:30 ................. Agenda Review/Review of Homework 
 
10:30 – 12:00 ....... Study Review:  Wave, Current and Transport Study 

 Study modifications, clarifications, etc? 
 Discussion of potential additional monitoring options for 

project specific impacts.  Specifically, with regard to littoral 
process and erosion and accretion 

 General screening for coordinating committee? 
 Use and relevance of control site?  
 

 
12:00 – 1:00  LUNCH 
 
1:00 – 2:30 .................................... Water Quality Issues 

 Discussion of propsed baseline and monitoring study (see 
Section 3.5 of Fish, Invertebrates, and Plankton Study) 

 Anti-fouling paint and maintenance issues 
 SPCC Plan 
 Other ODEQ Concerns 

 
2:30 – 4:00 ....................................... Salmonid Issues 

 Regulatory requirements for salmon 
 Discussion of exposure and response concerns 
 Next steps 

 
 



WEDNESDAY AGENDA 
 

 
9:00 – 9:30  ......................................  Agenda Review 
 
9:30 –  10:00  ....................... Template/Study Plan Overview 
 
10:00 – 10:45  ............................... Study Review:  EMF  

 Study modifications, clarifications, etc? 
 General screening for coordinating committee? 
 Use and relevance of control site? 

 
10:45 – 11:15 ..... Study Review:  Marine Mammal and Acoustic Effects 

 Study modifications, clarifications, etc? 
 General screening for coordinating committee? 
 Use and relevance of control site?  

 
11:30 – 12:00 ................................ Non-study measures 

 Are measures for the project outside monitoring studies that 
need to be agreed to prior to settlement?   

 
12:00 – 1:00  LUNCH 
 
1:00 – 2:00:  ...... Study Review:  Fish, Invertebrates, and Plankton Study 

 Study modifications, clarifications, etc? 
 General screening for coordinating committee? 
 Use and relevance of control site?  

 
2:00 – 2:30 ..................................... Cumulative Effects 

 Agency Requirements 
 Aquatic Team Role 
 Any additional actions 

 
2:30 – 3:00 ....................................... Team Next Steps 
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Hawthorne, Joy

From: Kathy_Roberts@fws.gov
Sent: Thursday, November 01, 2007 3:54 PM
To: McCann, Mary; Browne, Peter
Cc: Bridgette Lohrman; Jim Hastreiter
Subject: Fw: Draft BA conference call; Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific.
Attachments: BAGuidance2007.pdf; ExampleFernRidgeBA.pdf; 01F463brownpelican.wpd; 

01F697brownpelican.wpd; 1999 New Carissa BO.pdf; 05newRiverconsultation.doc

 
Mary, I have a few documents to send.  The first is what should be in a BA (I will also give handbook to DTA 
on Tues so you can format like our bo's); 2nd is a sample of a well written BA(which provides the pertinent 
information and analysis that supports your conclusion);  and 2 older brown pelican bo's (needs to be 
updated), New Carissa BO (mamu), and snowy plover BO (New River mgt plan).  All are a little out of date.  
Hopefully the new River has the updated critical habitat, but you can double check with our national website. 
Even critical habitat has an affect call as do calls to the species, and a rationale for why the call is being 
made.  I noticed on the snowy plover critical habitat, it did not exactly say "NE", LAA, or NLAA but we do this 
now.  I have nothing on short-tailed albatross yet but Hawaii office is checking for me.  I have folks you can 
contact to help you make your effect determinations who are the species experts or have updated numbers 
(for instance there is probably better data on the brown pelican). 
Good luck and I can be a reference for information as I can help. 
 
(See attached file: BAGuidance2007.pdf)  (See attached file: 
ExampleFernRidgeBA.pdf)  (See attached file: 01F463brownpelican.wpd)(See attached file: 
01F697brownpelican.wpd)  (See attached file: 1999 New 
Carissa BO.pdf)   (See attached file: 05newRiverconsultation.doc) 
  I see mamu example is quite old.  I am asking for more current examples, like the Makah Bay Project. 
 
Did you hear the Finavera buoy off Newport sunk?  I didn't know buoys could sink. 
 
Kathy Roberts - Fish and Wildlife Biologist USFWS - Oregon Fish and Wildlife Office 2600 SE 98th St.  Suite 
100 Portland,  OR  97266 
(503) 231-6179 
FAX (503) 231-6195 
----- Forwarded by Kathy Roberts/OSO/R1/FWS/DOI on 11/01/2007 12:34 PM 
----- 
                                                                            
             "McCann, Mary"                                                 
             <Mary.McCann@Devi                                              
             neTarbell.com>                                             To  
                                       "James Hastreiter"                   
             10/31/2007 10:05          <James.Hastreiter@ferc.gov>,         
             AM                        "Bridgette Lohrman"                  
                                       <bridgette.lohrman@noaa.gov>,        
                                       "Kathy Roberts"                      
                                       <kathy_roberts@fws.gov>,             
                                       <CMORAM@stoel.com>                   
                                                                        cc  
                                       "Murphy, Michael"                    
                                       <Michael.Murphy@DevineTarbell.com>,  
                                       "Steve Kopf" <skopf@advan-tek.com>,  
                                       <Cathy.Tortorici@noaa.gov>           
                                                                   Subject  
                                       RE: Draft BA conference call;        
                                       Wednesday, October 31, 2007 - 10:00  
                                       - 10:30 a.m. Pacific.                
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The number is now available, please call back in. 
 
Sorry for the confusion. 
 
Mary 
 
From: Browne, Peter 
Sent: Wednesday, October 31, 2007 9:29 AM 
To: James Hastreiter; Bridgette Lohrman; Kathy Roberts; McCann, Mary; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf; Cathy.Tortorici@noaa.gov 
Subject: RE: Draft BA conference call; Wednesday, October 31, 2007 - 10:00 
- 10:30 a.m. Pacific. 
 
Just a reminder for today's conference call. 
 
Peter 
 
Peter Browne 
Devine Tarbell & Associates, Inc. 
 
 
From: Browne, Peter 
Sent: Monday, October 22, 2007 10:54 AM 
To: 'James Hastreiter'; Bridgette Lohrman; Kathy Roberts; McCann, Mary; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf; 'Cathy.Tortorici@noaa.gov' 
Subject: Draft BA conference call; Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific. 
 
Good morning. 
 
After hearing back from folks, the following time and date works best: 
 
Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. Pacific. 
 
For the conference call, please use the following: 
 
(866) 715-8171 
code: 1192276 
 
I look forward to our discussion on the 31st. 
 
Peter 
 
 
 
Peter Browne 
Devine Tarbell & Associates, Inc. 
 
 
From: James Hastreiter [mailto:James.Hastreiter@ferc.gov] 
Sent: Monday, October 22, 2007 10:21 AM 
To: Browne, Peter; Bridgette Lohrman; Kathy Roberts; McCann, Mary; CMORAM@stoel.com 
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Cc: Murphy, Michael; Steve Kopf 
Subject: RE: Reedsport OPT Wave Park - Draft BA conference call 
 
Hi Peter, 
 
Wed. Oct. 31 10-10:30 works best for me.  Sorry I didn’t get back to you sooner but I was out of the office.  
Thanks. Jim 
 
 
From: Browne, Peter [mailto:Peter.Browne@DevineTarbell.com] 
Sent: Thursday, October 18, 2007 2:20 PM 
To: Bridgette Lohrman; Kathy Roberts; McCann, Mary; James Hastreiter; CMORAM@stoel.com 
Cc: Murphy, Michael; Steve Kopf 
Subject: Reedsport OPT Wave Park - Draft BA conference call 
 
The requests for updated threatened and endangered species information were sent to NOAA and USFWS 
earlier this month, and it seems like this would be a good time to hold an initial conference call with NOAA, 
USFWS, FERC, and the OPT team regarding development of the draft BA for the Reedsport Project.  A main 
goal of the call would be to discuss the timeline for development of the draft BA and opportunities for NOAA 
and USFWS to provide input during the process as well as to comment on the draft BA.  Please let me know if 
you would like to discuss additional items at this time. 
 
Would either of the following date/times work for you to have a conference call? 
 
Tuesday, October 30, 2007 - 1:00 - 1:30 p.m. Pacific Wednesday, October 31, 2007 - 10:00 - 10:30 a.m. 
Pacific 
 
Best regards, 
 
Peter 
 
 
 
Peter Browne 
Devine Tarbell & Associates, Inc. 
970 Baxter Boulevard 
Portland, ME 04103 
P: 207.239.3863 
F: 207.775.1031 
 
 
 
 
 
 
 
NOTICE:  This message is intended only for the use of the individual or entity to which it is addressed, and 
may contain confidential and/or privileged information.  If you are not the intended recipient, please notify 
the sender and destroy this e-mail.  In addition, any unauthorized copying, disclosure or distribution of this 
e-mail, any attachment, or any material contained therein is strictly prohibited. 



 
Guidance for 

Biological Assessments  
for Consultations under Section 7 of the Endangered Species Act 

 
 
1. Letters of Correspondence.   
Before a project begins, write a letter to USFWS (see field office contact info below) with 
a request for a species list.  Identify the kind of project proposed and location.  Once a 
draft BA is developed it may be sent in the USFWS/NMFS for review, the USFWS 
encourages agencies to do this because it improves the process.  When a final BA is 
developed, send it in with a cover letter that states the purpose of the project, its 
location, and brief project description.  The letter should also request consultation 
(informal/formal) for species in action area and request concurrence on determination of 
effect.  
 
2. Description of proposed action (project). 
Describe the following and attach any relevant maps, diagrams, or designs;  

 Who is proposing the action.  
 Where is the action, be as specific as possible.  Include maps, county, 

township, range, stream, and any other pertinent information.  
 What is the proposed action.  Describe what is planned, the objectives of the 

action, include designs, diagrams, and list of practices applied.  
 How is the action going to be implemented.  Give specific details, such as 

what type of equipment is used, access to action area etc.  
 When is the action proposed to be implemented. 

 
3. Description of endangered species, status, distribution and habitat use by the 

species in the project area. 
Identify which species (listed, proposed, and candidate) may potentially be affected 
(beneficially and adversely) by the action. Describe how the species use the project 
area. Assistance with this information can be obtained from USFWS and NMFS. 
 
4. Description of the action area. 
Describe all areas affected by the proposed project.  Discuss current habitat at and near 
action area.  Include on-site inspection or survey data, views of recognized experts 
(e.g., ODFW), and literature review.  Note: Action area includes all areas affected by the 
project, not just the project’s construction footprint.  
 
5. Effects of the proposed action on listed and proposed species or designated 

critical habitat.  
Describe in detail the effects of the action on the species and their habitats including 
direct and indirect effects; consider: 

 Short-term effects 
 Long-term effects 
 Status of the current environmental baseline  

 
Summarize your analysis of all project effects (direct, indirect, short-term, long-term, and 
cumulative). 
 
6. Description of measures to minimize effects to listed species, and proposed 



project monitoring. 
Describe methods to be used to avoid, minimize and correct adverse short and long-
term effects.  Describe what will be monitored, who will monitor and the frequency of 
monitoring. 
 
7. Determination of Effect. 
Clearly state final effects determination (no effect; may affect, not likely to adversely 
affect; or may affect, likely to adversely affect) and rationale.  
 
8. Attachments. 
Attachments should include all relevant information supporting the above categories 
such as maps, project design, drawings, specifications, pollution control plan, photos of 
project site and adjacent area, site survey data, and literature cited. 
 
For more information contact your local USFWS field office (find it at 
http://www.fws.gov/pacific/ecoservices/Field.htm). 
 





















































































































 
 

 United States Department of the Interior 
 

 FISH AND WILDLIFE SERVICE 
 Oregon State Office 
 2600 S.E. 98th Avenue, Suite 100 
 Portland, Oregon  97266 
 (503) 231-6179  FAX: (503) 231-6195 
 
 
 
 
Reply To: 8330.4633 (01) 
File Name:  01F463.wpd 
OARS: 2100,1983 

 

December 8, 2008 

 
 
Robert Willis 
Army Corps of Engineers 
P.O. Box 2946 
Portland, OR 97208-2946 
 
Subject: Caspian Tern Relocation Fiscal Year 2001-02 Management Plan (1-7-01-F-463) 
 
 
Dear Mr. Willis: 
 
The U.S. Fish and Wildlife Service (Service) has reviewed the April 2, 2001, biological 
assessment for the proposed Caspian Tern Relocation Fiscal Year (FY) 2001-2002 Management 
Plan, (management plan).  Your request for formal consultation was received on April 3, 2001, 
and additional information and revised effects determination was received on April 16, 2001.  
This document represents the Service’s biological opinion on the effect of the proposed action on 
bald eagles (Haliaeetus leucocephalus) and California brown pelicans (Pelecanus occidentalis) 
(pelicans) in accordance with section 7 of the Endangered Species Act of 1973, as amended (16 
U.S.C. 1531 et seq.). 
 
This biological opinion is based on information provided in the biological assessment (Corps 
2001), file materials, and other sources.  A complete administrative record of this consultation is 
on file in this office. 
 
CONSULTATION HISTORY 
 
Informal consultation for similar activities proposed under the management plan was conducted 
in 2000.  Consultation was initiated for the FY 1999 Caspian tern research and 
management October 26, 1998 (Corps 1998).  We provided a concurrence letter dated 
December 11, 1998.  A biological assessment was submitted for the Caspian Tern 
Relocation FY2000 Management Plan and Pile Dike Modification on February 11, 2000, 
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and a concurrence letter was provided on March 16, 2000.  On April 25, 2000, the 
Corps provided an addendum to the FY 2000 biological assessment to the Service to 
address double-crested cormorant and glaucous-winged/western gull research on the 
western end of East Sand Island.  The Service provided a concurrence letter June 7, 
2000, for the research activities addressed in the addendum.  We concurred with your 
determination that the proposed project was not likely to adversely affect bald eagles or 
pelicans based on 12 conservation measures for implementation during research 
activities. 
 
On April 3, 2001, you requested concurrence with your determination that the FY 2001-2002 
proposed project was not likely to adversely affect bald eagles or pelicans.  However, after 
initial review of the information provided and available in our files, we telephoned Mr. Geoff 
Dorsey of your office on April 13, 2001, to inform you that we could not concur with this 
determination due to the likelihood of pelican disturbance during implementation of proposed 
activities.  We received a revision to your biological assessment, concluding that the proposed 
project may adversely affect pelicans, via electronic mail, on April 16, 2001.  
 
Bald eagles may occur in the vicinity of the proposed project, and you have determined that they 
may be affected but are not likely to be adversely affected by the proposed project activities.  
Bald eagles have been occasionally observed within the East Sand Island Caspian tern colony.  
Their presence was generally associated with scavenging of bird carcasses.  Occasional bald 
eagle flyovers of the East Sand Island tern colony also occur which result in mass flights by the 
nesting terns.  Bald eagles were relatively frequent visitors to the Rice Island colonies in 
previous years where they preyed on both adult and young Caspian terns.  Based on information 
in the biological assessment, information in our files, and the proposed project as described 
below, we concur with your determination that the proposed activities are not likely to adversely 
affect bald eagles for the following reasons: 
 

1. Observations of bald eagles at East Sand Island are typically west of the “stump” 
(Figure 1 and 2) and thus removed from researchers concealed in their blinds.  
The potential exists to disturb bald eagles that might occur along the north shore 
during the researchers' walk into the tunnel entrance.  Bald eagles can be 
discerned from a substantial distance and research activity, particularly the walk 
into the tunnels and blinds, can be adjusted through temporary avoidance of the 
area or discontinuance of the effort until bald eagles move of their own volition.  

 
2. Rocket netting on Rice Island would not occur if eagles were present at the 

netting location as their presence would disturb and potentially prevent Caspian 
terns from settling in the area where they could be netted. 

 
3. The altitude and location of telemetry flights are more than sufficient to preclude 

impacts to perching, nesting and foraging bald eagles. 
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4. When bald eagles are present, lethal sampling of Caspian terns or cormorants will 
be delayed until the eagle(s) has moved to another location on its own volition. 
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Figure 1.  Map of East Sand Island with location of cormorant study area and pile dikes. 
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Figure 2.  Map of East Sand Island with locations of geographical landmarks. 
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5. Eagles are typically absent from the cormorant colony when evening forays will 
be made to collect chick regurgitations or when doubly-labeled water samples are 
taken. 

 
The information you provided indicated that the proposed activities addressed under the 
management plan will have no effect on western snowy plovers (Charadrius alexandrinus 
nervosa), Oregon silverspot butterflies (Speyeria zerene hippolyta), or Howellia (Howellia 
aquatilis).  Since you have determined there will be no effect on these species, they will not be 
addressed further in this biological opinion. 
 
 
 BIOLOGICAL OPINION 
 
 DESCRIPTION OF THE PROPOSED ACTION 
 
The biological assessment describes several categories of proposed activities to occur during 
fiscal years 2001 and 2002.   Proposed actions for 2001 will differ slightly from those 
enacted in 1999 and 2000 (Corps 1998, 2000a, 2000b).   
 
 
Tern hazing 
 
A court-ordered injunction has been placed on human disturbance of Caspian terns to 
preclude nesting, roosting and/or loafing at Rice Island.  Human disturbance will only 
occur if the injunction is lifted. The Corps would then implement localized disturbance of 
Caspian terns on Rice Island to dissuade them from nesting on the island.  Disturbance 
actions would be discontinued with laying of the first tern egg.  Human disturbance 
actions in FY 2001-2002 at Rice Island locations would be initiated on or about April 1 
and extend to laying of the first egg.  Should the injunction remain, the Corps will 
forego any measures to disturb or dissuade Caspian terns from nesting on Rice Island.  
 
Cormorant Excluders 
 
Cormorant excluders are proposed for placement on pile dikes as directed in the National Marine 
Fisheries Service Biological Opinion for the Dredged Material Management Plan to reduce 
predation on juvenile salmonids.  Excluders must be placed on pile dikes between Miller Sands 
in the lower estuary and Puget Island (river mile 51).  Pile dikes at river miles 3.0, 5.15, and 
6.37 are within the range of use of pelicans on the Columbia River.  Construction is proposed 
for completion prior to arrival of brown pelicans. 
 
Cormorant excluders (spike strips) will be placed on nine pile dikes to preclude perching 
by double-crested cormorants.  Spike strips contain steel wire spikes protruding from a 



 
 

9

base plate at various angles.  These devices will be attached to the spreaders and 
piling tops at each pile dike.  Pile dikes proposed for placement of spike strips in 
FY2001-2002 are located at Columbia River mile 3.0 (West Sand Island), 5.15 (East 
Sand Island), 6.37 (Chinook), 24.00 and 24.63 (Miller Sands), 26.86 and 27.08 (Pillar 
Rock Island) and 51.10 and 51.42 (Eureka Bar).   
 
 
Research Activities 
 
Caspian tern and double–crested cormorant research at East Sand Island and Rice Island will 
include:  rocket netting, radio-tagging, and banding adults; telemetry flights; lethal sampling of 
adults; chick banding, video monitoring; visual observation; boat surveys; and time/activity 
budget monitoring.  Researchers typically operate from blinds and maintain a discrete presence 
in the colony areas to minimize their disturbance to nesting Caspian terns and double–crested 
cormorants.  Blinds and covered surface tunnels serve to hide researchers from observation by 
bald eagles, pelicans, gulls, Caspian terns, and cormorants. 
 
Caspian tern research activities will be focused on the tern colony at the upland site on the 
upstream end of East Sand Island, unless the birds unexpectedly nest in numbers at Rice Island.  
Research efforts would then address both colony locations, comparable to previous efforts in 
1999 and 2000.  
 
Lethal sampling 
As in previous years, researchers lethally sample Caspian terns and double-crested cormorants at 
East Sand Island for the purpose of collecting diet information.  Lethal sampling of Caspian 
terns will be conducted on East Sand Island on the south beach at the base of the pile dike at 
river mile 5.15 and at a north beach location directly opposite the pile dike at river mile 5.15.   
 
Lethal sampling of adult double-crested cormorants at East Sand Island occurs over open water 
generally near the end of the pile dike at river mile 5.15.  This pile dike is 2,380 feet in length or 
0.45 miles distant from the nearest beach/upland area of East Sand Island used by roosting 
pelicans.  This pile dike does provide perching sites for pelicans as reported by Collis et al. 
(2000).  If pelicans are present, the action will be discontinued until the pelicans leave the area 
of their own volition or the collection area can be shifted upstream to other open water areas 
where pelicans are not present.  Collection of adult double-crested cormorants typically ends 
once cormorant chicks are present and chick regurgitations can be collected in a non-lethal 
manner to obtain prey composition information (around June 30).    
 
Researchers will also be investigating the double-crested cormorant colony on East Sand Island 
in 2001.  Their 2001 research will include a monitoring effort to determine if research activities 
in the double-crested cormorant colony on East Sand Island are having an adverse effect on 
pelicans.  
Trapping and radio-tagging 
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Trapping and radio-tagging of 50 adult double-crested cormorant will occur between 2200 and 
0200 hours from May 7 – June 7 on a maximum of 10 different nights.  Effort will be made to 
conclude trapping and radio-tagging operations early in the timeframe as pelicans typically begin 
to arrive in the latter part of May at East Sand Island.  Researchers will also be monitoring the 
cormorant colony for brown pelican presence in the evening prior to entries into the cormorant 
colony for capture and radio tagging.  The researchers will attempt to enter colonies when 
pelicans are not present.  All activities will remain east of the large stump near the westernmost 
blind (Figure 2). 
 
Rocket netting at Rice Island of adult Caspian terns typically occurs from April 7 – April 20, 
prior to nest initiation.  If eagles are not present, netting can occur.  Human presence during 
netting operations would preclude eagles from the location.  The upstream tip of Rice Island is 
used by eagles on occasion although it is not necessarily a focal point for eagle use in the area.   
 
Telemetry 
Tern and cormorant telemetry flights will occur throughout the Columbia River estuary and in 
nearby waters and estuaries.  These flights are typically conducted at 500+ feet in elevation and 
over open water.    
 
Banding 
Banding of tern chicks will occur in the latter part of the nesting season.  Banding will be 
conducted in July and August at East Sand and Rice Island.  If eagles or pelicans are observed 
in the vicinity of the colonies, activities will be delayed until eagles and pelicans leave the area. 
 
Chick regurgitations and energy expenditure 
Collection of chick regurgitations and measurements of adult cormorant energy expenditure 
require nighttime entries into the cormorant colony.  Collection of the desired number of chick 
regurgitations (12-15) requires less than 15 minutes, and night-time entries to the cormorant 
colony for this purpose will be restricted to no more than 15 minutes.  Entry into colony would 
be required no more than six different nights between 2200 and 0200 hours June 15 - July 31.  
Collection of cormorant chick regurgitations is restricted to the eastern portion of the cormorant 
colony, away from the main roost area for pelicans.  If pelicans are roosting near the area of the 
cormorant colony where collection of regurgitations is planned, entry will be postponed until 
pelicans have left the area of their own volition.  All entries into the colony will remain east of 
the stump near the westernmost blind (Figure 2).   
 
Energy expenditure measurements are to be employed from blinds with operations under 
optimum conditions not requiring the researchers to exit blinds and enter the colony.  Entries, if 
necessary, would be very brief, as they would simply require the pickup of birds shot with a 
pellet gun or suppressed .22 rifle.  The report of such a firearm would likely be lower than the 
ambient noise levels within the colony. 
 
Monitoring Potential Disturbance of Pelicans  
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The goal of the proposed monitoring plan is to determine if research activities in the 
double-crested cormorant colony on East Sand Island are having an adverse effect on 
pelicans that roost on the island (i.e., causing a significant change in behavior, 
numbers, or distribution of pelicans in response to disturbance).  Monitoring objectives 
of this portion of the project include:  
 
1. Measure the behavioral reactions of pelicans to researcher activities on the East Sand 

Island cormorant colony. 
2. Monitor the effects of researcher activities on the numbers and distribution of pelicans 

roosting on East Sand Island. 
3. Evaluate other extrinsic factors as they influence the numbers and distribution of pelicans 

roosting on East Sand Island, including date, time of day, tide stage, and weather 
conditions 

4. Assess the effects of other sources of disturbance, both anthropogenic and natural, on the 
behavior, numbers, and distribution of pelicans roosting on East Sand Island. 

 
Monitoring will be accomplished using the following methods: 
1. Behavioral observations the observation tower. 

a. Using the observation tower and night vision enhancement optics, behavioral 
reactions of pelicans will be observed during all night-time entries by researchers 
into the cormorant colony. 

b. Behavioral reactions of individual pelicans to researcher activities would be 
scored for intensity (0 = no visible response, 1 = attentive response, 2 = alert 
response, 3 = alarm response, 4 = flight response).  

c. Researchers will also collect data on the distance of individual pelicans from the 
researchers, the nature of researcher activities, and the type of potentially 
disturbing stimuli produced by researcher activities.  

d. If pelicans flush in response to researcher activities, researchers would attempt to 
determine numbers of pelicans flushed and outcomes (i.e., re-land immediately, 
relocate within the roost, or depart the roost altogether).  

e. If any day-time entry to the cormorant colony becomes necessary, researchers 
would monitor the type and intensity of behavioral reactions by pelicans to these 
disturbance events as well. 

f. Funding permitted, the behavioral reactions of pelicans to cormorant research 
activities will be recorded using low-light video cameras. 

 
2. Visual surveys from the observation tower. 

a. Pelicans will be counted at low tide from the observation tower in the cormorant 
colony a minimum of four days per week.  

 
3. Monitoring numbers and distribution of roosting pelicans from boat-based surveys.  

a. Boat-based counts of all pelicans roosting on East Sand Island and adjacent 
waters will be made late the evening before and early the morning after each 
night-time entry to the cormorant colony by research personnel.  This is the only 
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method by which all pelican roosting areas are visible and would therefore yield 
the most accurate count. 

b. Evening counts would be conducted between 19:00 and 21:00 and morning 
counts would be conducted between 05:00 and 07:00 the following morning.  

c. Evening and morning counts would be recorded for each sector of the East Sand 
Island coastline, which would be clearly delimited on a map of the island.  

d. Evening and morning counts would provide an overnight trend in number of 
pelicans for each coastline sector for each night when on-colony cormorant work 
is planned.  

e. Pelican research personnel would also conduct evening and morning boat-based 
counts to determine overnight trends in brown pelican numbers for nights when 
no research activity on the cormorant colony is planned.  These counts would be 
used to as a “control” for overnight trends.  

f. At least one overnight “control” count would be conducted within a few days 
of each night when on-colony cormorant work is conducted (paired sample 
design).  

g. Differences between dawn and dusk counts on control nights versus nights of 
scheduled colony entries would be compared to determine whether pelicans 
appear to be departing the roost during the night in response to researcher 
activities.  

h. Differences in distribution of roosting pelicans between control nights and entry 
nights would also be examined.  In addition to counts of roosting pelicans per 
sector, researchers would record the substrate type used for roosting (e.g., rock 
jetty, drift wood, sand beach, pile dike, bare ground, standing in water, floating in 
water).  Weather conditions and tide stage during each evening and morning 
count would be noted. 

i. After late evening boat-based counts, observers would attempt to monitor 
numbers of pelicans arriving and departing the roost against the remaining light of 
the sky from the vantage of the observation tower.  This technique would be 
repeated in reverse the following morning, with numbers of pelicans departing the 
roost monitored in the very early morning hours prior to a complete census of 
pelicans on the island from the boat. 

j. Boat-based counts would also be compared to counts from any available high 
resolution aerial photos as a method of validating boat-based counts.  

k. Biweekly summary reports of numbers and distribution of pelicans roosting on 
East Sand Island (simple spreadsheet format) would be provided to the U.S. Fish 
and Wildlife Service. 

 
4. Monitoring and analysis of extrinsic environmental factors on numbers and distribution 

of pelicans. 
a. Date, time of day, tide stage, and weather conditions (i.e., temperature, wind 

speed, wind direction, cloud cover, precipitation) will be recorded during all 
boat-based pelican surveys. 
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b. Using multivariate statistical approaches, researchers will analyze data on 
numbers and distribution of roosting pelicans to determine how pelican roosting 
behavior is influenced by these extrinsic factors.  

c. These same extrinsic variables will be recorded during counts of pelicans from 
the observation tower, and the same analytical approach would be used to assess 
the effects of various environmental factors on numbers and distribution of 
roosting pelicans, regardless of potential disturbance from researchers.  

d. Understanding the effects of other extrinsic factors should provide a baseline for 
evaluating the effects of potential researcher disturbance.  

 
5. Assess the effects of various types of disturbance on pelican behavior 

a. Date, time of day, tide stage, weather conditions, natural disturbances (e.g., bald 
eagles, gulls, cormorants, mammalian predators), and anthropogenic disturbances 
(e.g., watercraft, aircraft, fishers, beach combers) will be recorded. 

b. Data on time-activity budgets of pelicans roosting on or near East Sand Island 
will be collected throughout the study period (June – September).  

c. Such comparative data would also help place effects of cormorant researcher 
activities in the larger context of natural and anthropogenic disturbance of 
pelicans at night roosts. 

 
Several measures are proposed to minimize disturbance to pelicans arising from all proposed 
research activities: 
 
1. Trap and radio-tag nesting double-crested cormorants for studies of foraging 

ecology. 
a. This activity would be completed by June 7, before the normal arrival of large 

numbers of pelicans to roost on East Sand Island.  
b. Researchers would monitor behavioral reactions of any pelicans in the vicinity of 

cormorant trapping activities.  
c. If significant numbers (> 50) of pelicans are present within 200 m of a cormorant 

capture location, trapping activities would be shifted to a part of the cormorant 
colony where few if any pelicans are present.  

d. Each foray into the cormorant colony to capture adults would last less than 30 
minutes, and a maximum of two forays would occur per night.  

 
2. Monitor colony attendance, foraging trip duration, and nesting success of cormorants 

a. Data will be collected from a series of blinds adjacent to the cormorant colony in 
order to minimize the effects of observer presence on cormorant nesting behavior. 

b. Construction of the new blinds and repairs to the pre-existing blinds would be 
completed prior to the initiation of cormorant nesting, which is well before the 
first pelicans arrive on East Sand Island.  

c. Each observation blind would be accessed through a system of above-ground 
tunnels constructed of silt fencing so that nesting cormorants and roosting 
pelicans would not be disturbed.  
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d. Also, researchers will only approach or depart these structures at low tide, in 
order to avoid unnecessary disturbance of nesting gulls. 

 
3. Collect adult cormorants for determination of diet composition during pre-laying and 

incubation 
a. Collection of adult cormorants for diet studies would take place from early April 

to mid-June to avoid pelicans.  
b. Cormorant shooting from boats using 12 gauge shotguns would occur at least 0.5 

kilometers from the shores of East Sand Island, and, therefore, at least 0.5 km 
from where pelicans normally roost.  

c. If pelicans are present within 400 meters, either on the water or perched on 
pilings or pile dikes, cormorant collecting activities would either be shifted to a 
new location or postponed until pelicans had left the area on their own volition.  

 
4. Collect chick regurgitations for determination of diet composition during chick-rearing 

a. Collection of chick regurgitations would take place during the period June 15 – 
July 31, when significant numbers of pelicans use East Sand Island as a night 
roost.  

b. To minimize disturbance to roosting pelicans, forays into the cormorant colony to 
collect chick regurgitations would occur on only six different nights, would last a 
maximum of 15 minutes per foray, and there would be no more than one foray per 
night.  

c. Collection of chick regurgitations would be restricted to the eastern end of the 
cormorant colony in order to minimize disturbance to roosting pelicans and to 
cormorants nesting in productivity plots.  

d. If observations of the cormorant colony prior to a planned collection of chick 
regurgitations reveals that pelicans are roosting within 6 m (20 feet), the 
collection would be postponed or shifted to an area of the cormorant colony 
where pelicans are absent. 

e. Any instances when pelicans are inadvertently flushed would be recorded. 
 
5. Measure daily energy expenditure of nesting cormorants  

a. The doubly labeled water experiments would be conducted during the period June 
20 – July 10, after the arrival of significant numbers of roosting pelicans on East 
Sand Island.  

b. In order to minimize disturbance to roosting pelicans, researchers would capture 
adult cormorants at night (22:00 – 04:00) while concealed in small blinds located 
on the ground at the edge of the colony.  Nesting cormorants can be readily 
noosed or netted at night from within the blind without disturbing other nesting 
cormorants or roosting pelicans.  

c. If recapture of half the injected cormorants from the blinds is infeasible, then up 
to 20 injected adults would be collected using either high-powered pellet guns or 
.22 rifles equipped with suppressors.  These weapons produce a quiet report and 
are not likely to flush any pelicans nearby. 
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d. In the event of lethal collections, it would be necessary to retrieve the carcass of 
the shot cormorant in order to collect a blood sample.  If the cormorant carcass 
can not be retrieved from a blind using a hook on the end of a telescoping pole, 
then it may be necessary to leave the blind briefly to retrieve the carcass and 
collect the blood sample.  Entry into the colony may cause some pelicans to 
flush.  Researchers intend to minimize the number of forays by shooting several 
injected adults at one time, if necessary, and retrieving the carcasses during a 
single, short foray.  

 
On a regular basis, but at least biweekly, staff with the research team would contact or meet with 
U.S. Fish and Wildlife Service staff to review results of the brown pelican monitoring on East 
Sand Island. If the data indicate a level of disturbance to pelicans from researcher activities that 
is of concern to Fish and Wildlife Service staff, then the activity that is causing the concern 
would be modified in order to reduce or eliminate the potential impact on pelican behavior.  If 
the behavior of pelicans roosting on East Sand Island continues to indicate significant effects due 
to researcher activity, then the activity could be eliminated in-season. 
 
 
STATUS OF THE SPECIES 
 
California brown pelicans are common summer residents along the Oregon coast and estuaries.  
They are large (50 inches/125 cm) brown coastal birds with a wingspan of up to six feet.  They 
are fish-eating and use their large bill and throat pouch to aid in capturing and eating many fish 
species.  They can often be distinguished from other coastal birds by their habit of plunging into 
water bill-first when foraging (Peterson 1990). 
 
Pelicans nest in colonies on islands of southern California and western Mexico during the early 
spring.  These islands are characteristically free from mammalian predators and human 
disturbance and provide an adequate and consistent food supply.  The nesting season begins in 
late fall or early winter and extends through the spring and occasionally into early summer, 
varying between nesting sites and years.  Pelicans typically initiate nesting activity between 
three and five years of age, and little evidence exists to indicate that they renest following a 
failed or successful nesting attempt. 
 
During the remainder of the year, pelicans roost communally, generally in areas that have 
adequate food supplies, some type of physical barrier to predation and disturbance, and provide 
protection from possible environmental stresses such as high wind and surf.  They summer in 
coastal areas from Vancouver Island, British Columbia, Canada south to Colima Mexico 
(USFWS 1983).  Roosting and loafing areas are considered essential habitat for pelicans and 
include offshore rocks and islands, river mouths with sand bars, and coastal breakwaters, pilings, 
and jetties (USFWS 1983). 
The numbers of breeding birds, nest attempts, and productivity of pelicans has increased since 
data on breeding success was first collected in 1969 (Gress and Martin 2000).  However, the 
birds have experienced a wide variation in success over approximately 30 years that data have 
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been collected.  Jaques et al. (1994) describes the contraction and expansion of the non-breeding 
range of the brown pelican over the last two hundred years.  Her work documents an expansion 
of the pelican’s non-breeding range into the Pacific Northwest starting in the early to mid 1970's, 
and development of a regular seasonal migration involving over a thousand pelicans in 1985.  
Jaques et al. (1994) implicates two factors in this range expansion: the increase in the Southern 
California Bight breeding population, and a long-term warm water regime in the North Pacific 
Ocean that is associated with abundant pelican prey populations. 
 
Recovery efforts for this species have focused on three objectives: maintenance of existing 
sub-populations in Mexico; securing long-term protection of adequate food supplies and 
essential nesting, roosting, and offshore habitat throughout the range; and restoration of 
population size and productivity to self sustaining levels within the Southern California Bight.  
Significant gains toward these objectives include protection and management of the nesting sites 
on the Channel Islands in the Southern California Bight; development of appropriate fishery 
management plans for important prey species such as the northern anchovy; and cessation of the 
domestic use and offshore disposition of DDT.  The Service is currently conducting a status 
review of the brown pelican to evaluate the success of these and other recovery activities, and to 
assess current populations levels and productivity trends.  The results of this status review will 
be compared with the recovery goals identified in the California Brown Pelican Recovery Plan. 
 
 
ENVIRONMENTAL BASELINE 
 
Status of the Species in the Action Area 
 
Pelicans begin to arrive in Oregon during May to June, after the breeding season.  The birds 
remain in Oregon through October to early November when they begin to return to their 
breeding grounds (Gilligan et al. 1994).  Numbers of brown pelicans in the Pacific Northwest 
tend to peak in September.  The pilings, dikes, jetties, rocks, and islands along the Columbia 
River Estuary are regularly used as roosting and loafing sites by brown pelicans during these 
months between breeding seasons.  
 
East Sand Island is the largest roost site for brown pelicans in Oregon.  It has received increased 
use since 1989 (Dan Roby, OSU, pers. comm.).  Use of the island has likely increased due to the 
loss of night roosts in Willapa Bay, Washington from erosion and an overall increase in 
numbers.  The number of pelicans using the island varies as they move between Willapa Bay, 
Grays Harbor, and the coast (Table 1).  More than 2,000 are typically present at East Sand 
Island (Al Clark, USFWS, pers. comm.).  Pelicans roost throughout the cormorant nesting 
colony and also on a sandy beach at the western tip of the island.  Data are not available 
regarding the daily roosting patterns of pelicans on East Sand Island. 
 
Table 1.  Total numbers of brown pelicans counted during aerial surveys in Columbia River, 
Willapa Bay, and Columbia River estuaries (Jaques 2001). 
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Estuary 

 
1998 1999 

 
2000 

 
Jul 9 

 
Jul 29 Aug 31 Aug 16 Sep 8-11 

 
Aug 30 Sep 6 

 
Grays Harbor 
 
Sand Island 

 
200 

 
800 607 8 116 

 
1,675 850

 
Westport Harbor 

 
0 

 
0 0 99 49 

 
202 200

 
Total 

 
266 

 
1,061 698 772 227 

 
2,156 1,313

 
Willapa Bay 
 
Sand I. 

 
750 

 
775 450 0 0 

 
0 0

 
Graveyard Spit 

 
200 

 
70 75 27 0 

 
41 8

 
Gunpowder Sands 

 
0 

 
280 0 375 668 

 
720 1,063

 
Leadbetter Point 

 
0 

 
0 0 57 169 

 
0 36

 
Ellen Sands 

 
0 

 
0 32  

 
15 10

 
Other 

 
31 

 
235 192 41 53 

 
21 24

 
Total 

 
981 

 
1,360 749 500 890 

 
797 1,141

 
Columbia River 
 
East Sand Island 

 
581 

 
137 520 134 50 

 
3,587 2,066

 
Total 

 
669 

 
147 653 435 823 

 
4,135 2,545

 
Overall Total 

 
1,916 

 
2,568 2,100 1,707 1,940 

 
7,088 4,999

 
 
EFFECTS OF THE ACTION 
 
Cormorant Excluders 
 
Construction of excluders is proposed to be completed prior to pelican arrival.  The Corps will 
direct the contractor to place excluders on the pile dike at river mile 5.15 in early to 
mid-May. The pile dike at river mile 3.0 would be fitted with excluders next and then the 
pile dike at Chinook (river mile 6.37).  This would provide a better margin of error, 
removing construction actions from the vicinity of East Sand Island early in the season.  
However, if pelicans arrive prior to completion, substantial alternative roost sites exist on East 
Sand Island that would not be affected by construction activities.   
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Excluders will prevent pelicans from using some perch sites.  To provide for continued 
pelican use of some pile dikes, the Corps will leave 40 open pilings in the nearshore 
area of the pile dike at river mile 3.0, 40 open pilings in four groups of 10 each uniformly 
distributed throughout the dike at river mile 5.15 and 20 open pilings in the offshore 
portion of the pile dike at river mile 6.37 for pelican perch sites.  Ample perching space 
for brown pelicans at each pile dike location should be available on open pilings in addition 
to king piles and end dolphins that will not be fitted with excluders.  The number of open pilings 
is based generally on the mean high weekly count for these pile dikes.  
 
Research Activities 
 
Two new cormorant blinds adjacent to the existing blinds and two elevated blinds west of the 
tower blind, and east of the “stump” are included in the proposed work (Figure 1 & 2).  Use of 
the proposed tunnel arrangement will maintain researcher access confined to the original tunnel 
entry point used in 2000.  This would minimize disturbance to pelicans that use the north beach 
during southerly winds which would otherwise increase if a second, further west tunnel entrance 
were to be used.   
 
Lethal sampling of cormorants 
 
Lethal sampling of adult double-crested cormorants at East Sand Island occurs over 
open water generally near the end of the pile dike at river mile 5.15 (Figure 1).  This 
pile dike is 2,380 feet in length or 0.45 miles distant from the nearest beach/upland area 
of East Sand Island used by roosting brown pelicans.  This pile dike does provide 
perching sites for brown pelicans as reported by Collis et al. (2000).  If brown pelicans 
are present, the action can be discontinued until the pelicans leave the area of their own 
volition or the collection area will be shifted upstream to other open water areas where 
pelicans are not present.  Collection of adult double-crested cormorants typically ends 
once cormorant chicks are present and chick regurgitations can be collected in a 
non-lethal manner to obtain prey composition information (around June 30).    
 
Lethal sampling of Caspian terns 
Caspian tern sampling locations are sufficiently distant from the primary brown pelican roosting 
locations on the western portion of East Sand Island to preclude disturbance to pelicans at those 
locations.  Should pelicans occur near these lethal sampling locations, the researcher collecting 
birds can simply hold fire or exit the location until pelicans leave the area of their own volition.   
 
Trapping and radio-tagging 
Sampling would occur between 2200 and 0200 hours from May 7 – June 7 on a maximum of 10 
different nights.  Effort will be made to conclude trapping and radio-tagging operations early in 
the timeframe as brown pelicans typically begin to arrive in the latter part of May at East Sand 
Island.  Researchers will also be monitoring the cormorant colony for brown pelican presence in 
the evening prior to entries into the cormorant colony for capture and radio tagging.  Thus, the 
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researchers can adjust their entries to time periods when brown pelicans are not present.  These 
actions are expected to eliminate any impact from this research element on brown pelicans. 
 
Rocket netting 
Rocket netting will not affect brown pelicans as it occurs on Rice Island where brown pelicans 
are unlikely to occur.  Rocket netting activities should also be completed in March - April, prior 
to arrival of pelicans. 
 
Telemetry 
The altitude and location of telemetry flights is more than sufficient to preclude impacts to 
pelicans. 
 
Chick regurgitations and energy expenditure 
Collection of chick regurgitations and measurements of adult cormorant energy 
expenditure require nighttime entries into the cormorant colony.  Collection of the 
desired number of chick regurgitations (12-15) requires less than 15 minutes, and 
night-time entries to the cormorant colony for this purpose will be restricted to no more 
than 15 minutes. Collection of cormorant chick regurgitations is restricted to the eastern 
portion of the cormorant colony, away from the main roost area for brown pelicans.  If 
pelicans are roosting near the area of the cormorant colony where collection of 
regurgitations is planned, entry will be postponed until pelicans have left the area of 
their own volition.  Despite efforts to reduce harassment, some pelicans may be 
disturbed and abandon roosting during nighttime collection forays. 
 
Energy expenditure measurements are to be employed from the blinds with operations 
under optimum conditions not requiring the researchers to exit the blinds and enter the 
colony.  Entries, if necessary, would be very brief, as they would simply require the 
pickup of birds shot with a pellet gun or suppressed .22 rifle.  These short entries may 
cause harassment through disturbance of some pelicans and result in the roosting 
abandonment. 
 
Data indicate that pelicans continued to use East Sand Island in substantial numbers even after 
cormorant colony entries were conducted.  No abandonment of the island as a night roost 
location is apparent from these data.  Fluctuations in numbers of pelicans present does occur 
based on the data presented in the biological assessment (Corps 2001).   It is unknown if these 
fluctuations are affected by colony entries.  Research and monitoring of pelicans, as described 
in this biological opinion, should provide better assessment of the potential effects of cormorant 
and tern research on roosting brown pelicans. 
 
Monitoring Potential Disturbance of Pelicans  
Monitoring of the double-crested cormorant colony and roosting brown pelicans 
(response to cormorant research activities) will be a major element of the research 
action on East Sand Island.  Five blinds have been constructed and are used for 
monitoring.  The surface tunnels, constructed with silt fencing, conceal researchers 
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entering the blinds.  They begin north of the colony and are entered from the north 
beach (Figure 1 and 2).  The tunnels then run between each blind while minimizing 
obstruction of cormorant and gull nesting areas.  These tunnels will minimize 
disturbance to brown pelicans that use the north beach during southerly winds.   
 
Proposed monitoring activities may disturb pelicans roosting on East Sand Island.  
Researchers in 2000 conducted a limited series of counts of brown pelicans to ascertain 
their numbers and location on East Sand Island and to determine pelican response to 
research activities.  Observers stationed in the tower blind could survey brown pelicans 
located east of the tower, from the tower to the stump, from stump to jetty, on the water 
adjacent to South shore, on the West pile dike, on North beach and on the North side of 
the West jetty (Figures 1 and 2).  
 
Boat surveys were necessary to observe brown pelicans on the West Jetty (except 
North side), and the West Beach.  Boat surveys provided a substantially higher total 
count of brown pelicans on the entire island and particularly for locations east of the 
tower and on the North beach.  Boat counts were also higher for the North side of the 
West jetty location although not as substantial as for the West Jetty and North beach 
locations.  These paired observations indicated that many pelicans were out of view of 
observers even when positioned in the elevated tower blind.  This blind is nearest the 
point of colony entry used by cormorant researchers.   
 
Researchers, approaching the blind from the east on foot traverse the intertidal area along the 
north shore, are less visible to pelicans than the tower blind location due to their lower elevation 
relative to the roosting locations, terrain, and vegetative barriers.  Pelicans occurring west of the 
tunnel entrance location are also precluded from detecting researchers by terrain and vegetation.  
Researchers exiting the tunnels at night to return to camp are further obscured from view by 
pelicans due to darkness.  
 
On occasion, when the wind is out of the south, pelicans have been observed roosting along the 
north beach near the researchers’ approach to the blind access tunnel.  These pelicans can be 
clearly seen from the first access point to the beach.  Potential disturbance to pelicans (causing 
birds to flush or take flight) under these conditions will be avoided by aborting any plans to 
conduct research on the cormorant colony until conditions change and the pelicans shift to other 
roost sites of their own volition. 
 
Researchers traveling through the above-ground “tunnels” are not visible to gulls, cormorants 
and/or pelicans.  Nor are researchers visible once in the tower or cormorant blinds.  These 
features are extremely close to the nesting cormorants and yet no detection of researchers occurs. 
  Any additional blinds, tunnels and associated structures will be constructed prior to the arrival 
of double-crested cormorants and well prior to any occurrence by pelicans.     
 
A discrete research effort will focus on monitoring brown pelican response to cormorant 
research actions.  This effort would allow for in-season adjustment of cormorant research 
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actions to further reduce or eliminate disturbance to pelicans.  Funding permitting, video 
cameras and direct behavioral observations will be used to collect data on pelican use of 
surveyed areas prior to, during, and after entries into the cormorant colony for research purposes. 
 Periodically throughout the field season, researchers and USFWS personnel can review video 
tapes and/or conduct site visits to assess impacts to pelicans associated with research activities.  
If it is determined that significant impacts to pelicans can not be avoided by simply changing 
research protocols, researchers and the USFWS could agree to suspend the research activity in 
question. 
 
 
Cumulative Effects 
 
Cumulative effects are those effects of future State, local, or private actions that are reasonably 
certain to occur within the action area considered in this biological opinion.  Future Federal 
actions that are unrelated to the proposed action are not considered in this section because they 
require separate consultation pursuant to section 7 of the Act.  Occasional recreational use of the 
island may cause disturbance to pelicans and other birds using East Sand Island.  In addition, 
commercial or recreational boat traffic may rarely cause pelicans to take flight from a roosting or 
loafing position.  However, these disturbances are expected to be infrequent and have little 
overall impact on roosting pelicans. 
 
 
CONCLUSION 
 
After reviewing the current status of the California brown pelican, the environmental baseline for 
the action area, the effects of the proposed action, and the cumulative effects, it is the Service's 
biological opinion that the proposed Caspian Tern Relocation Fiscal Year 2001-02 Management 
Plan is not likely to jeopardize the continued existence of the pelican for the following reasons: 

1. The activity will not affect the reproductive behavior or success. 
2. The activity is not likely to alter the number of pelicans present in the action area. 
3. The activity is not likely to alter the distribution of pelicans in the action area. 

No critical habitat has been designated for this species, therefore, none will be affected. 
 
 
 INCIDENTAL TAKE STATEMENT 
 
Sections 4(d) and 9 of the Act, as amended, prohibit taking (harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture or collect, or attempt to engage in any such conduct) of listed species 
of fish or wildlife without a special exemption.  Harm is further defined to include significant 
habitat modification or degradation that results in death or injury to listed species by 
significantly impairing behavioral patterns such as breeding, feeding, or sheltering.  Harass is 
defined as actions that create the likelihood of injury to listed species to such an extent as to 
significantly disrupt normal behavior patterns which include, but are not limited to, breeding, 
feeding, or sheltering.  Under the terms of section 7(b)(4) and section 7(a)(2), taking that is 
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incidental to and not intended as part of the agency action is not considered a prohibited taking 
provided that such taking is in compliance with the terms and conditions of this incidental take 
statement. 
 
 
AMOUNT AND EXTENT OF TAKE 
 
The Service anticipates that no more than 50 brown pelicans on each of six nights (300 total) 
will be harassed through disturbance as a result of the research activities proposed for East Sand 
Island as described in the biological assessment (Corps 2001).  
 
Upon location of a dead, injured, or sick endangered or threatened species specimen, initial 
notification must be made to the Service Law Enforcement Office in Wilsonville, OR at 
(503)682-6131.  Care should be taken in handling sick or injured specimens to ensure effective 
treatment and care or the handling of dead specimens to preserve biological material in the best 
possible state for later analysis of cause of death.  In conjunction with the care of sick or injured 
endangered species or preservation of biological materials from a dead animal, the finder has the 
responsibility to carry out instructions provided by Law Enforcement to ensure that evidence 
intrinsic to the specimen is not unnecessarily disturbed. 
 
 
REASONABLE AND PRUDENT MEASURES 
 
The measures described below are non-discretionary.  They must be implemented so that they 
become binding conditions in order for the exemption in section 7(a)(2) to apply.  The Corps 
has the continuing duty to regulate the activities covered in this incidental take statement.  If the 
Corps fails to require cooperator to adhere to the terms and conditions of the incidental take 
statement, or fails to retain the oversight to ensure compliance with these terms and conditions, 
the protective coverage of section 7(o)(2) may lapse. 
 
We believe the following reasonable and prudent measures are necessary and appropriate to 
minimize take of pelicans: 
 

4. Minimize the potential for disturbance of pelicans while trapping and radio-tagging 
nesting double-crested cormorants. 

5. Minimize the potential for disturbance of pelicans while monitoring colony attendance, 
foraging trip duration, and nesting success of cormorants 

6. Minimize the potential for disturbance of pelicans while collecting adult cormorants for 
determination of diet composition during pre-laying and incubation 

7. Minimize the potential for disturbance of pelicans while collecting chick regurgitations 
for determination of diet composition during chick-rearing. 

8. Minimize the potential for disturbance of pelicans while measuring daily energy 
expenditure of nesting cormorants. 
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9. Report on implementation of research activities and findings regarding effects to 
pelicans, as described in the biological assessment. 

 
In order to be exempt from the prohibitions of section 9 of the Act, the Service must comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above.  These terms and conditions are non-discretionary. 
 
 6. To reduce disturbance while trapping and radio-tagging cormorants, researchers will: 

a. Attempt to conclude operations prior to the arrival of pelicans in the latter part of 
May at East Sand Island.   

b. Researchers will monitor the cormorant colony for brown pelican presence in the 
evening prior to entries into the cormorant colony for capture and radio tagging.  No 
entry will occur if pelicans are present. 

c. Each foray into the cormorant colony to capture adults would last less than 30 
minutes, and a maximum of two forays would occur per night 

7. To minimize disturbance while entering tunnels to blinds to conduct monitoring, 
researchers will: 
a. Abort any plans to conduct research if pelicans can be seen from the first access point 

to the beach until conditions change and/or the pelicans shift to other roost sites of 
their own volition. 

b. Only exit the research tunnels after dark or if no pelicans are visible from the north 
tunnel entrance. 

8. To minimize disturbance while lethally collecting off-colony adult cormorants or terns, 
collectors will: 
a. Refrain from lethal collection within 400 meters of either the cormorant colony, 

where pelicans often roost. 
b. Refrain from lethal collection if any individual pelican is within 200 meters of the 

collector. 
9. To minimize disturbance while collecting chick regurgitations for determination of diet 

composition during chick-rearing, researchers will 
a. Refrain from entering the cormorant colony if greater than 50 pelicans are present 

between the stump on the west end and the tower blind on the east end of the study 
area. 

b. Limit colony entries to no more than 15 minutes in duration. 
c. Enter the colony no more than six nights with at least two nights between each entry. 

10. To minimize disturbance while lethally collecting on-colony adult nesting cormorants to 
measure daily energy expenditure of nesting cormorants, researchers will: 
a. Refrain from collecting if pelicans are roosting 20 meters or less from the blind. 
b. Refrain from retrieving carcasses until brown pelicans are not visible if lethal 

collection is necessary. 
11. Reports will be submitted to the Service: 

a. As a progress report on a bi-weekly basis 
b. As a final summary by December 31 of each field season. 
c. By fax or mail to the following addresses, and others as warranted: 
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Kemper M. McMaster 
State Supervisor 
U.S. Fish and Wildlife Service  
Oregon State Office 
2600 SE 98th Avenue, Suite 100 
Portland, Oregon 97266 
Phone: (503) 231-6179 
Fax: (503) 231-6195 

 

Tara Zimmerman 
Migratory Bird Coordinator 
U.S. Fish and Wildlife Service  
Region 1 
911 NE 11th 
Portland, OR 97232 
Phone: (503) 231-6164 
Fax: (503) 231-2019 

 
IV. Conservation Recommendations 
 
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  The term "conservation recommendations" is defined as suggestions from 
the Service regarding discretionary agency activities to: 1) minimize or avoid adverse effects of a 
proposed action on listed species or critical habitat; 2) conduct studies and develop information; 
and 3) promote the recovery of listed species.  The recommendations provided here relate only 
to the proposed action and do not necessarily represent complete fulfillment of the agency's 
7(a)(1) responsibilities. 
 

1. Report all dead pinnipeds found on East Sand Island to National Marine Fisheries 
Service at (360) 418-4248. 

2. Maintain counts of bald eagle occurrence and observations of visible behavior 
modifications observed in pelicans, terns, or cormorants. 

3. Remove torn and damaged silt fencing on Rice Island. 
4. Continue to incorporate conditions of previous consultations (USFWS 2000a, USFWS 

2000b) when not expressly stated in the project description or terms and conditions of 
this opinion. 

 
To be kept informed of actions that either minimize or avoid adverse effects or that benefit listed 
species or their habitats, the Service requests notification of the implementation of any 
conservation recommendations. 
 
This concludes formal consultation on the actions outlined in the request.  As required by 50 
CFR Part 402.16, reinitiation of formal consultation is required if:  (1) the amount or extent of 
incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat that was not considered in this opinion; or (4) a new species is listed or 
critical habitat designated that may be affected by the action.  In instances where the amount or 
extent of incidental take is exceeded, any operations that are causing such take must be stopped, 
and formal consultation must be reinitiated. 
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If you have questions regarding this biological opinion, please contact Laura Todd or Rollie 
White at (503) 231-6179. 
 
 

Sincerely 
 
 
 

Kemper M. McMaster 
State Supervisor 

 
cc: 
BPA (Weintraub) 
NMFS 
ODFW, Non-game 
OSU, Roby 
USFWS, R1 (Zimmerman) 
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To:  Project Leader, Willapa National Wildlife Refuge Complex, Ilwaco, WA 
 
From:  State Supervisor, Oregon Fish and Wildlife Office, Portland, OR 
 
Subject: Cormorant Banding at East Sand Island (1-7-01-F-697) 
 
 
We have reviewed the April 2, 2001, biological assessment for the proposed Cormorant Banding 
at East Sand Island.  Your request for formal consultation was received on April 3, 2001, and 
additional information and revised effects determination was received on April 16, 2001.  This 
document represents the Service’s biological opinion on the effect of the proposed action on 
California brown pelicans (Pelecanus occidentalis) (pelicans) in accordance with section 7 of the 
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). 
 
This biological opinion is based on information provided in the biological assessment, file 
materials, and other sources.  A complete administrative record of this consultation is on file in 
this office. 
 
CONSULTATION HISTORY 
 
Banding activities have been conducted since 1995.  Consultation on double-crested cormorant 
(Phalacrocorax auritus) (cormorant) chick banding has previous been covered under informal 
consultation on research activities on East Sand Island (Corps 2000a, 2000b; USFWS 2000a, 
2000b).  Pelican disturbance was noted following these consultations, and the Service could no 
longer concur with the determination that the proposed activities were not likely to adversely 
affect pelicans. 
 
The U.S. Army Corps of Engineers completed formal consultation for research activities that 
may harass pelicans on May 4, 2001 (Corps 2001; USFWS 2001).  Banding was excluded from 
this analysis, and you request for internal informal consultation was received on April 13, 2001.  
However, we could not concur with the determination that the species was not likely to be 
affected by the proposed activity and provided this information via phone on May 9, 2001.  We 



 
 

 United States Department of the Interior 
 

 FISH AND WILDLIFE SERVICE 
 Oregon State Office 
 2600 S.E. 98th Avenue, Suite 100 
 Portland, Oregon  97266 
 (503) 231-6179  FAX: (503) 231-6195 
 
 
received a revised determination that the pelican may be adversely affected by the proposed 
activities and request for formal consultation on May 15, 2001. 
The information you provided indicated that the proposed activities will have no effect on bald 
eagles (Haliaeetus leucocephalus) because eagles are typically absent from the cormorant colony 
at night when banding will occur.  Since you have determined there will be no effect on this 
species, they will not be addressed further in this biological opinion. 
 
 BIOLOGICAL OPINION 
 
 DESCRIPTION OF THE PROPOSED ACTION 
 
The proposed project consists of banding cormorants chicks at East Sand Island to observe their 
migration and dispersal patterns.  There has been a nationwide increase in cormorant numbers 
and rising concern about their impact on dwindling fish populations.  Preliminary data indicate 
chick production of about two per nest, resulting in approximately 12,000 cormorants fledged 
annually.  This study should indicate where these large numbers of cormorants go when they 
migrate from the estuary in the fall.  Banding should also determine whether or not the fledged 
birds return to the estuary to nest when mature. 
 
Banding investigations began in 1995.  Banding has been conducted one to three times annually 
at East Sand Island and other areas in the estuary.  To date, a total of 3,635 chicks have been 
banded, of which 2,980 were from East Sand Island.  There have been 125 band recoveries.  A 
minimum of 5,000 chicks should be banded to provide an eventual sample size of about 200 
recoveries from which to model migration and dispersal patterns. 
 
Banding would be conducted at night, using muted headlamps, in lat June and July.  The 
banding crew would consist of six to eight peoples and would be limited to a maximum of 2 
hours duration.  A maximum of 3 visits would occur only on nights that are relatively calm and 
warm.  A minimum of 2 nights  between visits will be allowed.  Visits will coincide with chick 
regurgitation sampling (USFWS 2001) to minimize the total number of researcher visits to the 
colony.  Personnel will wear drab clothing, move slowly, and keep noise to a minimum.  
Banding would be restricted to the eastern one-third of the colony.  The goal is to band 500-750 
chicks per year. 
 
STATUS OF THE SPECIES 
 
California brown pelicans are common summer residents along the Oregon coast and estuaries.  
They are large (50 inches/125 cm) brown coastal birds with a wingspan of up to six feet.  They 
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are fish-eating and use their large bill and throat pouch to aid in capturing and eating many fish 
species.  They can often be distinguished from other coastal birds by their habit of plunging into 
water bill-first when foraging (Peterson 1990). 
 
Pelicans nest in colonies on islands of southern California and western Mexico during the early 
spring.  These islands are characteristically free from mammalian predators and human 
disturbance and provide an adequate and consistent food supply.  The nesting season begins in 
late fall or early winter and extends through the spring and occasionally into early summer, 
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Figure 1.  Map of East Sand Island with location of cormorant study area and pile dikes. 
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Figure 2.  Map of East Sand Island with locations of geographical landmarks. 
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 varying between nesting sites and years.  Pelicans typically initiate nesting activity between 
three and five years of age, and little evidence exists to indicate that they renest following a 
failed or successful nesting attempt. 
 
During the remainder of the year, pelicans roost communally, generally in areas that have 
adequate food supplies, some type of physical barrier to predation and disturbance, and provide 
protection from possible environmental stresses such as high wind and surf.  They summer in 
coastal areas from Vancouver Island, British Columbia, Canada south to Colima Mexico 
(USFWS 1983).  Roosting and loafing areas are considered essential habitat for pelicans and 
include offshore rocks and islands, river mouths with sand bars, and coastal breakwaters, pilings, 
and jetties (USFWS 1983). 
 
The numbers of breeding birds, nest attempts, and productivity of pelicans has increased since 
data on breeding success was first collected in 1969 (Gress and Martin 2000).  However, the 
birds have experienced a wide variation in success over approximately 30 years that data have 
been collected.  Jaques et al. (1994) describes the contraction and expansion of the non-breeding 
range of the brown pelican over the last two hundred years.  Her work documents an expansion 
of the pelican’s non-breeding range into the Pacific Northwest starting in the early to mid 1970's, 
and development of a regular seasonal migration involving over a thousand pelicans in 1985.  
Jaques et al. (1994) implicates two factors in this range expansion: the increase in the Southern 
California Bight breeding population, and a long-term warm water regime in the North Pacific 
Ocean that is associated with abundant pelican prey populations. 
 
Recovery efforts for this species have focused on three objectives: maintenance of existing 
sub-populations in Mexico; securing long-term protection of adequate food supplies and 
essential nesting, roosting, and offshore habitat throughout the range; and restoration of 
population size and productivity to self sustaining levels within the Southern California Bight.  
Significant gains toward these objectives include protection and management of the nesting sites 
on the Channel Islands in the Southern California Bight; development of appropriate fishery 
management plans for important prey species such as the northern anchovy; and cessation of the 
domestic use and offshore disposition of DDT.  The Service is currently conducting a status 
review of the brown pelican to evaluate the success of these and other recovery activities, and to 
assess current populations levels and productivity trends.  The results of this status review will 
be compared with the recovery goals identified in the California Brown Pelican Recovery Plan. 
 
 
ENVIRONMENTAL BASELINE 
 
Status of the Species in the Action Area 
 
Pelicans begin to arrive in Oregon during May to June, after the breeding season.  The birds 
remain in Oregon through October to early November when they begin to return to their 
breeding grounds (Gilligan et al. 1994).  Numbers of brown pelicans in the Pacific Northwest 
tend to peak in September.  The pilings, dikes, jetties, rocks, and islands along the Columbia 
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River Estuary are regularly used as roosting and loafing sites by brown pelicans during these 
months between breeding seasons.  
 
East Sand Island is the largest roost site for brown pelicans in Oregon.  It has received increased 
use since 1989 (Dan Roby, OSU, pers. comm.).  Use of the island has likely increased due to the 
loss of night roosts in Willapa Bay, Washington from erosion and an overall increase in 
numbers.  The number of pelicans using the island varies as they move between Willapa Bay, 
Grays Harbor, and the coast (Table 1).  More than 2,000 are typically present at East Sand 
Island (Al Clark, USFWS, pers. comm.).  Pelicans roost throughout the cormorant nesting 
colony and also on a sandy beach at the western tip of the island.  Data are not available 
regarding the daily roosting patterns of pelicans on East Sand Island. 
 
Table 1.  Total numbers of brown pelicans counted during aerial surveys in Columbia River, 
Willapa Bay, and Columbia River estuaries (Jaques 2001). 

 
Estuary 

 
1998 1999 

 
2000 

 
Jul 9 

 
Jul 29 Aug 31 Aug 16 Sep 8-11 

 
Aug 30 Sep 6 

 
Grays Harbor 
 
Sand Island 

 
200 

 
800 607 8 116 

 
1,675 850

 
Westport Harbor 

 
0 

 
0 0 99 49 

 
202 200

 
Total 

 
266 

 
1,061 698 772 227 

 
2,156 1,313

 
Willapa Bay 
 
Sand I. 

 
750 

 
775 450 0 0 

 
0 0

 
Graveyard Spit 

 
200 

 
70 75 27 0 

 
41 8

 
Gunpowder Sands 

 
0 

 
280 0 375 668 

 
720 1,063

 
Leadbetter Point 

 
0 

 
0 0 57 169 

 
0 36

 
Ellen Sands 

 
0 

 
0 32  

 
15 10

 
Other 

 
31 

 
235 192 41 53 

 
21 24

 
Total 

 
981 

 
1,360 749 500 890 

 
797 1,141

 
Columbia River 
 
East Sand Island 

 
581 

 
137 520 134 50 

 
3,587 2,066

 
Total 

 
669 

 
147 653 435 823 

 
4,135 2,545

 
Overall Total 

 
1,916 

 
2,568 2,100 1,707 1,940 

 
7,088 4,999
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Previous Federal Action 
 
Formal consultation on research activities on East Sand Island that may adversely affect pelicans 
was completed May 4, 2001 (USFWS 2001).  It was determined that a maximum of incidental 
take of 300 pelicans in the form of harassment could result from disturbance.  Additional 
information regarding this consultation can be requested from this office. 
 
EFFECTS OF THE ACTION 
 
Direct Effects 
Cormorant chick banding requires nighttime entries into the cormorant colony.  Each entry will 
require a maximum of two hours on one to three nights using six to eight people.  Entry will 
coincide with the chick regurgitation collections covered under previous formal consultation 
(USFWS 2001).  Banding is restricted to the eastern portion of the cormorant colony, away 
from the main roost area for pelicans.  All entries into the colony will remain east of the stump 
near the westernmost blind (Figure 2).  These entries may cause brown pelican to flush if 
located near the banding area, and may preclude the return of pelicans during the 2-hour banding 
period. 
 
Indirect Effects 
Surface tunnels, constructed with silt fencing, conceal researchers entering the 
cormorant colony.  They begin north of the colony and are entered from the north 
beach (Figure 1 and 2).  The tunnels then run between blinds while minimizing 
obstruction of cormorant and gull nesting areas.  These tunnels will minimize 
disturbance to brown pelicans that use the north beach during southerly winds.  
Nevertheless, some pelicans may be harassed via disturbance at the tunnel entry and exit into the 
colony. 
 
Cumulative Effects 
 
Cumulative effects are those effects of future State, local, or private actions that are reasonably 
certain to occur within the action area considered in this biological opinion.  Future Federal 
actions that are unrelated to the proposed action are not considered in this section because they 
require separate consultation pursuant to section 7 of the Act.  Occasional recreational use of the 
island may cause disturbance to pelicans and other birds using East Sand Island.  In addition, 
commercial or recreational boat traffic may rarely cause pelicans to take flight from a roosting or 
loafing position.  However, these disturbances are expected to be infrequent and have little 
overall impact on roosting pelicans. 
 
 
CONCLUSION 
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After reviewing the current status of the California brown pelican, the environmental baseline for 
the action area, the effects of the proposed action, and the cumulative effects, it is the Service's 
biological opinion that the proposed Cormorant Banding at East Sand Island is not likely to 
jeopardize the continued existence of the pelican for the following reasons: 
 

1. The activity will not affect the reproductive behavior or success. 
2. The activity is not likely to alter the number of pelicans present in the action area. 
3. The activity is not likely to alter the distribution of pelicans in the action area. 

 
No critical habitat has been designated for this species, therefore, none will be affected. 
 
 
 INCIDENTAL TAKE STATEMENT 
 
Sections 4(d) and 9 of the Act, as amended, prohibit taking (harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture or collect, or attempt to engage in any such conduct) of listed species 
of fish or wildlife without a special exemption.  Harm is further defined to include significant 
habitat modification or degradation that results in death or injury to listed species by 
significantly impairing behavioral patterns such as breeding, feeding, or sheltering.  Harass is 
defined as actions that create the likelihood of injury to listed species to such an extent as to 
significantly disrupt normal behavior patterns which include, but are not limited to, breeding, 
feeding, or sheltering.  Under the terms of section 7(b)(4) and section 7(a)(2), taking that is 
incidental to and not intended as part of the agency action is not considered a prohibited taking 
provided that such taking is in compliance with the terms and conditions of this incidental take 
statement. 
 
AMOUNT AND EXTENT OF TAKE 
 
The Service anticipates that no more than 50 brown pelicans on each of a maximum of three 
nights (150 total) will be harassed through disturbance as a result of the research activities 
proposed for East Sand Island as described in the biological assessment.  
 
Upon location of a dead, injured, or sick endangered or threatened species specimen, initial 
notification must be made to the Service Law Enforcement Office in Wilsonville, OR at 
(503)682-6131.  Care should be taken in handling sick or injured specimens to ensure effective 
treatment and care or the handling of dead specimens to preserve biological material in the best 
possible state for later analysis of cause of death.  In conjunction with the care of sick or injured 
endangered species or preservation of biological materials from a dead animal, the finder has the 
responsibility to carry out instructions provided by Law Enforcement to ensure that evidence 
intrinsic to the specimen is not unnecessarily disturbed. 
 
REASONABLE AND PRUDENT MEASURES 
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The measures described below are non-discretionary.  They must be implemented so that they 
become binding conditions in order for the exemption in section 7(a)(2) to apply.  The Service 
has the continuing duty to regulate the activities covered in this incidental take statement.  If 
you fail to require cooperators to adhere to the terms and conditions of the incidental take 
statement, or fail to retain the oversight to ensure compliance with these terms and conditions, 
the protective coverage of section 7(o)(2) may lapse. 
 
We believe the following reasonable and prudent measures are necessary and appropriate to 
minimize take of pelicans: 
 

4. Minimize the potential for disturbance of pelicans while banding cormorant chicks. 
5. Report on implementation of research activities and findings regarding effects to 

pelicans, as described in the biological assessment. 
 
In order to be exempt from the prohibitions of section 9 of the Act, the Service must comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above.  These terms and conditions are non-discretionary. 
 

6. To minimize disturbance while banding cormorant chicks: 
a. Use tunnels constructed for pelican and cormorant monitoring to enter and exit the 

colony 
b. Abort any plans to conduct banding if pelicans can be seen from the first access point 

to the beach until conditions change and/or the pelicans shift to other roost sites of 
their own volition. 

c. Only exit the research tunnels after dark or if no pelicans are visible from the north 
tunnel entrance. 

d. Refrain from entering the cormorant colony if greater than 50 pelicans are present 
between the stump on the west end and the tower blind on the east end of the study 
area. 

e. Enter the colony no more than three nights with at least two nights between each 
entry. 

f. Coordinate colony entries to coincide with chick regurgitation sampling (contact Dr. 
Daniel Roby, Oregon State University at 541-737-1955) 

7. Reports, documenting observed pelican response to banding activity,  will be submitted: 
a. As a progress report two days following each colony entry.  Progress reports may be 

made verbally at 503-231-6179 or by e-mail to laura_todd@fws.gov 
b. As a final summary by December 31, 2001, by fax or mail to the following addresses, 

and others as warranted: 
 

Kemper M. McMaster 
State Supervisor 
U.S. Fish and Wildlife Service  
Oregon State Office 
2600 SE 98th Avenue, Suite 100 

Portland, Oregon 97266 
Phone: (503) 231-6179 
Fax: (503) 231-6195 
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Tara Zimmerman 
Migratory Bird Coordinator 
U.S. Fish and Wildlife Service, Region 1 
911 NE 11th 

Portland, OR 97232 
Phone: (503) 231-6164 
Fax: (503) 231-2019 

IV. Conservation Recommendations 
 
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  The term "conservation recommendations" is defined as suggestions from 
the Service regarding discretionary agency activities to: 1) minimize or avoid adverse effects of a 
proposed action on listed species or critical habitat; 2) conduct studies and develop information; 
and 3) promote the recovery of listed species.  The recommendations provided here relate only 
to the proposed action and do not necessarily represent complete fulfillment of the agency's 
7(a)(1) responsibilities. 
 

1. Report all dead pinnipeds found on East Sand Island to National Marine Fisheries 
Service at (360) 418-4248. 

2. Continue to incorporate conditions of previous consultations (USFWS 2000a, USFWS 
2000b) when not expressly stated in the project description or terms and conditions of 
this opinion. 

 
To be kept informed of actions that either minimize or avoid adverse effects or that benefit listed 
species or their habitats, the Service requests notification of the implementation of any 
conservation recommendations. 
 
This concludes formal consultation on the actions outlined in the request.  As required by 50 
CFR Part 402.16, reinitiation of formal consultation is required if:  (1) the amount or extent of 
incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat that was not considered in this opinion; or (4) a new species is listed or 
critical habitat designated that may be affected by the action.  In instances where the amount or 
extent of incidental take is exceeded, any operations that are causing such take must be stopped, 
and formal consultation must be reinitiated. 
 
If you have questions regarding this biological opinion, please contact Laura Todd or Rollie 
White at (503) 231-6179. 
 
cc: 
BPA (Weintraub) 
NMFS 
ODFW, Non-game 
OSU, Roby 
USFWS, R1 (Zimmerman) 
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December 8, 2008 

Memorandum 
 
 
To:  District Manager, Bureau of Land Management 
  Coos Bay District, North Bend, Oregon 
 
From:  Field Supervisor, Newport Field Office, Newport, Oregon 
 
Subject: Biological Opinion for the Management of the Western Snowy Plover on Federal 

Lands within the New River Area of Critical Environmental Concern during 2003 
to 2010 Nesting and Wintering Seasons, Coos and Curry Counties, Oregon (1-7-
05-F-0324) 

 
This biological opinion responds to your request for reinitiation of formal consultation with the 
Fish and Wildlife Service (Service) pursuant to section 7 of the Endangered Species Act of 1973, 
as amended (16 U.S.C. 1536 et seq.) (Act).  This reinitiation of consultation addresses the effects 
of BLM management actions within the New River Area of Critical Environmental Concern 
(New River ACEC) on the western snowy plover (Charadrius alexandrinus nivosus) and its 
critical habitat.  The primary purposes of this biological opinion are to address the management 
of Floras Lake, which was changed based on a Cooperative Management Agreement between the 
Bureau of Land Management (BLM), Curry County, and the Oregon Parks and Recreation 
Department (OPRD); the periodic construction of a breach on the New River spit to improve fish 
and wildlife habitat and to alleviate flooding; increased habitat restoration activity; and the 
development of a primitive beach camping area.  Formal consultation was requested on February 
28, 2003 to address management changes for the New River ACEC, another request was 
received on August 4, 2003, to include the periodic breach construction, and the beach camping 
proposal was provided on January 11, 2005.  All these actions are included in this biological 
opinion.    
 
This biological opinion is based on information from the following sources: the biological 
assessment provided with your requests for reinitiation and updated on February 3, 2005, which
included the Cooperative Management Agreement for management at Floras Lake (U.S. 
Department of Interior 2003a) (Biological Assessment); the New River ACEC Management Plan 
(U.S. Department of Interior 2004a) (ACEC Management Plan); the New River Health 
Environmental Assessment (U.S. Department of Interior 2003b) (New River Health Plan); our 
files, and informal consultation between our staff.  
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The Service would like to acknowledge the BLM’s proactive approach towards plover 
management at the New River ACEC and the Coos Bay North Spit.  We have worked with the 
Coos Bay District for many years on snowy plover conservation and have found the staff 
extremely cooperative and, often times, leaders in implementing plover recovery actions. Your 
efforts to restore coastal dunal habitats benefit a number of obligate species, not just the snowy 
plover, some of which are listed as threatened by the State of Oregon.     
 
Consultation History 
 
The BLM and the Service formally consulted on the effects of the draft ACEC Management 
Plan, including acquisition of lands around Floras Lake, on the western snowy plover in the 
spring of 1995.  The ACEC includes important plover habitat on the beaches and dunes west and 
north of Floras Lake and along the New River spit.  Those portions of the action which provided 
increased recreational access to the beaches within the ACEC, and the management of the 
resulting recreational activity adjacent to plover habitat, were the primary focus of the 1995 
consultation.  That consultation culminated in the Service's biological opinion (1-7-95-F-125) 
dated April 18, 1995.  The biological opinion was based on both agencies' expectation that the 
proposed management actions would prevent recreational disturbance to plovers from exceeding 
four specified thresholds.  These management actions included roped and signed closures, 
interpretive signs, and other actions intended to keep visitors away from nesting and brooding 
plovers.  Further, we agreed that recreation management and plover protection measures would 
be reevaluated if any one of the four thresholds were met.  The thresholds for reevaluation, as 
described in the biological opinion, are: 
 

1. If nesting or brood success drops significantly below levels reported during the 1991 
to 1994 seasons and human disturbance is suspected as a cause; 

 
2. If greater than one nest per season is directly destroyed by humans; 

 
3. If there are greater than three incidents per season of blatant vandalism to nest 

exclosures or disturbance of nests; and  
 

4. If after one-month adjustment period, recreationists frequently and blatantly ignore 
nesting area closures. 

 
From the 1995 nesting season to the 1998 nesting season, recreational disturbance and violations 
of the Floras Lake beach closure increased.  In response, the BLM increased efforts to explain 
the recreational closures and restrictions to visitors.  Recreational patterns were studied, new 
signs were designed, and on-site interpretation was increased.  In 1998, the cumulative benefits 
of these actions were overcome by increasing human use and some visitors' disregard for plover 
protection measures.  At Floras Lake, all nest attempts failed, and plovers abandoned the site by 
mid-season.  Our agencies concurred that first and fourth thresholds cited above had been met or 
exceeded, and that the existing management strategies were not adequately protecting nesting 
plovers in the Floras Lake portion of the New River ACEC. 
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The BLM began a comprehensive reevaluation of management measures in the vicinity of Floras 
Lake as soon as it was evident that two of the thresholds in the biological opinion had been met 
and that the Floras Lake nesting site was failing.  These efforts included close communication 
with the Service, the Oregon Department of Fish and Wildlife (ODFW), and the Oregon Natural 
Heritage Information Center’s (ONHIC) plover monitoring group.  The BLM also held a 
stakeholders meeting to solicit input from the broad array of ownerships, jurisdictions, and 
interests in the Floras Lake area.  This resulted in a revised management approach and a request 
by the BLM to reinitiate formal consultation in the spring of 1999. 
 
The second request for consultation culminated in the Service's biological opinion (1-7-99-F-
268) in the summer of 1999.  The biological opinion primary addressed the proposed 
management actions at Floras Lake and was based on the necessary action to reduce recreational 
disturbance to plovers.   The opinion provided a number of reasonable and prudent measures to 
address management at Floras Lake.  Some of these measures included: 
 

1. Prohibiting public access to the beach adjacent to Floras Lake with a 0.6-mile wet and 
dry sand restriction during the western snowy plover nesting season, from March 15 
through September 15; 

 
2. Maintaining a clearly marked trail connecting the open beach south of the Floras 

Lake closure with the wet sand areas north of the closures; 
 

3. Applying and enforcing restrictions on recreational activities on ACEC lands around 
Floras Lake and along the New River spit, which include prohibiting motorized 
vehicles, leashing dogs at all time and prohibiting camping and campfires during the 
nesting season; 

 
4. Providing an on-site interpretative specialist to make visitor contacts; 

 
5. Providing a minimum of 20 hours per month of on-site law enforcement patrols; and  

 
6. Exclosing western snowy plover nests and monitoring nests and broods throughout 

the nesting season.   
 
The 1999 consultation also addressed habitat restoration efforts on the New River spit to create 
additional snowy plover breeding and wintering habitat.  The restoration method reviewed 
consisted of methods to eliminate or control the amount of European beach grass (Ammophila 
arenaria), an introduced species.  The Service concurred with this proposed restoration activity, 
based on BLM’s plan to treat or maintain no more than 24 acres per year.   
 
During the summer of 2001, the Service amended the 1999 biological opinion (1-7-01-I-1070) 
upon request by BLM to change the beach management measures at Floras Lake.  The change 
was requested by BLM to address the reduction of suitable breeding habitat in the area and to 
respond to concerns from recreationists regarding closure of 0.6 mile of wet and dry sand and a 
0.4-mile dry sand closure at Floras Lake.  The Service concurred with lifting these restrictions on 
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July 1 of each year, providing no snowy plover nests were found in the area during the current 
year’s nesting season and plover activity was not observed between July 1 and July 31.  
 
The 1995 consultation with the BLM also addressed potential effects of the ACEC Management 
Plan to Aleutian Canada geese (Branta canadensis leucopareia), peregrine falcons (Falco 
peregrinus anatum), bald eagles (Haliaeetus leucocephalus), and western lilies (Lilium 
occidentale).  Our agencies concurred that these species or their habitat would not be 
significantly impaired by the management actions proposed in the ACEC Management Plan.  
These species either did not occur on the New River ACEC or BLM’s actions did not adversely 
affect them.  The management activities that are the subject of this reinitiation only affect 
western snowy plovers, therefore our agencies' previous effects determinations for these other 
species remains unchanged.  Further, the portions of the previous consultation addressing these 
other species (1-7-95-F-125) are incorporated by reference. 
  

BIOLOGICAL OPINION 
 
DESCRIPTION OF PROPOSED ACTION 
 
The proposed action is described in the ACEC Management Plan, the environmental assessment 
for New River Health Plan, and the associated biological assessments, which are incorporated by 
reference.  The following is a brief summary of the proposed action as described by these 
documents. 
 
The proposed action will continue to allow public access to the Floras Lake and New River spit 
lands owned and managed by the BLM.  The size, location, and configuration of the areas that 
will be closed to recreational activity, and the restrictions on recreational activities allowed 
adjacent to closed areas, are consistent with those proposed in the ACEC Management Plan.  
Similarly, no change has been proposed in the management of access points, such as the bridge 
over the Floras Lake outlet, opened to the public when the BLM acquired lands around Floras 
Lake.  The proposed action adds a series of specific management measures designed to improve 
compliance with the existing closures and restrictions.  Interpretation and visitor education 
remain the centerpiece of management activities.  However, the current proposal also includes 
fencing and an enforcement component.  
 
The terms “spit” and “wet” and “dry” sand are used frequently in this opinion and the supporting 
information.  “Spit” refers to the stretch of ocean beach and active foredunes that is parallel to 
and immediately west of the New River.  The “dry” sand area is considered the portion of the 
ocean beach or spit between mean higher high water (MHHW) and the edge of the vegetative 
foredune and/or the New River.   For example, the dry sand area at Floras Lake is defined by 
MHHW and the foredune.  Whereas, the dry sand area on the New River spit at the snowy plover 
habitat restoration areas is generally between MHHW and the New River water’s edge.   
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The proposed nesting season management (15 March to 15 September) is:   
 
1. BLM will coordinate with OPRD to implement seasonal beach restrictions for portions of the 

New River ACEC from 15 March to 15 September of any year.  The seasonal beach 
restrictions will include the following measures: 

 
a. Public use will be prohibited from the dry sand portions of the New River ACEC ocean 

beach and spit, except for the 0.6-mile beach segment adjacent to Floras Lake and the 
southern-most quarter-mile of Township 30 South, Range 15 West, Section 28.  In the 
event that plovers nest in these excluded areas, BLM will exclose the nest(s), post the 
immediate area closed, and rope around it to limit disturbance; 

 
b. Non-motorized public uses will be permitted on the wet sand portions of the New River 

ACEC ocean beach and spit; 
 
c. Motorized vehicle use will be prohibited from the New River ACEC ocean beach and 

spit; and 
 

d. Access to the New River ACEC ocean beach and spit by BLM and resource agencies 
cooperating on snowy plover management will be limited to: 

 
i. Walking on the dry sand to conduct law enforcement activities, to place and/or 

maintain ropes or signs, to conduct snowy plover monitoring efforts, or to 
implement predator management activities.  Entry time will be limited to only that 
needed to complete the management activities, and a reasonable attempt will be 
made to mask any footprints upon leaving the area; and 

 
ii. Motorized vehicles on the wet sand to conduct law enforcement activities, to 

place and/or maintain ropes or signs, to conduct snowy plover monitoring efforts, 
to implement predator management activities, or for emergency response. 

 
2. Implement Cooperative Management Agreement between BLM, Curry County and OPRD 

by the following measures: 
 

a. Curry County will request authority from the OPRD to implement seasonal beach 
restrictions for its 0.5-mile segment of the ocean beach and spit north of Floras Lake and 
coincident with the New River ACEC.  The seasonal beach restriction will include:   

 
i. Public use will be prohibited from the dry sand portions of the county-owned 

ocean beach and spit; 
 

ii. Non-motorized public uses will be permitted on the wet sand portions of the 
county-owned ocean beach and spit; 

 
iii. Motorized vehicle use will be prohibited from the New River ACEC ocean beach 

and spit;  



 
 

 

6

 
iv. Access to the county-owned ocean beach and spit will be limited to Curry County, 

BLM and resource agencies cooperating on snowy plover management: 
 

(1) Walking on the dry sand to conduct law enforcement activities, place 
and/or maintain ropes or signs, conduct snowy plover monitoring efforts, 
or implement predator management activities.  Entry time will be limited 
to only that needed to complete the management activities, and a 
reasonable attempt will be made to mask any footprints upon leaving the 
area; and 

 
(2) Motorized vehicles on the wet sand to conduct law enforcement activities, 

place and/or maintain ropes or signs, conduct snowy plover monitoring 
efforts, implement predator management activities, or for emergency 
response; 

 
b. BLM will assist Curry County with the installation, maintenance, and removal of snowy 

plover management measures, including signs and symbolic fencing (one strand of rope 
tied between posts to delineate the plover’s breeding area);  

 
c. Curry County will install, maintain, and remove the snowy plover management measures; 

which includes signs and symbolic fencing, enforcing seasonal restrictions, and 
monitoring compliance; 

 
d. If a snowy plover nest or brood is found on the New River ACEC within the 0.6-mile 

beach segment adjacent to Floras Lake (the segment without dry sand restrictions), then 
public use will be prohibited from the dry sand portions of the beach segment within 500 
to 1,000 feet of the nest or brood area.  All other access prescriptions will be according to 
those described above (1. a.-d.); and  

 
e. BLM would reinitiate consultation if significant changes are made to the Cooperative 

Management Agreement or if it is dissolved by any party.   
 
3. BLM will provide two authorized public access points to the New River ACEC ocean beach 

and spit: 
 

a. One access point will be located at the Storm Ranch boat ramp, which will be gated from 
15 March to 15 September.  BLM and resource agencies cooperating on snowy plover 
management will have access to the gate to conduct law enforcement activities;  place 
and/or maintain ropes or signs; conduct snowy plover monitoring efforts; implement 
predator management activities; conduct facility administrative or maintenance activities; 
or for emergency response; and 

 
b. The other access point will be just north of Floras Lake. 
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4. Sufficient law enforcement coverage will be provided by a BLM District Ranger with 
assistance from the Sheriff Departments in Coos and Curry Counties and the Oregon State 
Police to ensure compliance with the New River ACEC regulations and seasonal beach 
restrictions.  Patrol hours will vary but will emphasize daylight hours and holiday weekends, 
particularly Memorial, Independence, and Labor Days.  This approach will also seek to 
provide law enforcement officers with weekly reports that identify specific compliance issues 
and locations that need to be focused on.  

 
5. If funding is available, BLM staff will observe and document public compliance with the 

seasonal beach restriction and provide interpretation at the New River ACEC and county-
owned land two days a week.  A compliance report will be provided to Service, OPRD, and 
Curry County each year.  

 
6. If funding is available, BLM will conduct predator management at the New River ACEC 

based on the annual action plan developed by the Oregon/Washington Western Snowy Plover 
Working Group.   

 
7. Signs and symbolic fencing will be placed at several locations on the New River ACEC and 

lands owned by Curry County: 
 

a. “Entering Snowy Plover Management Area” signs will be placed at the Floras Lake and 
Storm Ranch public access points;  

 
b. “No Entry Beyond This Point” signs and symbolic fencing will be placed at Floras Lake 

using carsonite posts to delimit the dry sand area starting 300 feet north of the Floras 
Lake access point continuing onto the county-owned lands for 0.9 mile.  Signs will be 
placed on the New River side of the county-owned land informing boaters not to 
disembark; 

 
c. A sign will be placed on the Floras Lake meadow, at an unauthorized foot trail, alerting 

the public to the seasonal beach restrictions on the county-owned land; and   
 

d. “No Entry Beyond This Point” signs and symbolic fencing using carsonite posts will be 
placed across the spit at the northern and southern end of the New River ACEC to delimit 
the snowy plover habitat restoration area (HRA).   At a minimum, “No Entry Beyond 
This Point” carsonite signs placed at 100- to 200-foot intervals will also be placed on the 
New River side of the spit between the northern and southern ends of the HRA.    

 
8. BLM will issue two news releases notifying the public of the snowy plover seasonal beach 

restrictions prior to the start of the restrictions (March 15) and Memorial Day.  The news 
releases will include a description of the snowy plover management measures and general 
snowy plover information.  Maps and the current beach restrictions will be posted on the 
message boards at the Floras Lake and Storm Ranch access points. 

 
9. Dogs are prohibited off leash in the New River ACEC (61 FR 16109). 
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10. BLM will develop a primitive beach camping area in the New River ACEC to accommodate 
backpackers hiking the Oregon Coast Trail.  The camping area will be managed accordingly: 

 
a. A special recreation permit will be required for each party and will be obtained through 

self-registration at a site kiosk.  If compliance with the self-registration program is not 
adequate, then BLM will implement another, more effective process;  

 
b. One camping area will be developed south of and outside of the snowy plover habitat 

restoration area.  The permittee will be allowed to cross the dry sand to gain access to and 
from the camping area; 

 
c. BLM will not promote the camping area; 

 
d. An informational station will be placed at the northern boundary of the New River ACEC 

as a portal station to provide general management information about the area and the use 
of the primitive camping area; 

 
e. Camping requirements will include:  a registration process, a 24-hour stay limitation, 

removal of all garbage from the site, burial of human waste 100 feet from the river, 
prohibition of unleashed dogs, wet sand only access except at the camping area’s 
designated access route, prohibition of fires, and camping only within the delineated area;  

 
f. A monitoring strategy will be implemented to determine the effectiveness of the campsite 

at preventing illegal camping in snowy plover breeding area and the degree of 
compliance with the camping requirements; and  

 
g. Adaptive management will be used to adjust or discontinue the camping area if 

monitoring shows extensive noncompliance has resulted in adverse impacts to breeding 
snowy plovers.   

 
The proposed winter season management (16 September to 14 March) is:   
 
1. Non-motorized public uses will be permitted in all areas of the New River ACEC ocean 

beach and spit. 
 
2. Motorized vehicles will be prohibited from the New River ACEC ocean beach and spit, 

except for access needed by BLM and resource agencies cooperating on snowy plover 
management.  This access will be limited to that needed to conduct law enforcement 
activities, conduct snowy plover monitoring efforts, implement predator management 
activities, or provide emergency response. 

 
3. BLM will provide two authorized public access points to the New River ACEC ocean beach 

and spit (Storm Ranch and Floras Lake). 
 
4. Sufficient law enforcement coverage will be provided by a BLM District Ranger to insure 

compliance with the New River ACEC regulations. 
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5. Snowy plover nesting season management measures (signs and symbolic fencing) will be 

removed after September 15th.   
 
6. Dogs are prohibited, off leash, in the New River ACEC (61 FR 16109); 
 
7. BLM will continue snowy plover habitat restoration and/or maintenance of up to 100 acres 

each year, depending on funding. The restoration method would consist of European beach 
grass removal through burning and/or mechanical methods.  Subsoiling and hand pulling 
may also be used.  The mechanical removal of European beach grass is accomplished using 
heavy equipment to scarify the surface and push the beach grass onto the active beach. The 
work is expected to take six to eight weeks each year and would be completed outside the 
snowy plover nesting season.   

 
8. BLM may periodically breach the New River spit, according to the New River Health Plan.  

This plan seeks to improve aquatic and terrestrial habitat for federally listed species (coho 
salmon and western snowy plover) and to aid local ranches by alleviating the flooding of 
adjacent pastures by implementing the following: 

 
a. Construct a breach on Federal land, rather than the site used traditionally by the adjacent 

ranchers on private and/or county-owned land.  The traditional breach site was located 
where the New River encounters the spit (near Floras Creek and just north of Floras 
Lake); 

 
b. The breach will be an approximately 50-foot wide by 750-foot long channel from the 

river to the western edge of the foredune.  The channel will have an approximate 30 to 40 
percent side slope.  The construction and maintenance will take up to four weeks each 
year.  An estimated 35-foot high foredune would be excavated in the breach area;   

 
c. The breach would be constructed between the outlets of the New and Croft Lakes.   The 

foredune would be breached when the Knapp and McKenzie Ranches are heavily 
inundated by flood waters between November 15 and February 15 of any year.   BLM 
will coordinate with the adjacent ranchers to determine when to breach the foredune and 
to mobilize equipment to complete the work; and 

 
d. As a condition of the Oregon Parks and Recreation Department’s Ocean Shore Permit 

(BA-512-00), BLM will collaborate with the adjacent landowners to rebuild the foredune 
if the breach does not close naturally by the following summer. 

 
BLM will also continue to support the Oregon National Heritage Information Center plover 
monitoring project along with the U.S. Forest Service, the Oregon Department of Fish and 
Wildlife, and the Service.  This project produces data essential to plover recovery efforts and 
provides for placement of predator exclosures around nests.  BLM also participates in plover and 
shorebird survey projects organized by ODFW and Point Reyes Bird Observatory.  
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STATUS OF THE SPECIES 
 
Western Snowy Plover 
 
The Pacific Coast population of the western snowy plover was federally listed as threatened on 
March 5, 1993 (U.S. Department of Interior 1993).  Primary threats that warranted listing 
included loss and modification of habitat resulting from European beach grass encroachment and 
urban development, extensive human recreational activity in plover habitat, and predation 
exacerbated by human disturbance.  On December 7, 1999, the Service published a final rule to 
designate critical habitat for the listed population (U.S. Department of Interior 1999).  The 
Service has since been directed to review and redesignate critical habitat for the species.  The 
review led to the publication of a new proposal for designation of critical habitat (U.S. 
Department of the Interior 2004b).  In the meantime, the existing designation remains in effect 
until a new designation is finalized.  A draft recovery plan for the Pacific Coast population of the 
western snowy plover was published in August 4, 2001, and is currently being finalized by the 
Service (Fish and Wildlife Service 2001).  Petitions to delist the species were received August 
02, 2002, and June 12, 2003, and are currently under review 
 
The western snowy plover occurs along the Pacific Coast from southern Washington to southern 
Baja California, Mexico, in the interior areas of Oregon and California, and in Nevada, Utah, 
New Mexico, Colorado, Kansas, Oklahoma, north-central Texas, south-coastal Texas, and 
possibly extreme northeastern Mexico (American Ornithologists’ Union 1957).  The Pacific 
Coast population of the western snowy plover consists of those individuals that nest near Pacific 
tidal waters and includes all western snowy plovers nesting on the mainland coast, peninsulas, 
offshore islands, and around coastal bays and estuaries.  Breeding is virtually completely 
segregated between the coastal and interior populations, and the Pacific Coast population has 
been determined to comprise a distinct population segment of this subspecies (U.S. Department 
of Interior 1993).  Throughout this document, “snowy plover” or “plover” refers to the listed, 
Pacific Coast population. 
 
Western snowy plovers depend on open sandy or saline habitats adjacent to coastal waters.  
Wind, storms, tides, wave action, and colonization by native plants are important natural factors 
influencing this dynamic habitat.  They forage on invertebrates in the intertidal zone, wrack line, 
dry sandy areas above the high tide line, sparsely vegetated dunes, salt pans, and the edges of salt 
marshes.  Reported prey items include polychaetes, sand crabs, brine fly larvae, sand hoppers, 
beetles, flies, and caterpillars. 
 
The breeding season generally begins in mid-February or March, although courtship behavior 
has been observed as early as late January.  In the northern portions of the range nesting activity 
generally doesn’t begin until mid- to late March.  Preferred nesting habitats include unvegetated 
or moderately vegetated dune backed beaches, river mouths, sand spits, beach strands, and open 
areas around estuaries.  Other less common nesting habitats include salt pans, dredge spoils, dry 
salt ponds, and salt pond levees (U.S. Department of Interior 1999).  Nests consist of a shallow 
scrape or depression and are sometimes lined or ringed with mollusc shell fragments, bits of dead 
vegetation, and other small debris.  Nests sites are typically in flat, open areas with sandy or 
saline substrates; vegetation and driftwood are usually dispersed or absent.  Site fidelity has been 
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observed across breeding seasons (Warriner et al. 1986).  The first nests are usually initiated in 
early to mid-March and the final nests are usually initiated in mid to late July.  Clutches typically 
consist of three highly cryptic eggs, although two egg nests are not uncommon, and are laid over 
a period of about 4 to 5 days (Page et al. 1977).  Sustained incubation begins upon completion of 
the clutch and continues until hatching at 25 to 31 days.  The female incubates most of the day 
and the male most of the night (Warriner et al. 1986).  Incubating adults, sensing a predator or 
threat, usually run away from the nest while engaging in distraction displays.  If the clutch is 
destroyed before hatching, the pair typically lays a replacement clutch.  
 
Western snowy plover chicks are highly cryptic and precocial, leaving the nest within hours after 
hatching.  Both parents tend the chicks initially, leading them to suitable foraging areas, 
providing thermal cover, and protecting them from predators and other threats through alarm 
calls and distraction displays.  However, within a few days of hatching, the female usually leaves 
the brood, establishes a pair with another male, and initiates a new nest.  The male remains with 
the chicks until they fledge, generally in 28 to 32 days (Warriner et al. 1986).  During this time, 
broods and the attending male usually move away from the nesting territory; movement of up to 
9.7 kilometers from the natal area has been reported (Castelein et al. 2001). 
 
The Pacific Coast population includes both resident and migratory individuals.  Migratory birds 
may move to wintering sites north or south of their nesting area, but most tend to move to areas 
south of Bodega Bay, California (Page et al. 1986).  Individuals from the interior population also 
migrate to the coast for the winter, thus a wintering area may support birds from both the coastal 
and interior populations.  Wintering plovers are usually found roosting in flocks ranging in size 
from a few individuals to a few hundred birds.   
 
Warriner et al. (1986) provide one of the most detailed studies of western snowy plovers’ serially 
polygamous mating system.  They suggest that males have a slightly higher survival rate than 
females, estimate the male to female sex ratio to be 1.41:1, and discuss the possibility that female 
serial polyandry may be a response to this skewed sex ratio.  Local hatching success rates 
(percentage of nests in a study area hatching at least one egg) have been reported to range from 0 
to 80 percent (U.S. Department of Interior 1993).  Reported estimates of local reproductive 
success (young fledged per female or per male within a study area) vary from 0 to 2.40 (U.S. 
Department of Interior 1993).  While the use of different methods for estimating reproductive 
success may account for some of this variability, the range of these estimates is most likely due 
to differences in beach management, recreational pressure, predation pressure, and localized 
natural events such as high tides coinciding with heavy surf.   
 
Historic records indicate that nesting western snowy plovers were once more widely distributed 
than they are currently.  In California, 53 general nesting areas were known prior to 1970 (Page 
and Stenzel 1981); as of 1991, no evidence of breeding birds had been found at 33 of those 53 
areas (Page et al. 1991).  Nineteen nesting areas were reported in Oregon in 1974 (Oregon 
Coastal Conservation and Development Commission 1974); only eight of those areas were used 
in 2004 (Lauten et al. 2005).  In Washington, two of the five historical nesting sites are still used, 
and one new nesting area has been identified (Martha Jensen, Wildlife Biologist, Fish and 
Wildlife Service, Lacey, Washington, pers. comm., 2005).  Twenty eight nesting areas were 
identified in Mexico in 1991 (U.S. Department of Interior 1993).  The western snowy plover 
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breeding population in California, Oregon, and Washington is estimated to have declined by 17 
percent, from about 2300 to 1900 adults, between 1977 and 1989 (Page et al. 1991).   
 
Results from the 2002 breeding window survey indicate that 1,494 adult plovers are present 
throughout their range in Washington (36), Oregon (71) and California (1387).  The window 
survey covers the federally listed Pacific Coast population of the western snowy plover, and does 
not include interior (greater than 50 miles inland) snowy plovers.  The breeding window surveys 
are the best estimate of the adult breeding population.  Data are used for year-to-year 
comparisons and provide information on overall population trends.  In addition, the Oregon 
subpopulation is also estimated by determining the number of uniquely color-banded and 
unbanded adult plovers observed within ten-day intervals during the breeding season.  Using this 
method, 136 to 142 adult breeding plovers were estimated on the Oregon coast in 2004 (Lauten 
et al. 2005).  
 
Conservation efforts appear to have benefited the western snowy plover in portions of its range.  
For example, coordinated monitoring, nest protection, habitat restoration, and recreation 
management efforts along the Oregon coast coincided with an increase from 72 adult birds 
counted during the 1993 nesting season census to the 136 to 142 birds counted in 2004 (Lauten 
et al. 2005).  However, few habitat areas are managed for plover conservation and recovery; 
many areas are managed primarily for human recreation and secondarily to minimize impacts to 
plovers.  The majority of historic nesting areas are currently not managed for plovers.  In 
addition, even in areas that receive some degree of plover management, the varying effectiveness 
of those management measures combined with other influences can result in severe impacts to 
the plovers using those sites.  For example, during the 1997 nesting season at Vandenberg Air 
Force Base in Santa Barbara County, California, unusually high nest predation rates (50 percent), 
attributed largely to the predator-attracting waste left by surf fishermen, contributed to the lowest 
hatch rate (19 percent) ever observed at that location (Persons and Applegate 1997). 
 
A population viability analysis model (PVA), constructed to support development of the 
recovery plan for this species, indicates that the western snowy plover is still threatened (Fish 
and Wildlife Service 2001).  When run using estimates of current conditions, the PVA predicts 
that the population, on average, will decline at 0.92 percent per year representing a cumulative 
69 percent decrease over 100 years.  The PVA also indicates that reproductive success is one of 
the more sensitive demographic parameters; that is, increases in productivity are likely to be key 
to conservation and recovery, while continued or additional negative impacts to productivity 
could have grave consequences for the population.  In order to simulate the potential effects of 
oil spills, anomalously severe winters, and other infrequent but large scale impacts, the PVA was 
run with rare but catastrophic losses of adults incorporated into the model.  This scenario 
predicted a 99 percent probability that the population would decrease by at least 50 percent after 
100 years.  In summary, the coastal population of the western snowy plover remains vulnerable 
to catastrophic events.  Conservation and recovery of this species will require management to 
improve reproductive success and successful mitigation of impacts to fecundity and adult 
survival. 
 
The status of western snowy plovers in Mexico and the influence of these birds on overall 
population trends are not well understood.  In the absence of data regarding productivity, 
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survivorship, immigration, and emigration, the contribution of these birds to the listed population 
is difficult to estimate.  Similarly, without information regarding conservation measures or 
threats to habitats in Mexico, we are unable to predict the likely influence this area may have on 
the recovery or decline of this species. 
 
Critical Habitat for the Western Snowy Plover 
 
In 1995, 28 plover breeding sites were known along the Pacific Coast of the United States.  In 
view of the limited number of sites known to support breeding plovers, and the other declines in 
habitat and plover numbers discussed above, the Service designated critical habitat for the 
Pacific Coast population.  The final rule was published on September 29, 2005, and it identified 
32 critical habitat areas totaling about 12,145 acres (U.S. Department of Interior 2005).  Twenty-
two of these areas are in California, seven are in Oregon, and three are in Washington.  In 
Oregon, these sites currently provided habitat for all the known wintering and breeding plovers 
along the coast.  A variety of factors were considered in selection of the sites for critical habitat 
designation.  These factors included the contribution each site could make toward recovery of the 
species, the need for special management considerations, and the presence of physical and 
biological attributes essential to conservation of the plover.  The primary constituent elements 
used in designating the critical habitat areas were derived from the biological needs of the 
species and include:   
 

1. Sparsely vegetated areas above daily high tides that are relatively undisturbed by the 
presence of humans, pets, vehicles or human-attracted predators; 

 
2. Sparsely vegetated sandy beach, mud flats, gravel bars or artificial salt ponds subject to 

daily tidal inundation but not currently under water, that support small invertebrates; and  
 

3. Surf or tide-cast organic debris such as seaweed or driftwood located on open substrates 
such as those mentioned above (U.S. Department of Interior 2005). 

 
Approximately 2,147 acres of critical habitat are designated in Oregon.  The units are located in 
Tillamook, Lane, Douglas, Coos and Curry Counties.  The project area is encompassed by the 
critical habitat unit OR-10A, Bandon to Floras Lake.  This subunit is on the southwestern coast 
of Coos County, about 4 miles south of the City of Bandon.  It is bounded by China Creek to the 
north, the New River to the east, Floras Lake to the south, and the Pacific Ocean to the west.  
The subunit is characteristic of a dune-backed beach and barrier spit.  It includes the following 
features essential to the conservation of the species: wide sand spits or washovers and sparsely 
vegetated areas of sandy dune relatively undisturbed by human or tidal activity (for nesting and 
foraging); areas of sandy beach above and below the high tide line with occasional surf-cast 
wrack supporting small invertebrates (foraging); and close proximity to tidally influenced 
freshwater areas (for foraging).  Under proper management, the subunit is capable of supporting 
54 breeding plovers.  The subunit’s major threats that may require special management in this 
subunit are introduced European beachgrass that encroaches on the available nesting and 
foraging habitat; disturbance from humans, dogs, horses and OHVs in important foraging and 
nesting areas; and predators such as the common raven and red fox. 
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ENVIRONMENTAL BASELINE 
 
Regulations implementing section 7 of the Act (50 CFR 402.02) define the environmental 
baseline as the past and present impacts of all Federal, State, or private actions and other human 
activities in the action area.  Also included in the environmental baseline are the anticipated 
impacts of all proposed Federal projects in the action area which have undergone section 7 
consultations and the impacts of State and private actions which are contemporaneous with the 
consultation in progress. 
 
The action area is defined at 50 CFR 402 to mean "all areas to be affected directly or indirectly 
by the Federal action and not merely the immediate area involved in the action."  For the 
purposes of this consultation, the Service considers the action area to include the ocean beach 
and dunes between Blacklock Point and the mouth of the New River.  This segment of coast is 
just over 11 miles long and includes all the current and potential plover habitat within the New 
River ACEC.  
 
Western Snowy Plover 
 
Historically, Floras Lake and the New River spit have been important nesting and brood rearing 
areas for western snowy plovers in Oregon.  Productivity data collected by the Oregon Natural  

Heritage Information Center since 1990 show that the Floras Lake and the New River spit sites 
account for about 26 percent of all nests and 21 percent of all fledglings in Oregon (Lauten et al. 
2005).  In 2004, the average density of adult snowy plovers at Floras Lake and New River spit 
was 11.6 birds, 24 nests were initiated, and 21 birds fledged. 
 
Between 1998 and 2004, the number of nests found at Floras Lake has declined significantly 
(Figure 1).  No nesting has occurred in this area since 2002.  During this same period, the 
number of nests found at the New River spit increased significantly.  This trend is also apparent 
when comparing the number of fledglings between the two sites (Figure 2).  The data indicates 
that the New River spit has become increasingly more important as a snowy plover breeding area 
and has offset the diminishing use at Floras Lake.   

Figure 1.   Number of Snowy Plover Nests at 
Floras Lake and New River (ONHIC, unpublished 
data) 

Figure 2.  Number of Snowy Plover Fledglings at 
Floras Lake and New River (ONHIC, unpublished 
data) 
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A review of the snowy plover use at Floras Lake is pertinent for this biological opinion because 
the BLM proposes changes to the management at this site in a manner that may decrease its 
future as potential breeding habitat.  For the purposes of this discussion, the Floras Lake area is 
composed of two distinct sites.  The Floras Lake site includes the land owned and managed by 
BLM that is adjacent and contiguous to Floras Lake.  The Floras Creek/New River Overwash is 
the overwash area at the south end of New River, which is contiguous and north of the BLM 
owned land.  Snowy plovers have traditionally used these sites to nest since 1990 when yearly 
monitoring of plovers began along the coast of Oregon (ONHIC, unpublished reports).  There 
was documented nesting at the Floras Lake site in 1990, and 1992 to 1998.  Thereafter, the 
habitat on this stretch of beach was degraded by storm conditions, and plover use declined in the 
area.  There was also consistent nesting and use of the Floras Creek/New River Overwash from 
1990 to 1998.   
 
During the winter of 1998 to 1999, the habitat at Floras Lake was severely degraded from storm 
conditions.  In the beginning of the 1999 nesting season, several plovers were recorded up to 
May 1st; no plovers were observed after that date, and no nest scrapes were located at Floras 
Lake or the Floras Creek/New River Overwash.  In 2000, the beach adjacent to Floras Lake 
remained steep and narrow with little available nesting habitat.  No plover nests were found at 
this site, but five nests were found in the Floras Creek/New River Overwash.  In 2001, no nesting 
attempts occurred in the Floras Lake area and in general, plover activity was low (Castelein et al, 
2001).  Then in 2002, one nest was found on the open beach west of Floras Lake that hatched but 
had a failed brood.  There were no nests located in the Floras Lake area since 2003 or at the 
Floras Creek/New River Overwash since 2002.   
 
In summary, plover nesting at the Floras Lake area has diminished significantly since 1998.  
Prior to 1998, plover nests were found each year.  The average number of nests initiated prior to 
1998 was 6.2 nests.  After 1998, the average number of nests initiated was 0.6 nests.   This 
change may be attributed to a number factors including higher levels of disturbance by 
recreational activity at Floras Lake, the extreme storm conditions experienced on the Oregon 
coast during the winters from 1997 to 1999 due to El Niño  Southern Oscillation conditions that 
eroded the beach, and the plovers’ response to BLM’s habitat restoration activities north of this 
area.  
 
Critical Habitat for the Western Snowy Plover 
 
The BLM New River ACEC is part of the designated critical habitat in subunit OR-10A that 
extends from Bandon State Park south to Floras Creek (U.S. Department of Interior 2005).  The 
OR-10A critical habitat unit (CHU) is approximately 12 miles long and includes ocean beach 
and/or spit segments owned and managed by the BLM, Oregon Parks and Recreation 
Department, Curry and Coos Counties, and several private landowners.  The BLM manages 
about 5.75 miles (50 percent) of the land in the CHU.  The distribution of plover nesting habitat 
within the New River ACEC varies across years, depending on episodic events that maintain the 
habitat by storm wave overwash, migration of the  river’s mouth and periodic (natural or man-
caused) breaching of the spit.  The migration of the river’s mouth is the most important natural 
factor maintaining suitable habitat. 
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OR-10A was included in the critical habitat proposal because it contains all the primary 
constituent elements of critical habitat, as described in the proposed rule and enumerated above.  
This area was also designated critical habitat due to its importance to plover conservation, the 
physical and biological attributes of the habitats present, and the need for special management 
considerations for these habitats.  Foredune stabilization through the introduction of European 
beach grass, disturbance to breeding plovers from recreationists, and the prevalence of snowy 
plover predators are the two primary threats to the habitat quality within OR-10A in general and 
within the action area specifically.   
 
The presence of European beach grass aids in increasing the foredunes height and stability, 
which significantly decreases the frequency that storm waves can overwash the spit to maintain 
the habitat.  The BLM has aggressively acted to mechanically remove European beach grass 
from the New River spit and to grade the foredune so that it may be overwashed periodically by 
storm waves.  This work has restored and maintained about 160 acres of snowy plover habitat in 
a 2.75-mile segment of the spit.  The Oregon Parks and Recreation Department is also restoring 
habitat near the north end of the spit at Bandon State Park.  They have restored and maintained 
over 50 acres of snowy plover habitat at the Twomile Creek spit just north of the mouth of the 
New River.  The restoration work reduces predator cover and increases the area available for 
plover nesting and chick rearing on the spit.  It is also beneficial for native plant species that may 
have been present on the spit prior to the introduction of European beach grass, like the State 
endangered pink sand-verbena (Abronia umbellata ssp. breviflora).  The BLM’s restoration 
actions have significantly improved the quantity of potential snowy plover habitat in OR-10A.  
 
Since the habitat restoration was initiated in 1998, snowy plover nests have been found at greater 
frequency on BLM lands.  A total of 35 nests were found at the site between 1999 and 2004.  
Brood mapping during the 1998 nesting season showed brood movements centered toward the 
north end of the New River spit, the area of most active nesting (Castelein et al. 1998). Of the 
nineteen broods surveyed within the OR-10A CHU, the maximum distance the broods moved 
from the nest ranged from 0.4 to 2.1 miles, with a mean of 1.1 miles.  Such brood movement 
indicates that all of the beach, overwash areas, and mudflats within the action area are potential 
brood rearing habitat given that potential nesting habitat is available at the south end, central 
portion and the north end of the spit.  
 
The beach west of Floras Lake is a relatively high energy unconsolidated shoreline characterized 
by a narrow, steeply sloping beach and large grain sizes.  The upper edge of the beach is limited 
by a vegetated dune which also forms the western bank of Floras Lake.  Since the mid to late 
1990s, plover use of the beach has declined as erosion has changed the beach morphology.  The 
beach is much narrower than in previous years, which has significantly reduced the quality of the 
suitable nesting habitat. 
 
Three areas on the spit consistently provide suitable plover breeding and/or wintering habitat.  
The county-owned land on the southern portion of the spit where the river changes direction 
from west to north is maintained by annual wave overwash or river breaching.  The middle 
portion of the spit managed by BLM is mechanically maintained through restoration activities.  
And the private and county-owed land at the river’s mouth is maintained by the river’s natural 
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meandering processes.  In the other areas of the spit, plover habitat is extremely limited by 
foredune development, which has created a narrow beach backed by vegetated dunes. 
  
Previous Federal Action 
 
The Service has issued several permits in Oregon authorizing incidental take since the listing of 
the species in 1993.  None of the Federal agencies that have been granted take has exceeded the 
take levels.  The total amount of incidental take authorized over the next five years includes: 25 
plover nests and 5 chicks in the form of direct mortality, 12 plover nests through in the form of 
harassment, and an unquantifiable amount of take in the form of harassment of adult plovers and 
their broods.  The active incidental take permits are: 
 

Consultation 
Log Number 

Action Agency Project Name Annually Anticipated 
Incidental Take 

1-7-02-F-119 Fish & Wildlife 
Service, Bureau of 
Land Management, 
Forest Service 

Integrated Predator 
Management Program  

- 2 nests from direct morality 
- less than 0.4 nest from 
harassment 

1-7-99-F-358 BLM, COE Management of Federal 
Lands on Coos Bay 
North Spit 

- 1 nest from direct mortality 
- 1 chick from direct 
mortality 
- 1 nest from harassment 
- unquantifiable amount of 
harassment of adults and 
broods 

1-7-98-F-225 Forest Service Overlook Dunes 
Restoration Project 

- 1 nest from direct mortality 
- unquantifiable amount of 
harassment of adults  

Section 
10(a)1(A) 
Permit 

Oregon Natural 
Heritage 
Information Center 

Snowy Plover Nest 
Monitoring 

- 1 nest from direct mortality 
- 1 nest from harassment 

 
EFFECTS OF THE ACTION 
 
Recreational Activity 
 
The BLM is proposing to continue to manage recreation at the New River ACEC according to 
their most recent management plan (U.S. Department of Interior 2004a).  They would maintain 
the two current recreational access points, plover nesting area closures, and recreational 
restrictions.  Compliance with these measures will result in recreational activity immediately 
adjacent to some portions of the New River ACEC's nesting habitat, and recreational activity 
within brood rearing and foraging habitat.   
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Recreational activity within and adjacent to plover nesting and brood rearing habitat can have 
significant adverse impacts to plovers, their nests and chicks, and overall productivity.  Walking, 
picnicking, beach combing, camping, and other common recreational activities can crush plovers' 
highly cryptic nests and chicks.  Corvids and gulls, major plover predators, key in to human 
activity and are attracted to the beach by recreationists.  Deliberate feeding of gulls, crows, and 
ravens as well as leaving food scraps, trash, and fish waste, can attract large numbers of these 
predators into plover habitat.  Unleashed dogs frequently chase shorebirds, including plovers, 
and often wander into plover nesting areas.  Recreation is also a source of disturbance that can 
harass adults and chicks.  Harassment of incubating plovers can result in nest abandonment, 
burial of eggs by blowing sand, nest predation, and death of embryos from exposure to extreme 
cold or heat.  Such harassment can also cause or contribute to chick mortality by interfering with 
essential chick rearing behaviors or by causing intolerable stresses directly to the chicks.  For 
example, disturbance that interferes with adult brooding behaviors could subject chicks to lethal 
exposure to wind and cold temperatures, and disturbance that interferes with foraging could 
result in starvation of chicks.   
 
In recent years, several studies have attempted to measure the effects of recreational activity on 
plovers and the efficacy of beach restrictions to plover conservation.  Persons (1998) compared 
the reproductive success from a beach that was closed to public recreational use to that from a 
beach that was managed for recreation and plovers.  He found that over a three year period, 
fledging success at the beach that was closed to recreational use was 35 to 40 percent compared 
to 24 to 25 percent at the beach managed for both recreation and plovers.  In the only year in 
which banding was used to measure productivity, fledging success at the closed beach was 71 
percent while the "shared" beach had a success rate of only 27 percent.  Lafferty (2001a) 
examined the nature of disturbance to wintering snowy plovers at a beach in southern California 
within a designated critical habitat area.  He found that disturbance to plovers was 16 times 
higher at public beaches than at protected beaches.  The main sources of disturbance were 
humans, dogs, and crows.  Plovers responded most to crows (61 percent flew in response), 
horses (40 percent), dogs (36 percent), humans (28 percent), and other birds (21 percent).  A 
plover was disturbed, on average, about once every 27 minutes during the weekend and once 
every 43 minutes during the weekday.  Unleashed dogs were a disproportionate source of 
disturbance.   
 
Lafferty (2001b) reported on the seasonal disturbance to birds, including shorebirds like the 
plover.  He found that the large-scale distribution of the birds were not significantly altered by 
disturbance, suggesting that habitat features were important in determining the bird distribution 
(the birds may be unwilling to seek out other habitats or they are unavailable).  The birds were 
particularly sensitive to dogs (39 percent of dogs observed disturbed birds).  Most disturbance 
occurred on the wet sand, where birds fed and people recreated.  Plovers were much more 
hesitant to fly when disturbed (25 percent) than other birds (75 percent).  Ruhlen et al. (2003) 
studied the effect of human disturbance on snowy plover chick survival.  They examined the 
incidence of chick loss during weekends and holiday, when more people visit the beach, and 
during the less crowded weekdays at the Point Reyes National Seashore in California.  These 
beaches prohibit motorized vehicles, prohibit dogs where plovers nest and have a leash law.  
Plover management included predator management, use of exclosures, signs, and symbolic 
fencing.   They found that the number of chicks lost was about three times greater on weekends 
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and holidays than on weekdays.  This finding suggests that human use of beaches influences 
chick survival.  How human use affects the survival is unknown because of the difficulty in 
witnessing direct (evidence of mortality) or indirect (behavioral changes from disturbance). 
 
In theory, these types of impacts can be minimized by closing nesting and brood rearing areas to 
human use, educating beach visitors, and establishing rules for visitor conduct in adjacent areas, 
such as prohibiting campfires, prohibiting littering, and requiring that dogs be leashed.  In 
practice, translating these measures into visitor compliance has proven to be a considerable 
challenge.  Despite extensive signs, roping, and the regular presence of on-site interpreters, 
visitor compliance is still a difficult management challenge for BLM.  Compliance monitoring 
has been completed at Floras Lake area since 1995 (Table 1).  The monitoring effort varied 
between a total 147 hours in 2002 and 840 hours in 1999 (BLM, unpublished data).  
 
Table 1.  Compliance monitoring results at Floras Lake, 1996-2002 (BLM, unpublished data). 

Observed  1996 1997 1998 1999 2000 2001 2002 

People 2.23/hour 1.58 2.93 2.14 1.03 3.73 10.9 

People in Closed Area 0.17 0.1 0.23 0.04 0.03 0.11 0.05 

Dogs 0.47 0.20 0.80 0.62 0.21 0.28 0.67 

Dogs off leash 0.25 0.14 0.58 0.08 0.05 0.13 0.09 

Hours 379 460 410 840 640 288 147 

 
This data provides several insights into the BLM’s management challenges.  Visitor use at Floras 
Lake increased significantly between 1996 and 2002 (about five times).  Progress was made in 
obtaining compliance with people in the closed area and for unleashed dogs.  However, the 
levels of human use are expected to increase and non-compliance is still quite high.  Based on 
2002 data, one could expect to encounter at least one person entering the closed area every other 
day and one dog unleashed every day.  This occurrence will be higher on the weekends or during 
times of highest activity, which would lead to much higher disturbance levels.  ONHIC also 
informally note violations of the beach restrictions during the weekly to bimonthly nest 
monitoring at New River spit.  In 2004, they documented many violations of the closures by 
ATV users, pedestrians and dogs.  There were also frequent violations of people and dogs 
crossing the Floras Creek/New River Overwash to and from Floras Lake’s non-authorized 
meadow trail.  
 
Closure of the “dry” sand in the New River ACEC provides some protection for nesting habitat, 
but does not protect the foraging and brood rearing habitat below the dry sand.  As a result, even 
with complete compliance with the dry sand closure, impacts to plovers are still likely to occur.  
If the intensity of recreational use on the New River spit remains low, these impacts may be 
small; if visitation to the New River ACEC increases, as indicated by the compliance data from 
Floras Lake, adverse effects to plover productivity may become more apparent. 
   
There are several elements of the proposed action that should limit the impacts of recreation on 
plovers.  The foundation of the plover protection strategy is the “dry” sand closure within the 
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New River ACEC and the restoration/maintenance of suitable breeding habitat in the more 
remote locations of the New River spit.  The effectiveness of the closures will depend on the 
level of visitor and on the level of compliance with the restrictions on recreational activities in 
adjacent areas.  Additional management measures, such as the commitment to increased levels of 
law enforcement and on-site interpretation, should increase compliance and reduce the violation 
incidences.  The law enforcement measures proposed by BLM state that they will be sufficient to 
obtain compliance.  Without meaningful ways to measure compliance and respond to violations, 
plover management rests largely on the hope that the management measures will be effective.   
 
New River Spit Morphology 
 
The BLM’s proposed action to periodically breach the New River spit will have beneficial 
effects to snowy plover breeding habitat by removing European beach grass from about two 
acres of the spit and creating a low area in the foredune that may be overwashed periodically by 
storm waves.  The proposed breach will also be a component of BLM’s habitat restoration 
activity that has restored and maintained about 160 acres of habitat in a 2.75-mile segment of the 
New River spit.   
 
The proposed breach could also change the spit’s morphology if it became permanent, resulting 
in an unforeseen circumstance that could reduce the quality of breeding habitat on non-Federal 
lands or provide a potential barrier to brood movement.  There has been a single dominant river 
mouth for the New River since the 1950s.  Over a 30-year period, the mouth of the New River 
has migrated to the north about three miles, creating and maintaining snowy plover breeding 
habitat on non-Federal lands in the north.  The northern portion (river’s mouth migration area) of 
the spit is one of two areas of instability identified by Komar et al. (2001).  This area is low in 
elevation and experiences frequent overwash events in certain locations.  Suitable plover habitat 
is maintained through this continuous disturbance.  In 2004, 18 nests were initiated at the north 
end of the spit, producing 16 fledglings.  
 
The other area of instability is at the south end of the spit, where the river turns from west to 
north.  Natural (river erosion and storm waves) and man-made breaches (to alleviate flooding) 
have occurred in this area.  Historically, this breach always closes during the summer and the 
mouth of the river returns to its “stable” location to the north.  Komar et al. (2001) surmised that 
this southern breach was temporary because it is a coarse grained beach, which undergoes large 
changes in elevation from summer to winter.  The fine grained beaches at the north end of the 
spit undergo small changes in elevation from summer to winter, consequently remaining lower in 
elevation.   This is supported by a pronounced variation in beach sediment grain sizes along the 
length of the spit.  The beaches at its south end are composed of pebbles and coarser sediment 
originating from the sea cliffs to the south at Blacklock Point, while the beaches to the north are 
made up of medium to fine sand from the Coquille River.   
 
The proposed breach would be placed in the central portion of the spit, between New and Croft 
Lakes.  This portion is relatively stable due to the growth of the dunes aided by the introduction 
of European beach grass.  The question is whether the area that the BLM is proposing to breach 
in the central portion is more characteristic of a coarse or medium grain beach.  As reported by 
Komar, a breach on a coarse beach like that at the south end of the spit is likely to be temporary 
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because of the large changes in elevation associated with coarse grained beaches.  Komar 
presented grain size analysis, wave run-up, and beach slopes for several locations along the spit.  
The closest grain size analysis to the proposed breach site is from a sample north of Croft Lake 
but south of Lost Lake, and the closest transect was at a location south of New Lake.  This data 
indicates that the breach site has a mixed substrate type that has a large portion of finer grained 
material, a beach slope of 0.04, and a predicted 5.1-meter wave run-up NGVD.  These 
parameters are more closely related to those near the current river’s mouth (finer grained 
substrate, 0.02 beach slope and 4.2-meter wave run-up) than at the south end (coarser grained 
substrate, 0.10 beach slope and 6.9-meter wave run-up).   
 
There may be some risk that the breach site would capture the river’s mouth because of its 
geomorphic similarity with the north end of the spit.  The degree of risk is difficult to assess and 
is lessened by the permit condition that requires that the breach be manually closed each summer 
if it does not close naturally.  There is also anecdotal evidence that the Storm Ranch periodically 
breached the spit in the past at a location just north of the proposed beach site to alleviate 
flooding.  This historical breaching activity did not result in a permanent outlet.  If the river’s 
mouth becomes established at the breach site, then the snowy plover habitat on non-Federal 
lands at the north end of the spit may not be maintained naturally because of the lack of 
disturbance. If this event occurred, then the river’s mouth would likely migrate north, just as it 
did in the past, and maintain the suitable snowy plover habitat currently on BLM lands, and 
eventually (decades) reach the current location of the river’s mouth.   
 
Disturbance from Habitat Restoration Activities 
 
The BLM has aggressively acted to mechanically remove European beach grass from the New 
River spit and to grade the foredune so that it may be overwashed periodically by storm waves.  
This work has restored and maintained about 160 acres of snowy plover habitat in a 2.75-mile 
segment of the spit.  Since the habitat restoration effort was initiated in fall of 1998, snowy 
plover nests have been found at the restored sites.  A total of 35 nests and 21 fledglings were 
found at the site between 1999 and 2004.  The restoration work reduces predator cover and 
increases the area available for plover nestings and chick rearing on the spit.  It is also beneficial 
for native plant species that may have been present on the spit prior to the introduction of 
European beach grass, like the State endangered pink sand-verbena (Abronia umbellata ssp. 
breviflora).  BLM plans to continue efforts to restore and maintain up to 100 acres of nesting and 
wintering plover habitat per year throughout the term of this biological opinion.      
 
Because of the increased number of birds and the high site fidelity (Castelein et al. 2002), one 
can expect that plover will use the New River spit as a wintering area more frequently.  Castelein 
and Lauten (2003) found 18 plovers roosting on the north end of the spit in 2003.  Winter 
activity will probably occur more frequently on BLM lands as birds are fledged in this area and 
habitat is improves as a result of the restoration activities.  The Service believes that any effect to 
wintering birds, through displacement, during restoration activities will be small compared to the 
benefit of restoring and maintaining the spit’s habitat.  However, the BLM should attempt to 
minimize this disturbance by planning the work during periods of low use and avoiding any 
plovers that are found in the vicinity of the site.    
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Floras Lake Management Changes 
 
The BLM purchased 111 acres at Floras Lake from a private owner in August 1994.  The 
acquisition was to be managed as part of the New River ACEC.  Since the plover was listed in 
1993, the Oregon Parks and Recreation Department granted BLM the authority to implement 
emergency beach restrictions at the New River ACEC beaches during the snowy plover nesting 
season, including the Floras Lake area.  These beach restrictions were in the form of a dry sand 
closure at all sites, except for a 0.6-mile dry and wet sand closure immediately west of Floras 
Lake.  This more restricted condition at Floras Lake was implemented after 1995 because of the 
narrowness of this beach.   
 

A detailed discussion of the snowy plover use at 
Floras Lake area was presented in the discussion on 
the environmental baseline.  Snowy plovers have 
traditionally used the Floras Lake area to nest.  
Recently, nesting activity was documented at Floras 
Lake in two of the six years from 1998 to 2004.  Prior 
to 1998, plover nests were found each year.  The 
average number of nests initiated prior to 1998 was 
6.2 nests.  After 1998, the average number of nests 
initiated was 0.6 nests.  There was also a Marked 
changed in the distribution and density of birds at the 
New River ACEC throughout this period (ONHIC, 
unpublished data).  The mean density of birds found 
in the Floras Lake area decreased steadily from a high 
of 7.6 birds per survey in 1993 to none in 2004.  This 

trend was most noticeable starting in 1998 (Figure 3).  The data from New River also shows a 
downward trend starting in 1998 but a rebound in 2001.  The 1998 nesting season was marked by 
a reduced number of breeding adults throughout Oregon and a decline was also noted in other 
parts of the range (Castelein et al. 1998).   
 
Although the cause of the decline in 1998 is not specifically known, it may have been attributed 
to a number factors including the extreme storm conditions experienced on the Oregon coast 
during the winters from 1997 to 1999 due to El Niño Southern Oscillation conditions that eroded 
the beach or higher levels of disturbance by recreational activity and at Floras Lake area.  During 
the winter of 1998 to 1999, the habitat at the Floras Lake site was severely degraded.  The beach 
has remained steep and narrow with little available nesting habitat through 2004.  The habitat 
just north of Floras Lake, at the Floras Creek/New River Overwash, was and is currently suitable 
nesting habitat.  What is notable is the increase in the density of birds on the New River spit 
since 2001, while a downtrend continued at Floras Lake area, even with the suitable habitat at the 
Floras Creek/New River Overwash. 
 
Recreation activity may be another factor in the decreasing trend in the Floras Lake area.  
Recreation activity appears to be increasing over time.  Visitor use increased from 1 to 3 
people/hour between 1996 and 2000, to 4 people/hour in 2001, and 11 people/hour in 2002.  The 
increase in recreational pressure at Floras Lake corresponds to the change in ownership status 

Figure 3.  Mean Snowy Plover Density at 
Floras Lake and New River Spit (ONHIC, 
unpublished data) 
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from private to public and upgrades at the Boice-Cope County Park in 2002.  The narrowness of 
the beach west of Floras Lake and the close proximity of the Floras Creek/New River overwash 
make it very difficult to manage high human disturbance at this site.   
 
The Cooperative Management Agreement between BLM and Curry County is an attempt to 
alleviate recreational beach restrictions at the Floras Lake site, an area of high recreational use, 
while providing increased management certainty on a 0.5-mile segment of county owned beach 
north at the Floras Creek/New River Overwash, an area of lower recreational use.  The Floras 
Lake site currently has intermittent snowy plover breeding use and lower quality breeding habitat 
because of the narrow, eroded beach.  A successful nest was initiated at the site’s south end in 
2002, indicating that suitable nesting habitat was still available in parts of the area.  The BLM 
would respond to any snowy plover breeding use at the Floras Lake site by prohibiting public use 
from the dry sand portions of the beach segment within 500 to 1,000 feet of the nest or brood 
area.   
 
The effect of eliminating recreational beach restrictions on this 0.6-mile segment of beach will 
likely make it unsuitable for future nesting or brood rearing.  The high recreation use coupled 
with the narrowness of the beach will make it difficult for snowy plovers to initiate a nest 
because of high levels of disturbance.  If a nest is initiated at the site, the dry sand restriction 
proposed by BLM will reduce but not eliminate disturbance to the nest site.  Page et al. (1977) 
measured responses of nesting plovers to human disturbance and found that adults left the nest 
34 percent of the time when people were within 100 to 250 meters of the nest.  At this time, the 
narrow beach would make it extremely difficult to eliminate human disturbance without a dry 
and wet sand closure if a bird is found.  
 
This agreement also provides for plover management, consistent with BLM’s other proposed 
management on the New River ACEC, at the 0.5-mile county owned beach at the Floras 
Creek/New River Overwash.  This site is suitable nesting habitat and was not managed (signs, 
symbolic fencing, dry sand restriction) by Curry County until the management agreement was 
implemented with the Service’s support in 2003.  Management efforts previously conducted at 
Floras Lake, where the beach has become narrow and steep, will shift to Curry County land, 
where the beach is wider and less steep, affording greater habitat potential for plovers.  Snowy 
plovers have used the Floras Creek/New River Overwash in the past.  The habitat should become 
more secure because of the county’s cooperation and BLM’s commitment to help the county 
with implementing the management measures each year.  This site is also located in an area that 
has reduced public access when compared to the Floras Lake site.  The effects of implementing 
recreational beach restrictions on this 0.5-mile segment of beach will likely make it more 
suitable for future nesting.  One could expect snowy plover use to increase at this site, providing 
recreational disturbance is managed according to the agreement.   The effectiveness of the 
agreement will depend on each party following through on their commitment and on the level of 
visitor compliance with the beach restrictions on recreational activities. 
 
The management agreement will provide, on balance, greater certainty in managing recreational 
disturbance at the Floras Lake area.  Although greater recreation disturbance will make the 
Floras Creek site much less suitable for breeding plovers, the site already has lower quality 
habitat because of the changes in beach morphology.  The higher quality nesting habitat at the 
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Floras Creek/New River Overwash will be protected to a much greater extent.  Much lower 
recreation disturbance will make this site more suitable for nesting plovers.  The management 
agreement also provides secure future habitat.  
 
Critical Habitat for the Western Snowy Plover 
 
The physical and biological features and primary constituent elements of critical habitat that will 
be affected by the proposed action are the presence of nesting, brood rearing, foraging, and 
wintering habitats that are protected from disturbance.  The proposed action is intended to 
provide such protection at BLM’s New River ACEC and, as discussed above, is expected to 
maintain or restore these primary constituent elements of critical habitat. 
 
One expectation is the implementation of the proposed management agreement at Floras Lake.  
This agreement will result in significantly increased recreation management on 0.5 mile of Curry 
County property just north of Floras Lake, which is designated as critical habitat.  This increased 
conservation certainty will offset the increased recreational disturbance expected to 0.6 mile of 
habitat adjacent to Floras Lake, which is currently of lower habitat quality.  The county-owned 
property is higher quality nesting habitat and will be managed by the County with assistance 
from BLM.  Based on current conditions, the agreement will result in a net benefit to snowy 
plovers.  
 
CUMULATIVE EFFECTS 
 
Cumulative effects include the effects of future State, tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. 
 
The Oregon Parks and Recreation Department retains jurisdiction over the lower portion of the 
beach within the action area.  This area, referred to as the Ocean Shore, is managed for recreation 
and conservation of biological values.  Floras Lake State Natural Area, also owned and managed 
by OPRD, lies immediately south of Floras Lake and includes contiguous coastline and trails that 
lead into the Floras Lake area. The State and the BLM have worked cooperatively to provide 
compatible management of the State natural area, the ocean shore, and the upper beach and 
dunes.  We are not aware of any specific projects being planned for the area nor do we anticipate 
changes in management objectives.   
 
The Oregon Parks and Recreation Department is also pursuing a habitat conservation plan (HCP) 
to address snowy plover management on State owned lands and in their role of regulating and 
managing the Ocean Shore.  The HCP will address Oregon’s sandy beaches, which includes 
those in the action area.  We anticipate that the HCP will not result in any adverse changes to the 
management of the New River ACEC.  As a Federal action, the HCP would be reviewed by the 
Service through a permit for take, pursuant to section 10(a)(1)(B) of the Act.  Consequently, the 
cumulative effects of such a proposal would be evaluated by the Service during the section 
10(a)(1)(B) permit evaluation process. 
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Curry County owns and manages Boice-Cope County Park which lies east of Floras Lake.  The 
campground at Boice-Cope County Park provides lodging for many of the visitors that use the 
beaches within the New River ACEC; however, the primary access from the campground to the 
beach is through an access point owned and managed by the BLM.  The County is assisting 
BLM with law enforcement efforts.  We are unaware of any proposed changes in the 
management of Boice-Cope County Park, such as a significant upgrade in facilities or 
campground expansion that might increase the recreational pressure in the vicinity of Floras 
Lake.  If such actions were proposed, we would encourage the County and the BLM to continue 
to work together to ensure that plovers are protected.   
 
There are also private ownerships around Floras Lake and along the New River spit.  As with the 
County lands on the New River spit, owners of private lands along the spit have also cooperated 
with monitoring and nest exclosure efforts.  The primary access from the private land around 
Floras Lake is through an access point owned and managed by the BLM.  We are not aware of 
any proposals involving private land that would increase visitation to the New River ACEC.  If 
such a proposal were to be made, we would continue to work with the BLM, and hopefully with 
the project proponent, to ensure that plovers are protected.   
 
Consequently, the primarily constituent elements of critical habitat within subunit OR-10A will 
not significantly change from cumulative effects.  We anticipated few, if any, cumulative affects 
that will change the land use, modify the current management or alter the coastal processes of the 
New River Spit.   
 
CONCLUSION 
 
Western Snowy Plover 
 
After reviewing the current status of the plover, the environmental baseline for the action area, 
the effects of the proposed action and cumulative effects, it is the Service's biological opinion 
that the proposed action is not likely to jeopardize the continued existence of the western snowy 
plover. 
 
A jeopardy analysis considers the status of the subpopulation, the project’s effect on its status 
and distribution, the condition of the habitat, and the importance of the local population for 
recovery efforts.  We reviewed the state of knowledge on the occurrence and available habitat of 
the snowy plover in the project area.   We found that the incidence of snowy plover nesting and 
fledging success at the New River ACEC since 1990 exhibits an upward trend, even when one 
considers the reduced numbers of breeding plovers in Oregon and at other sites from 1997 to 
1999 due to El Niño  Southern Oscillation conditions.  We expect this upward trend to continue 
because of the ongoing efforts of BLM to reduce recreational disturbance to breeding plovers, 
manage predators, and restore habitat on the New River spit.  We also believe that the 
Cooperative Management Agreement between BLM and Curry County provides, on balance, 
greater certainty in managing recreational disturbance at the Floras Lake area.  Although greater 
recreation disturbance will make the Floras Lake site much less suitable for breeding plovers, the 
site already has lower quality habitat because of the changes in beach morphology.  The higher 
quality nesting habitat at the Floras Creek/New River Overwash will be protected to a much 
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greater extent.  The management changes are not expected to significantly change the plover’s 
numbers, breeding, or distribution. 
 
Critical Habitat for the Western Snowy Plover 
 
This biological opinion does not rely on the regulatory definition of destruction or adverse 
modification” of critical habitat at 50 C.F.R. 402.02.  Instead, we have relied upon the statutory 
provisions of the ESA to complete the following analysis with respect to critical habitat.  Upon 
reviewing the current status of the habitat, the environmental baseline for the action area, the 
effects of the proposed action, and the cumulative effects, it is the Service's opinion that the 
action, as proposed, is not likely to destroy or adversely modify critical habitat. 
 
An adverse modification analysis considers alternations that appreciably diminish the value of 
critical habitat for conservation of a listed species. The proposed action will affect part of the 12-
mile critical habitat unit OR-10A that extends from Bandon State Park south to the Floras Creek 
area. We determined that 0.5 mile of this critical habitat unit at the Floras Lake site will have 
increased recreation management through a Cooperative Management Agreement between BLM 
and Curry County.  BLM has also significantly improved the quality of critical habitat in OR-
10A through their actions to restore and maintain 2.75 miles and 160 acres of snowy plover 
habitat in the New River ACEC.  This action has resulted in an upward trend in the habitat 
quality within OR-10A since 1998. Therefore, the proposed action will not appreciably diminish 
the value of the critical habitat because of the increased assurance in managing county-owned 
lands and the significant amount of snowy plover habitat restoration completed by BLM that will 
be maintained as part of the action.  Overall, the proposed project will improve the quality of the 
primary constituent elements that currently exist within the critical habitat unit.   
 

INCIDENTAL TAKE STATEMENT 
 
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption.  Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to engage in 
any such conduct.  Harm is further defined to include significant habitat modification or 
degradation that results in death or injury to listed species by significantly impairing essential 
behavioral patterns including breeding, feeding, or sheltering.  Harass is defined as intentional or 
negligent actions that create the likelihood of injury to listed species to such an extent as to 
significantly disrupt normal behavior patterns which include, but are not limited to, breeding, 
feeding, or sheltering.  Incidental take is defined as take that is incidental to, and not the purpose 
of, the carrying out of an otherwise lawful activity.  Under the terms of section 7(b)(4) and 
section 7(o)(2), taking that is incidental to and not intended as part of the agency action is not 
considered to be prohibited taking under the Act provided that such taking is in compliance with 
the terns and conditions of this Incidental Take Statement. 
 
The measures described below are non-discretionary, and must be undertaken by the BLM for 
the exemption in section 7(o)(2) to apply.  The BLM has a continuing duty to regulate the 
activity covered by this incidental take statement.  If the BLM fails to assume and implement the 
terms and conditions, the protective coverage of section 7(o)(2) may lapse.  In order to monitor 
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the impact of incidental take, the BLM must report the progress of the action and its impact on 
the species to the Service as specified in the incidental take statement [50 CFR 402.14(i)(3)]. 
 
AMOUNT OR EXTENT OF TAKE 
 
1. The Service anticipates take of one (1) plover nest per year in the form of direct mortality 

through crushing, vandalism to the nest, removal of eggs, intense disturbance that causes 
abandonment, or other actions which cause the loss of a nest. 

 
2. The Service anticipates take of two (2) pairs of nesting adults in the form of harassment 

through vandalism to the exclosure, disturbance from recreational activity next to a nest, or 
other actions which cause harassment of nesting adults. 

 
3. The Service anticipates an unquantifiable amount of take in the form of harassment of 

plovers and their broods as a result of recreational activities. 
 
We base this anticipated amount of take on: 
 
a. those portions of the proposed action, as modified by the terms and conditions below, that 

should limit the impacts of allowing recreation adjacent to nesting habitat and within 
foraging and brood rearing habitat; and 

 
b. that portion of the proposed action, as modified by the terms and conditions below, that 

ensure timely re-evaluation of recreation management and plover protection strategies if 
impacts reach specified thresholds. 

 
The Service will not refer the incidental take of any migratory bird covered under this take 
statement for prosecution under the Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. 
703-712), if such take is in compliance with the terms and conditions (including amount and/or 
number) specified herein.   
 
EFFECT OF THE TAKE 
 
In the accompanying biological opinion, the Service determined that this level of anticipated take 
is not likely to result in jeopardy to the species or destruction or adverse modification of 
designated critical habitat.  
 
REASONABLE AND PRUDENT MEASURES 
 
The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize take of western snowy plovers: 
 
1. Minimize recreation related impacts to plovers and their nests by prohibiting recreational 

activities in areas used for nesting and by limiting the types of recreational activities allowed 
in areas used for foraging and brood rearing; 

 



 
 

 

28

2. Limit the extent of impacts to plovers by re-evaluating and modifying management strategies 
if monitoring indicates that specified thresholds are being met; 

 
3. Minimize predation on plover nests by exclosing nests and managing predators; 
 
4. Monitor and report on the success of the recreation management and plover protection 

measures; 
 
4. Maintain the current amount of wintering and breeding habitat through the control of 

European beach grass; and   
 
5. Monitor and report on the changes to beach morphology at the New River ACEC to better 

understand the effects of habitat restoration, periodic breaching of the spit, and beach erosion 
and accretion at Floras Lake.   

 
TERMS AND CONDITIONS 
 
In order to be exempt from the prohibitions of section 9 of the Act, the BLM must comply with 
the following terms and conditions.  These terms and conditions implement the reasonable and 
prudent measures described above, and outline monitoring and reporting requirements.  These 
terms and conditions are non-discretionary. 
 
The following terms and conditions are established to implement reasonable and prudent 
measure number one.  
   
1. During the western snowy plover nesting season, from March 15 through September 15, the 

BLM shall prohibit public access to the dry sand portions of all BLM-administered beaches, 
except for the segment of beach adjacent to Floras Lake from the BLM southern property 
line to a point 0.6 mile to the north and the southern-most quarter-mile of Township 30 
South, Range 15 West, Section 28.  Any prohibited areas shall be strictly enforced and shall 
be marked accordingly:  

 
a. To delineate the dry sand closure north of Floras Lake, posts with ropes strung between 

them shall be placed near the main access points.  The posts and ropes shall clearly direct 
visitors to the wet sand and away from the dry sand.  Posts shall be placed at intervals not 
to exceed 150 feet from the access point to the BLM northern property boundary.  The 
posts shall be placed at the boundary between the wet and dry sand and 40 feet inland for 
the foredune.  Signs marking the dry sand as closed to public access shall be placed in 
conjunction with the posts and/or ropes.  These signs shall contain the legal citations 
necessary to enable enforcement of the dry sand closure. 

 
b. To implement the Cooperative Management Agreement with Curry County and the 

Oregon Parks and Recreation Department, the BLM shall place posts at intervals not to 
exceed 150 feet along the ocean beach from the BLM southern property boundary to the 
Curry County northern property bound, across the overwash, and then along the New 
River water’s edge until they intersect the signs delimiting foredune on BLM northern 
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property boundary.  The posts shall be placed at the boundary between the wet and dry 
sand on the ocean beach and at the water’s edge on the New River.   Signs marking the 
dry sand as closed to public access shall be placed among the posts.  These signs shall 
contain the legal citations necessary to enable enforcement of the dry sand closure. 

 
c. To delineate the dry sand closure on the BLM-administered beaches on the New River 

spit, posts with ropes strung between them shall be placed at the southern and northern 
boundaries of the HRA from the New River water’s edge to the boundary between the 
wet and dry sand on the ocean beach and 1,000 feet on each side and including the non-
authorized Croft Lake access point.  The posts in these areas shall be placed at intervals 
not to exceed 150 feet.  The HRA shall be further marked by placing posts at intervals not 
to exceed 500 feet at the boundary between the wet and dry sand on the ocean side and at 
the New River water’s edge.  Signs marking the dry sand as closed to public access shall 
be placed in conjunction with the posts and/or ropes.  These signs shall contain the legal 
citations necessary to enable enforcement of the dry sand closure; and 

 
d. The fences, signs, ropes, posts, and any other markers determined necessary shall be 

placed in the field by March 15 each year, and shall be maintained throughout the nesting 
season.  Maintenance shall include moving or extending fences, ropes, posts, and other 
markers toward the ocean as beach building occurs and promptly replacing lost or 
vandalized signs. 

 
Placement of the fences, ropes, posts, and signs shall be reported to the Service when 
deployed in the field at the beginning of each season.  The perimeter of the dry sand 
restrictions shall be recorded using GPS and a GIS coverage of the managed area shall be 
created by BLM and available, upon request.  Vandalism, loss to storm surge, or other 
damage to the closure markings and signs, and the date by which repair is expected, shall be 
reported to the Service throughout the season as necessary.  

 
2. The BLM shall provide on-site law enforcement patrols sufficient to ensure compliance with 

the New River ACEC regulations and plover management measures.  “Sufficiency” shall be 
determined through the monitoring of visitor compliance and in the establishment of 
guidelines that will determine the law enforcement response.  The BLM shall develop an 
annual compliance monitoring plan, law enforcement guidelines and reporting activities and 
provide a copy to the Service by February 15 of each year.  

  
3. BLM shall implement a series of protective management measures upon discovering a snowy 

plover nest or brood on the segment of beach located from the BLM southern property line to 
a point 0.6 mile to the north and adjacent to Floras Lake.  These measures will include: 

 
a. Exclosing any nest according to accepted protocol unless a nest is positioned such that 

exclosure is infeasible or the Service and the BLM agree that a reduced level of nest 
exclosure is appropriate.  These activities shall be conducted by qualified biologists; and   

 
b. Providing a full time on-site compliance monitor during the first week and then each 

weekend thereafter until the nest is abandoned or hatches.  If the nest is successful, then a 
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full time on-site interpretative specialist shall be provided during the first week of the 
brood rearing.  The role of the interpretative specialist will be to assist visitors in 
understanding the nature and importance of the beach restrictions, monitor visitor 
compliance, report violations to law enforcement personnel, and make any adjustments to 
the ropes and signs in the vicinity of the nest to achieve visitor compliance. 

 
The following term and condition is established to implement reasonable and prudent measure 
number two.  
 
4. The BLM shall reevaluate, and revise as appropriate, recreation management and plover 

protection measures in the Floras Lake area and New River spit area immediately upon 
reaching one or more of the following thresholds: 

 
a. More than one nest is directly destroyed by humans or dogs (e.g. eggs stepped on or 

removed from the nest); or  
 

b. There are more than two incidents per season of vandalism to nest exclosures or 
disturbance to nests (e.g. exclosure modified or entered or debris thrown into an 
exclosure).   

 
The BLM shall immediately notify the Service if these thresholds are met.  If the Service is 
unable to participate in the BLM's reevaluation and revision of management actions, the 
BLM shall provide a written description of the incidents, the dates the incidents took place, 
and the management revisions to be implemented.  This report shall be provided to the 
Newport Field Office at the address above.  (Please note that incidents resulting in incidental 
take in excess of that specified in the incidental take statement shall require reinitiation of 
formal consultation as described in the REINITIATION NOTICE at the end of this 
consultation.)  

 
The following term and condition is established to implement reasonable and prudent measure 
number three.  
 
5. To protect nests from predation, all nests shall be exclosed according to accepted protocol 

unless a nest is positioned such that exclosure is infeasible, the Service and the BLM agree 
that a reduced level of nest exclosure is appropriate, or the Service and the BLM agree that 
the nest exclosure program should be discontinued.  Currently, nests are exclosed as part of 
the ONHIC snowy plover monitoring project.  If this project is discontinued in the Floras 
Lake and New River areas in future years, the BLM shall develop and implement a plan to 
provide for nest detection, exclosure placement, and monitoring of nest fate.  These activities 
shall be conducted by qualified biologists.  The nest detection, exclosure, and monitoring 
plan shall be provided to the Service for review and approval prior to the nesting season 
following discontinuation of the ONHIC project.  We recommend that the actions required 
by this term and condition be integrated with the requirements of term and condition 6 below. 

 
The following term and conditions is established to implement reasonable and prudent measure 
number 4.  
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6. To measure the success of the proposed action and the reasonable and prudent measures, the 

BLM shall monitor plover use of the action area.  The monitoring shall collect information 
regarding patterns of adult plover use of the action area, nest numbers and locations, nest 
fates, brood activity, and reproductive success.   

 
a. The nesting season monitoring shall consist of one of the following: 

 
i. The project area shall be included in the ongoing ONHIC snowy plover monitoring 

project.  Should this monitoring project be discontinued or the current methods, 
design, focus, or intensity changed, the BLM shall confer with the Service to 
determine if the revised monitoring projects satisfy the intent of this term and 
condition; or 

 
ii. The BLM shall develop and implement a plan to monitor plover use of the project 

area.  The plan shall be designed to collect information regarding patterns of adult 
plover use of the site, nest numbers and locations, nest fates, brood activity, and 
reproductive success.  The plan shall include preparation of an annual report 
summarizing the monitoring effort and the data collected during the preceding year.  
The report shall also summarize the nest exclosure effort.  This plan shall be provided 
to the Service for review and comment prior by January 15 of the year it is to be 
implemented, and the annual reports shall be provided to the Service by December 30 
of each year.  

 
b. BLM shall conduct presence/absence plover surveys at least once weekly prior to April 

30 and twice weekly after April 30 during the nesting season on the segment of beach 
located from the BLM southern property line to a point 0.6 mile to the north and adjacent 
to Floras Lake.  The purpose of these surveys is to ensure a plover nest or brood is 
discovered early enough to implement the protective measures identified by term and 
condition 3.  

 
c. BLM shall conduct a presence/absence plover survey each year prior to implementing 

habitat restoration activities.  The results of the surveys shall be used to plan the locations 
that will be maintained or restored each year to avoid disturbing plovers that are found in 
the vicinity of the site.   

 
7. The BLM shall develop and implement a plan to monitor visitor recreation and compliance 

with the snowy plover management measures.  The plan is necessary to determine what types 
of law enforcement actions are necessary and to track trends in the types of recreation use 
that may affect plover breeding success.  The monitoring activity shall be frequent enough to 
allow for a timely law enforcement response to violations and it shall include both direct 
(e.g., observed dogs off leash) and indirect (e.g., observed human footprints in closure area) 
measures.  The visitor recreational and compliance monitoring plan shall be provided to the 
Service by February 15 of each year.   
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The following term and conditions is established to implement reasonable and prudent measure 
number five.  
 
8.  BLM shall continue to maintain through the control of European beach grass a minimum of 

120 acres and 2.25 miles of ocean beach as suitable plover breeding habitat restored on the 
New River spit, to the maximum extent practicable.  The continued maintenance of the 
existing habitat restoration area is necessary to maintain the current baseline of suitable 
breeding and wintering habitat in the project area. 

 
The following term and condition is established to implement reasonable and prudent measure 
number six. 
 
9. The BLM shall develop and implement a plan to monitor changes in beach morphology at 

Floras Lake and the New River spit.  The Service recommends that the monitoring plan be 
developed in consultation with the Oregon Department of Geology and Mineral Industries 
(DOGAMI).  DOGAMI has established permanent monitoring networks at several locations 
along the Oregon coast to measure changes in beach profiles over time.  The plan is 
necessary to better understand the effects, if any, that habitat restoration, periodic breaching 
of the spit, and beach erosion and accretion patterns at Floras Lake may have on snowy 
plover habitat within the littoral cell.  A copy of the beach morphology monitoring plan shall 
be provided to the Service by December 31, 2005. 

 
10. BLM shall delineate the perimeter of the restoration and/or maintenance that is completed 

each year using GPS and a GIS coverage of the area shall be created by BLM and be 
available, upon request. 

 
The various reporting requirements specified above shall be made to the Newport Field Office 
(541-867-4558) through verbal communication, electronic mail or semi-annual or annual reports, 
as appropriate.  
 
Nothing in this incidental take statement should be construed as conferring an exception to the 
Section 9 (of the Act) prohibition against take of plovers on anyone that is not an employee or 
agent of BLM, or an employee of a law enforcement agency that is involved with BLM in 
enforcement activities as described in this biological opinion.  Private individuals involved in 
activities that result in take of plovers as defined under the Act or Migratory Bird Treaty Act of 
1918, as amended (16 U.S.C. 703-712) shall remain subject to the full range of enforcement and 
prosecution actions envisioned in these statutes. 
 
If a dead, injured, or sick endangered or threatened species is located, including crushed or 
vandalized nests, initial notification must be made to Fish and Wildlife Service, Division of Law 
Enforcement, 9025 S.W. Hillman Court, Suite 3134, Wilsonville, Oregon 97070; phone: (503) 
682-6171.  Subsequent notification should also be made to the Service’s Newport Field Office, 
2127 S.E. Marine Science Drive, Newport, Oregon, 97365; phone (541) 867-4558.  Care should 
be taken in handling sick or injured specimens to ensure effective treatment or the handling of 
dead specimens to preserve biological material in the best possible state for later analysis of 
cause of death.  In conjunction with the care of sick or injured endangered and threatened species 
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or preservation of biological materials from a dead animal, the finder has the responsibility to 
carry out instructions provided by law Enforcement to ensure that evidence intrinsic to the 
specimen is not unnecessarily disturbed. 
 
The reasonable and prudent measures, with their implementing terms and conditions, are 
designed to minimize incidental take that might otherwise result from the proposed action.  If, 
during the course of the action, this minimized level of incidental take is exceeded, such 
incidental take would represent new information requiring review of the reasonable and prudent 
measures provided.  The BLM must immediately provide an explanation of the causes of the 
taking and review with the Service the need for possible modification of the reasonable and 
prudent measures. 
 

CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of listed species.  
Conservation recommendations are discretionary agency activities to minimize or avoid adverse 
effects of a proposed action on a listed species or critical habitat, to help implement recovery 
plans, or to develop information.  The Service recommends that the following conservation 
measures be implemented: 
 
1. The BLM should consider closing all plover habitat within the New River ACEC to public 

access during the nesting season. 
 
2. The BLM should consider prohibiting dogs from all plover habitat within the New River 

ACEC during the nesting season. 
 
3. The BLM should continue to work with neighboring land owners and the Coos County 

Sheriff to prevent ATV access to the New River spit from Fourmile Road and to enforce 
regulations prohibiting ATVs on the beaches within the action area. 

 
4. The BLM has been an important contributor to the ONHIC study of plover reproductive 

success in Oregon.  The BLM should continue to support this study in future years. 
 
5. The BLM has also been an important participant and leader in the Oregon/Washington 

Western Snowy Plover Working Group and on the Service's Western Snowy Plover 
Recovery Team.  We encourage the BLM to maintain current levels of participation in these 
plover conservation efforts. 

 
7. The BLM is the leader in restoring and maintaining snowy plover breeding and wintering 

habitat.  We wish to acknowledge this significant contribution and encourage you to continue 
restoring coastal dune habitats.  These actions are necessary for the preservation of obligate 
species, like pink sand-verbena, as well as the snowy plover.    
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In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefiting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations. 
 

REINITIATION NOTICE 
 
This concludes formal consultation and conference on beach management measures within the 
New River ACEC.  As provided in 50 CFR 402.16, reinitiation of formal consultation is required 
where Federal agency involvement or control over an action has been authorized by law and if 
(1) the amount or extent of incidental take is exceeded; (2) if new information reveals effects of 
this action that may affect listed species or critical habitat in a manner or to an extent not 
considered in this biological opinion; (3) if the action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat that was not considered in this biological 
opinion; or (4) if a new species is listed or new critical habitat designated that may be affected by 
the action.  In instances where the amount or extent of incidental take is exceeded, any 
operations causing such take must cease pending reinitiation.  If consultation is initiated for any 
of the above reasons, the BLM shall not make any irreversible or irretrievable commitment of 
resources which has the effect of foreclosing the formulation of reasonable and prudent 
alternatives. 
 
The Service deeply appreciates the BLM's patience and understanding regarding the time line by 
which this opinion was prepared.  We also extend our appreciation to Jim Heaney and Chris 
Church, of your staff, for their cooperation in preparing this biological opinion and their creative 
approach with Curry County to address recreation management at Floras Lake.  If you have any 
questions regarding this opinion, please contact Fred Seavey at the Newport Field Office, (541) 
867-4558 ext. 239. 
 
Attachments 
 
cc:  
Mr. Chris Church, BLM, Coos Bay District, North Bend, Oregon 
Mr. Jim Heaney, BLM, Coos Bay District, North Bend, Oregon 
Newport Field Office  
Roseburg Field Office 
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APPENDIX A.  FUNCTIONAL LIST OF BLM’S CONSERVATION  
ACTIONS AND THE SERVICE’S TERMS AND CONDITIONS 

 
Recreation Management  
   
1.  During the western snowy plover nesting season, from March 15 through September 15, the 

BLM shall prohibit public access to the dry sand portions of all BLM-administered beaches, 
except for the segment of beach adjacent to Floras Lake from the BLM southern property 
line to a point 0.6 mile to the north and the southern-most quarter-mile of Township 30 
South, Range 15 West, Section 28.  In the event that plovers nest in these excluded areas, 
BLM will exclose the nest(s), post the immediate area closed, and rope around it to limit 
disturbance.  Any prohibited areas shall be strictly enforced and shall be marked accordingly: 

 
a. To delineate the dry sand closure north of Floras Lake, posts with ropes strung between 

them shall be placed near the main access points.  The posts and ropes shall clearly direct 
visitors to the wet sand and away from the dry sand.  Posts shall be placed at intervals not 
to exceed 150 feet from the access point to the BLM northern property boundary.  The 
posts shall be placed at the boundary between the wet and dry sand and 40 feet inland for 
the foredune.  Signs marking the dry sand as closed to public access shall be placed in 
conjunction with the posts and/or ropes.  These signs shall contain the legal citations 
necessary to enable enforcement of the dry sand closure. 

 
b. To implement the Cooperative Management Agreement with Curry County and the 

Oregon Parks and Recreation Department, the BLM shall place posts at intervals not to 
exceed 150 feet along the ocean beach from the BLM southern property boundary to the 
Curry County northern property bound, across the overwash, and then along the New 
River water’s edge until they intersect the signs delimiting foredune on BLM northern 
property boundary.  The posts shall be placed at the boundary between the wet and dry 
sand on the ocean beach and at the water’s edge on the New River.   Signs marking the 
dry sand as closed to public access shall be placed among the posts.  These signs shall 
contain the legal citations necessary to enable enforcement of the dry sand closure. 

 
c. To delineate the dry sand closure on the BLM-administered beaches on the New River 

spit, posts with ropes strung between them shall be placed at the southern and northern 
boundaries of the HRA from the New River water’s edge to the boundary between the 
wet and dry sand on the ocean beach and 1,000 feet on each side and including the non-
authorized Croft Lake access point.  The posts in these areas shall be placed at intervals 
not to exceed 150 feet.  The HRA shall be further marked by placing posts at intervals not 
to exceed 500 feet at the boundary between the wet and dry sand on the ocean side and at 
the New River water’s edge.  Signs marking the dry sand as closed to public access shall 
be placed in conjunction with the posts and/or ropes.  These signs shall contain the legal 
citations necessary to enable enforcement of the dry sand closure. 

 
d. Interpretive signs designed to heighten visitor awareness of the plover, and promote 

compliance with the closures and restrictions, shall be placed, maintained and updated, as 
necessary, at the bridge over the Floras Lake outlet, at Boice-Cope County Park, at the 
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dune breach at the westernmost edge of Floras Lake, at the non-authorized meadow trail 
at Floras Lake, at the non-authorized Croft Lake access point on the New River spit and 
other key locations as identified by BLM biologists and interpretive specialists.  During 
each nesting season, message boards at each access point shall be maintained and updated 
periodically with information that explains the snowy plover management measures and 
maps showing the dry sand closure locations; and 

 
e. The fences, signs, ropes, posts, and any other markers determined necessary shall be 

placed in the field by March 15 each year, and shall be maintained throughout the nesting 
season.  Maintenance shall include moving or extending fences, ropes, posts, and other 
markers toward the ocean as beach building occurs and promptly replacing lost or 
vandalized signs.  

 
Placement of the fences, ropes, posts, and signs shall be reported to the Service when 
deployed in the field at the beginning of each season.  The perimeter of the dry sand 
restrictions shall be recorded using GPS and a GIS coverage of the managed area shall be 
created by BLM and available, upon request.  Vandalism, loss to storm surge, or other 
damage to the closure markings and signs, and the date by which repair is expected, shall 
be reported to the Service throughout the season as necessary.  

 
2. The following restrictions on recreational activities shall apply, and be strictly enforced, on 

ACEC lands around Floras Lake and along the New River spit and on lands included in the 
Cooperative Management Agreement with Curry County: 

 
a. Motorized vehicles shall be prohibited.  During the nesting season, law enforcement and 

plover management activities (as specified in the description of the proposed action) 
requiring motorized access are the only exception to this prohibition.  Law enforcement 
personnel shall be instructed at the beginning of the season to drive as slowly and as close 
to the water as possible.  Outside of the nesting season, exceptions may include habitat 
restoration, fence repair and maintenance, biological monitoring and research, and other 
management activities requiring motorized access and deemed necessary by the BLM; 

 
b. Dogs shall be leashed at all times; and  

 
c. Primitive beach camping shall be in a delineated area south of and outside of the HRA.  

BLM shall not promote the camping area and will require a special recreation permit.  
The permit will require that camping be by registration, limited to a 24-hour stay, garbage 
be packed out, human waste be buried and fires be prohibited.  BLM will provide 
information on the snowy plover restrictions to the campers.  Compliance monitoring will 
determine the degree of compliance with the camping requirements and adaptive 
management will be used to adjust or discontinue the camping area if monitoring shows 
that noncompliance results in impacts to breeding snowy plovers.   

 
3. BLM shall provide a maximum of two authorized public access points to the New River 

ACEC.  The two access points are located at Floras Lake and Storm Ranch.  During the 
nesting season, BLM shall gate the access road to the Storm Ranch boat ramp to restrict 
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vehicle access to this area by the public.  Only those involved with law enforcement, plover 
management activities, or facility administrative and maintenance activities, as specified in 
the description of the proposed action, shall have vehicle access to the road.   

 
4. The BLM shall provide on-site law enforcement patrols sufficient to ensure compliance with 

the New River ACEC regulations and plover management measures.  “Sufficiency” shall be 
determined through the monitoring of visitor compliance and in the establishment of 
guidelines that will determine the law enforcement response.  The BLM shall develop an 
annual compliance monitoring plan, law enforcement guidelines and reporting activities and 
provide a copy to the Service by February 15 of each year.  

  
5. BLM shall fully implement the Cooperative Management Agreement between BLM, Curry 

County and Oregon Parks and Recreation Department.  If the agreement is dissolved by any 
party or changes are made to it, then BLM must reinitiate consultation.   

 
6. BLM shall implement a series of protective management measures upon discovering a snowy 

plover nest or brood on the segment of beach located from the BLM southern property line to 
a point 0.6 mile to the north and adjacent to Floras Lake.  These measures will include: 

 
a. Prohibiting public access to the dry sand portion of the beach within a buffer of between 

500 and 1,000 feet of the nest, depending upon site conditions;   
 

b. Exclosing any nest according to accepted protocol unless a nest is positioned such that 
exclosure is infeasible or the Service and the BLM agree that a reduced level of nest 
exclosure is appropriate.  These activities shall be conducted by qualified biologists; and   

 
c. Providing a full time on-site compliance monitor during the first week and then each 

weekend thereafter until the nest is abandoned or hatches.  If the nest is successful, then a 
full time on-site interpretative specialist shall be provided during the first week of the 
brood rearing.  The role of the interpretative specialist will be to assist visitors in 
understanding the nature and importance of the beach restrictions, monitor visitor 
compliance, report violations to law enforcement personnel, and make any adjustments to 
the ropes and signs in the vicinity of the nest to achieve visitor compliance. 

 
7. BLM shall issue at least two news releases each year notifying the public of the snowy plover 

management measures during the nesting season.  The news releases shall be completed prior 
to March 15 (the start of the nesting season) and Memorial Day.  The new releases will 
include a description of the dry sand closures and general information on snowy plover 
conservation.    

 
Take Monitoring and Thresholds  
 
1. The BLM shall reevaluate, and revise as appropriate, recreation management and plover 

protection measures in the Floras Lake area and New River spit area immediately upon 
reaching one or more of the following thresholds: 
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a. More than one nest is directly destroyed by humans or dogs (e.g. eggs stepped on or 
removed from the nest); or  

 
b. There are more than two incidents per season of vandalism to nest exclosures or 

disturbance to nests (e.g. exclosure modified or entered or debris thrown into an 
exclosure).   

 
Predator Management 
 
1. To protect nests from predation, all nests shall be exclosed according to accepted protocol 

unless a nest is positioned such that exclosure is infeasible, the Service and the BLM agree 
that a reduced level of nest exclosure is appropriate, or the Service and the BLM agree that 
the nest exclosure program should be discontinued.  Currently, nests are exclosed as part of 
the ONHIC snowy plover monitoring project.  If this project is discontinued in the Floras 
Lake and New River areas in future years, the BLM shall develop and implement a plan to 
provide for nest detection, exclosure placement, and monitoring of nest fate.  These activities 
shall be conducted by qualified biologists with an appropriate recovery permit (section 
10(a)(1)(A) permit) from the Service.  The nest detection, exclosure, and monitoring plan 
shall be provided to the Service for review and approval prior to the nesting season following 
discontinuation of the ONHIC project.   

 
2.  BLM shall implement predator management activities each year, as described in the annual 

Predator Management Action Plan developed in cooperation with other State and Federal 
agencies, to the maximum extent practicable.   

 
Population and Compliance Monitoring  
 
1. The BLM shall monitor plover use of the action area.  The monitoring shall collect 

information regarding patterns of adult plover use of the action area, nest numbers and 
locations, nest fates, brood activity, and reproductive success.  The nesting season monitoring 
shall consist of one of the following: 

 
a. The project area shall be included in the ongoing ONHIC snowy plover monitoring 

project.  Should this monitoring project be discontinued or the current methods, design, 
focus, or intensity changed, the BLM shall confer with the Service to determine if the 
revised monitoring projects satisfy the intent of this term and condition; or 

 
b. The BLM shall develop and implement a plan to monitor plover use of the project area.  

The plan shall be designed to collect information regarding patterns of adult plover use of 
the site, nest numbers and locations, nest fates, brood activity, and reproductive success.  
The plan shall include preparation of an annual report summarizing the monitoring effort 
and the data collected during the preceding year.  The report shall also summarize the 
nest exclosure effort.  This plan shall be provided to the Service for review and comment 
prior by January 15 of the year it is to be implemented, and the annual reports shall be 
provided to the Service by December 30 of each year.  
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2. BLM shall conduct presence/absence plover surveys at least once weekly prior to April 30 
and twice weekly after April 30 during the nesting season on the segment of beach located 
from the BLM southern property line to a point 0.6 mile to the north and adjacent to Floras 
Lake.  The purpose of these surveys is to ensure a plover nest or brood is discovered earlier 
enough to implement the protective measures. 

  
3. BLM shall conduct a presence/absence plover survey each year prior to implementing habitat 

restoration activities.  The results of the surveys shall be used to plan the locations that will 
be maintained or restored each year to avoid disturbing plovers that are found in the vicinity 
of the site.   

 
4. The BLM shall develop and implement a plan to monitor visitor recreation and compliance 

with the snowy plover management measures.  The plan is necessary to determine what type 
of law enforcement actions is necessary and to track trends in the types of recreation use that 
may affect plover breeding success.  The monitoring activity shall be frequent enough to 
allow for a timely law enforcement response to violations and it shall include both direct 
(e.g., observed dogs off leash) and indirect (e.g., observed human footprints in closure area) 
measures.  The visitor recreational and compliance monitoring plan shall be provided to the 
Service by 15 February of each year.   

 
Habitat Maintenance and Monitoring  
 
1.  BLM shall continue to maintain through the control of European beach grass a minimum of 

120 acres and 2.25 miles of ocean beach as suitable plover breeding habitat restored on the 
New River spit, to the maximum extent practicable.  The continued maintenance of the 
existing habitat restoration area is necessary to maintain the current baseline of suitable 
breeding and wintering habitat in the project area. 

 
2. The BLM shall develop and implement a plan to monitor changes in beach morphology at 

Floras Lake and the New River spit.  The Service recommends that the monitoring plan be 
developed in consultation with the Oregon Department of Geology and Mineral Industries 
(DOGAMI).  DOGAMI has established permanent monitoring networks at several locations 
along the Oregon coast to measure changes in beach profiles over time.  The plan is 
necessary to better understand the effects, if any, that habitat restoration, periodic breaching 
of the spit, and beach erosion and accretion patterns at Floras Lake may have on snowy 
plover habitat within the littoral cell.  A copy of the beach morphology monitoring plan shall 
be provided to the Service by December 31, 2005. 

 
3. BLM shall delineate the perimeter of the restoration and/or maintenance that is completed 

each year using GPS and a GIS coverage of the area shall be created by BLM and be 
available, upon request.  
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Reedsport Wave Energy Project 
November 12th Crab/Fish Settlement Meeting 

Meeting Summary 
 

In attendance: 
Commercial Fishermen: 
Dean Frost 
Carla Hedgepeth 
Alvin Gargets 
Scott Hartzell 
Rick Ekelund 
Matt Hakki 
Jeff Mulkey 
Gary Hayes 
Michael Krumper 
Nick Edwards 
Chris Oiello 
Daryl Bogardus, Coos Umpqua Crab 
Association 
Bob Eder, FINE  
 

Organizations: 
Steve Kopf, OPT 
Paul Ammann, OPT 
Hugh Link, ODCC 
Nick Furman, ODCC 
Kaety Hildenbrand, Oregon Sea Grant 
Onno Husing, OCZMA 
Karen Chase, ODOE 
Rick Hohnbaum, City of Reedsport 
Keith Tymchuk, Mayor of Reedsport 
Donna Train, Port Manager 

 
Meeting Summary  
 
Finavera Buoy/Emergency Response and Salvage Plan 
The group agreed to start with a discussion of the Finavera buoy.  Kaety Hildenbrand 
provided information about the actual course of events that led to discovery the buoy had 
sunk, the attempts to remove the buoy, and the current limitations in removing the buoy.   
 
Finavera met with the FINE group on Thursday, November 1st.  Among other things, the 
fishermen asked Finavera to remove the buoy before crabbing season begins.  There was 
some difference of opinion, but many in the group felt that Finavera does not have the 
same sense of urgency to remove the buoy as the crabbers.  It was noted that a key 
complication in quick removal is a 21-day lead time required by the Salvage Chief.   
 
The connection to the OPT project is what if something like this happens at the OPT 
project.  How will OPT respond?  Would there be oil leakage?  
 
OPT responded by showing 4 buoys that have been installed in Washington, New Jersey 
and Hawaii.  Paul Amman, the project manager for Reedsport, has been involved in the 
deployment of each of the previous buoys.  He shared the actions that OPT has taken on 
previous projects and will take to mitigate any such event BEFORE the buoy goes into 
the water: 

 Monitoring and response plan developed with detail about information, 
monitoring systems and action plans.   
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 Different design/technology than the Finavera buoy.  Finavera buoy relies on sea 
water whereas the OPT buoy does not and therefore does not require a bilge 
pump.   

 Reedsport buoys will receive Lloyd’s of London certification. 
 DSL requires OPT to have a salvage plan and the financial ability to remove the 

project, if necessary.   
 
The group appreciated what they heard but still had concerns.  There is no such thing as 
something that won’t break.  This is made by humans and will have the ability to fail.  
What will you do in that instance?  What kind of plan do you have to address the issue in 
real-time? 
 
OPT agreed with this and said they plan to have a solid recovery plan with resources in 
place.  Paul shared a situation with the buoy in Hawaii where a decision was made to 
bring the buoy in during 17 foot swells.  The buoy was in within 8 hours of that decision 
despite the rough sea state.  In Hawaii, OPT has assured that they have the necessary 
resource on retainer to respond quickly.  They intend to do the same here in Oregon.   
 
The group raised questions about whether resources like that currently exist in Oregon.  
How can OPT make that happen if the resources don’t currently exist?  It was agreed that 
this was something that needed to be looked into.   
 
The group agreed there are two key elements to minimizing the impact of a failure event: 

 Prevention plans—through initial buoy and mooring design, installation of 
monitors/sensors, and systems that report abnormalities.    

 Response Plan—everything in place to take quick action.   
 
There was a concern raised that the OPT buoy does not have a bilge pump.  Although it 
doesn’t rely on sea water and is sealed, seals fail and there could be a situation where 
water is taken on by the buoy.  OPT noted this concern and would think about the issue. 
 
It was proposed that OPT share the emergency response and salvage plan that is being 
developed in coordination with the Public Safety/Recreation settlement team.  The group 
wants to ensure the plan includes detailed information about who the real-time resources 
will be, methods for notifying crabbers/fishermen of where the buoy is at all times during 
and incident, and addresses the situation of the buoy moving to the beach.  This was 
taken as an action item by OPT. 
 
Project Location 
Steve Kopf and Paul Amman provided information relative to project information:  
 

Bathymetry 
The first was bathymetric information that had been collected in September and 
made available to OPT in October.  The bathymetric information indicated that 
the area under consideration is deeper than the NOAA charts have indicated.  
OPT preferred 26 fathoms on the shallow side and 32 fathoms on the deep side.  
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The project area was selected based on the NOAA charts for this preferred depth.  
The bathymetric information indicates that the shallow side is 30 fathoms and the 
deep side is 40 fathoms.   
 
OPT heard that 25 – 30 fathoms was the prime crabbing location.  Given this new 
information, the project can be moved slightly to the west and easily be outside 
the 30 fathom depths.  

 
10 buoys 
The second piece of information is that it is “highly likely” the array will 
downsize to 10 buoys from the original 14. OPT is continuously trying to improve 
efficiency. With 10 buoys the footprint will be smaller and will only require one 
subsea pod rather than two. The capacity for the subsea pod is only 10. If 14 
buoys were deployed that means there would have had to be two subsea pods. The 
efficiency of the system may also change and increase the generation capacity 
from 150 to 200kw which means there is a need for only 10 buoys.  
 
The buoys will remain 100 meters apart with a configuration of three rows of 
3X4X3 buoys – the last row of four buoys will be eliminated.  The project will be 
400 – 500 yards square.  As the project builds out it gets longer, not wider.   
 
Cost to move buoys 
Consistent with the request at the last meeting, OPT has evaluated the cost of 
moving the buoys into deeper water.  It is estimated to cost $20,000 per buoy to 
move 10 fathoms deeper.  

 
Several fishermen in the group said that the objective wasn’t to get outside of the 30 
fathoms but to be as close to the 3 mile territorial sea line as possible.  What is the fathom 
depth at that point?  Can the project be moved to that area? 
 
The fathom depth at the 3 mile point is closer to 50 fathoms.  OPT shared that was deeper 
than they could put the project.  IN the process of evaluating cost to move the buoys, they 
have identified a fathom depth limit for the project.  The project will require divers on a 
regular basis to evaluate the integrity of the mooring systems. Given the amount of 
decompression time for divers at different depths, the project can’t be any deeper than to 
226 feet (or 36.6 fathoms).   
 
Some of the fishermen, some that were not at the previous meeting, said that although 
many crabbers lay gear in the 25 – 30 fathom depth, there are many that lay in the mid 30 
fathoms as well.  They felt that the project was still in prime crabbing location.  They 
suggested that 40 – 50 fathoms would avoid major conflict.  A couple of fishermen 
offered OPT a ride on their boats to get a good visual of the location and density of where 
the crab pots are set relative to the proposed project area.   
 
In addition to being good for the crabbers, they believe that deeper fathoms are better for 
the OPT project because: 
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 Reduced sand movement on and around the anchors, subsea pod, etc 
 Increased wave intensity 
 Reduce the probability for lost gear in the project.   

 
The group suggested consideration of a taller anchor to get past the diving issue.  The 
group decided to come back to the issue after lunch. 
 
After lunch OPT shared that they have heard and considered the benefits the crabbers see 
for the project being in deeper water.  In the engineering and design process those are 
weighed against the other limiting factors.  OPT stated that at this point to test this 
technology, design limitations don’t allow them to go any deeper.  But they definitely 
hear the desire to go into deeper water and will feed that back to their R&D department to 
see what can be done for future build out.   
 
OPT showed a new picture of the project area and highlighted that they have moved the 
project 6 fathoms (from 24 – 32 fathoms to 34 – 38 fathoms).  Further, they have already 
agreed to incur costs to make this move and they are up against their design limits.  They 
cannot move the 10 buoys any further out.  They can explore designs for deeper water for 
build out.   
 
A few fishermen shared their earnest surprise and disappointment in this decision.  It is 
the most basic issue to the fleet and it is an indication to them of whether they are really 
listened to or not.  They can’t impress on OPT enough how much smaller the impacts to 
crabbing would be if they moved beyond 40 fathoms.   
 
After some discussion about the expected displacement, it was expressed that it was not 
the 10 buoys that were of concern, but the 200 buoys times 7 wave parks.  There is real 
fear that if the first 10 are placed in this fathom depth, all the rest will follow.  That 
impact combined with marine reserves is significant.   
 
OPT expressed their interest and desire to go deeper if they could, the design limitation 
just make it not possible.  It was asked what would be needed to get into deeper water:   

 A mooring system that does not rely on human intervention 
 Confidence that the computer simulation is consistent with reality 

A follow-up question was asked if it was cost.  Yes, partly.  The power cable expensive 
but the increase in the cost of mooring line is not.   
 
The project built out to 200 buoys would be 1½ miles North to South and 400 yards wide.  
It would not happen overnight.  If you estimated 10 buoys a year, it could take 20 years to 
get to 200 buoys.   
 
OPT said that they would make it a clear research objective to explore deeper water 
technologies.  The fishermen asked if they could have a commitment from OPT to build 
in deeper water once it is technically feasible.  There was discussion about developing an 
MOU between OPT and the fishermen about finding and supporting funding sources to 
develop deeper water technology (it was noted that 40 – 50 is ideal; deeper than 50 starts 
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to impact salmon trollers).  Steve agreed to talk to his attorney and figure out the best 
way to memorialize an agreement of this nature.   
 
There was also a suggestion to see how OPT might be able to help the fishermen 
minimize the impact of the marine reserves.  Although people don’t want them to be 
linked, they are link in terms of overall impact.  Whatever can be done here would be 
great.   
  
Lost Gear 
OPT showed a three dimensional drawing of the 10 buoy array.  OPT proposed putting a 
synthetic line between the subsurface floats to catch lost gear and make it easier to 
retrieve.  There was mixed reaction to this proposal.  The fishermen in the room have 
boats with a 12 – 14 foot draft.  Any line would need to be deeper than that.  There was 
some concern that the pots would chafe off within a day.  However, if the line was 5 inch 
synthetic, it could chafe less quickly; possibly could last weeks.  Some in the group were 
concerned about impact to the environment and marine mammals; they have a preference 
for less in the water rather than more.  Maybe try the catch line concept on one side of the 
project.  There was not a clear consensus from the group about this idea.    
 
The real issue for the group is the timely recovery of their tags and gear.  OPT stated their 
interest is to get the gear back to the crabbers as soon as possible.  There was some 
discussion about authorizing crabbing vessels to recover lost gear.  A few of them said it 
would be tough to make it economic for them to do that.  If the weather was good enough 
to recover, they would much rather crab than recover gear for OPT.  Maybe ODFW could 
be approved for recovery of gear.  It was noted that there would need to be special 
authorization provided for recovery because currently you cannot  
 
Some members of the group offered the following information as estimated impact of lost 
gear:  3 -4 events a year with 300 pots lost in the park.  It is estimated that each pot would 
have 20 crabs.  Each crab pot costs $200 - $300.  The group suggested that because the 
weather typically comes from the Southwest the pots move north and east.  Because of 
this, more gear will be lost from the south side of the project.     
 
Some were concerned that retrieval may not be possible.  Others talked about the real 
value of the tag to them.  Because of that they believe there needs to be some effort at 
retrieval.   
 
After lunch, Steve Kopf suggested that he might ask the Governor’s office for an 
expedited tag replacement process for crabbers in this area because of the impact of the 
project. The group supported this idea.  He also suggested an increased number or 
redistribution of tags to address impact.  The group did not support that idea because of 
the difficult related to establishing tag limits.   
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Ecological Effects/Studies/Information Sharing/Economic Analysis 
Hugh Link attended the Ecological Effects Workshop.  There was a group at the 
workshop that dealt with potential changes to benthic habitat as a result of the wave 
project.  There was great discussion about mussels growing on the mooring lines and the 
impact they might have to benthic habitat once the lines are cleaned and the mussels fall 
to the ground.  Issues related to biofouling and benthic habitat are being addressed by the 
aquatic species group and a draft study plan has been developed.  Steve will share this 
with Hugh and ensure this issue is being adequately addressed.  
 
From the little bit the group heard, they were not impressed with the perimeter trawl 
approach to evaluating the change in benthic habitat.  They would like the aquatic species 
group to evaluate other options, including:  sensor son the crab, drop a few crab pots, or 
open water diving.  Onno Husing also asked that the aquatics group address the question 
of whether the study results would be applicable if the future build out was in deeper 
water.   
 
Hugh also shared another idea for a study that has been brought to his attention.  There is 
a suggestion to put trackers on the crab to understand their behavior in and around the 
project area.  There is a specialist at OIMB.  Steve and Hugh will coordinate on this study 
and see if they can make a proposal to OWET for funding.  There is some thought that 
this study could be used to support analysis of the economic impacts of wave projects.  
 
There was a lot of discussion throughout the meeting about the displacement impact of 
the 10 buoys.  As a general rule, there are 12- 20 pots per mile and they are set parallel to 
each other 10 – 25 yards apart.   
 
There is an interest in establishing good baseline data for the economic value of crabbing 
in the area. ODFW is requiring log books for crabbing beginning this year.  If OPT or the 
crab commission could have access to that information, there would be 2 years of 
information prior to the project being implemented.  Although 2 years isn’t viewed as 
sufficient to capture the volatility, it could be helpful.  OPT agreed that they would look 
into how to get the log book information from ODFW and how it might be used.  
 
There was some brief discussion about OPT’s desire to use Oregon Sea Grant to 
disseminate all study results to the crabbing/fishing community.  Kaety asked that OPT 
and Oregon Sea Grant have a more detailed discussion about what that would entail.  Is it 
strait dissemination or does it involve analysis and summary of the information?   
 
Lighting 
The group quickly agreed that it was appropriate to have lights on all the buoys.  
Ultimately, the center 2 lights may not need to be lit, but they should be lit to start or to 
always have the option to light them.  There was consensus that not to synchronize the 
lights because it affects depth perception and the ability to distinguish the buoys.   
 
There was a suggestion to have something audible on the perimeter of the project.  This 
could actually help with migratory bird issues as well.  There was discussion of a bell but 
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they are typically used on navigation buoys and could confuse people.  Is there another 
sound option that can be considered.   
 
The group agreed that the following made the most sense:  

 All buoys will have lights 
 The lights will shine 360 degrees 
 The lights will not be synchronized but chasing in a clockwise fashion 
 1 second flash interval  
 Sound on 6 perimeter buoys, if OK with USCG 
 Mark 6 perimeter sub-surface floats with pennant buoys 

 
The group also discussed how important it is to provide project location and information 
on the navigation charts and physically distribute the information for their navigation 
systems to the fishermen. 
 
Next Steps: 
It was recognized that once crabbing season begins it will be difficult to meet, therefore 
the following was planned: 

 Draft information provided in early December, if possible 
 Work with the Commissions, Oregon Sea Grant and OCZMA on issues, if 

appropriate 
 Schedule a meeting for input on Draft License Application early enough to take 

input as late as possible to provide for as much crabbing time as possible.  
 
Summary of Actions: 

 OPT to share emergency response/salvage plan with group 
OPT to recommend lighting plan to USCG consistent with group input 

 OPT to initiate discussion about an expedited process for replacement tags.  
Follow-up efforts will be supported by OPT and the crabbing community.  

 OPT will coordinate with Hugh Link on the draft study to address changes to 
benthic habitat. 

 OPT and Hugh Link will work together on a study design to track crab movement 
for submission to OWET for funding. 

 OPT will work with Oregon Sea Grant to clarify what role they will play in 
sharing study results 

 OPT will work with ODFW to see how log book information could be used to 
establish a baseline of economic value. 

 Aquatic species subgroup will address concern about monitoring approach to 
benthic habitat. 

 Aquatic species subgroup will address whether studies will be applicable to 
deeper water.  

 OPT will discuss with legal counsel how to memorialize a commitment between 
OPT and crabbers to find funding sources to explore technology for deeper water.  
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November 12th—Flip Chart Notes 
 

These notes do NOT represent decisions made.  They simply reflect the ideas and concept 
written on the flip charts during the meeting.  Please see the meeting summary for 

commitments and actions.    
 
Other Agenda Items 

 Ecological effects 
 Emergency Response/Salvage Plan 
 Study Options—What can these buoys tell us for this project and others 
 Buffer Zone—Homeland Security issues 
 Finavera Buoy 
 Value of energy production 

 
Action 
Share Recovery Plan with group: 

 Demonstration of real-time resources (may get help from state and others or 
through OPT crew) 

 Be sure fishermen know where buoy is at all times (consider epurb for sinking 
buoy) 

 Include situation of buoy moving to beach 
 

Lighting Plan 
 All with lights; lit 360 degrees 
 Not synchronized but chasing in a clockwise fashion; 1 second flash 
 Sound on 6 perimeter buoys, if OK with USCG 
 Mark 6 perimeter sub-surface floats with pennant buoys 

 
Other Safety Issues 

 Notice to mariners 
 Information about park distributed to fishermen for the navigation systems.  
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, November 13, 2007 8:15 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Cc: Megara Kastner
Subject: Aquatics Meeting Summary
Attachments: Aquatics_Species_Subgroup_Meetings_summary._11-6&7-07_final.doc; Settlement 

calendar_rev 11-9.rtf

Attached is the meeting summary for last week's meeting.  I have also attached the revised meeting calendar for 
the group.  I have highlighted action items in yellow! 
  
Our next meeting is schedule for Tuesday, November 20th from 10:00 - 1:00.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Species Subgroup Meeting 
November 6, 2007 
Meeting Summary 

 
 
In attendance: 
Jim Hastreiter, FERC 
Greg Mc Murray, DLCD 
Bridget Lohrmann, NOAA Fisheries 
Laurel Hillman, OPRD 
Jonathan Allen, DOGMI 
Kathy Roberts, USFWS 
Mike Murphy, DTA 

Steve Kopf, OPT 
Cristen Don, ODFW 
Peter Browne, DTA 
Robin Hartmann, Oregon Shores (on phone) 
Marilyn Fonseca, DEQ 
Sharon on phone

  
 

Meeting Summary 
 
Agenda Review: 
Therese led the review of the agenda and mentioned key points for the two day meeting. The main goal of the 
next two days is to review the study plans and determine what still needs to be discussed and what is missing. 
Part of this discussion includes a review of the matrix and determining what is missing. The first agenda item 
will be to talk with Jonathan Allen about his proposal for the wave, current, and transport study. In conjunction 
with these study plan reviews, this group also needs to talk more about the adaptive management process.  
 
Mike brought up the question regarding formal and informal consultation requests by NOAA and USFWS 
because he was surprised to get a formal request for USFWS. He planned to talk with Bridgette and Kathy 
outside of this meeting for an explanation. The conversation led to Bridgette explaining the differences between 
formal and informal consultations. Basically, the formal consultation is requested when the Corps has more 
questions about the affect on species and wants a formal report to answer the agency’s questions. An informal 
consultation is when the various agencies convene to communicate about the potential affect on species in the 
project area. Bridgette explained that with some projects there are both formal and informal consultations – all 
of which is dependent upon the degree of potential effect on the species.  Typically, formal consultation takes 
longer to complete. 
 
Schedule Discussion: 
Therese explained that the Full Settlement Group decided last week that they wanted to stay with the current 
schedule. This means that the Settlement Agreement will be set “in principle” by the end of December with the 
final Settlement Agreement, including the Adaptive Management Plan to be completed by the end of February. 
The “in principle” Settlement Agreement by December will include the details of the study plans with a draft of 
the adaptive management plans with monitoring, thresholds (triggers), and mitigation plans.  “In principle” 
means that by December we will know where we are going, yet not have the final words for the actual language 
of the Settlement Agreement.  That exact language (mostly from the legal perspective) will be wordsmithed in 
January and February.  
 
This group’s task is to determine the efficacy of the study plans and what is needed for the corresponding 
adaptive management plans; both of which will be attachments to the Settlement Agreement. Each agency 
needs to be continuously asking; “What are my agency standards?” so those standards can then be incorporated 
into the baseline conditions, PM&E measures, monitoring studies, and thresholds which all lead to the 
comprehensive adaptive management plans. 
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Specifically what the Full Settlement Group talked about last week was that the adaptive management plans will 
include making decisions by consensus; and when conflicts arise, they will be handled through binding 
arbitration. OPT’s attorney is currently working on the legal language for the adaptive management plan and 
general Settlement Agreement.  
 
Study Review – Wave, Current, and Transport Study 
Jon Allen explained the plan that was developed with 5 scientists in the ecological workshop. The scientists 
were: Dr. Paul Komar – OSU professor emeritus, Dr. Jack Barth – OSU with strong background in modeling, 
ocean circulation, Dr. Mick Keller – physical modeling and numerical models expert, Dr. Kurt Peterson – PSU, 
tsunami’s and coastal erosion expert, and Dr. Jon Allen with expertise in beaches. 
 
In general, this group of scientists had the greatest concerns about having enough data to support the appropriate 
modeling process. There currently is not baseline information particularly for sediment transport, wave 
attenuation, and beach erosion/accretion. The modeling needs to also address the long-term effects since this is 
such a new technology.  The scientists are interested in information about the buoy details and mechanics 
because each technology will have different effects. With the current information available to these scientists, 
Jon explained that they developed this study plan based on a 10 to 30% wave reduction rate and the potential 
perspective of a very significant complex wave impact on lead side of the array.  Jon provided a handout that 
described the different methods and areas of date collection.   
 
Jon said he was not the model expert but emphasized the importance of picking a model that is relevant to the 
Oregon Coast. Jon suggested the use of the S-Beach model, developed by the Corps, as a potential avenue for 
obtaining the needed baseline data. The S-model is in the process of being redesigned by the Corps for west 
coast.  
 
The scientists are not convinced that the ACDP will generate complete data for an accurate baseline data set. 
Jon did emphasize that the scientists were very convinced that two ADCP’s would be insufficient to document 
change.  Jon suggested that the impacts of the 10 buoys will be low to negligible, but it is important to 
characterize the environment beforehand and then monitor for any potential changes.  The purpose of a study 
would be to validate the modeling and to document any change.   
 
Steve asked if any of this data collection and modeling could be applied to other sites on the coast.  Jon said that 
no one site is the same and that they will vary considerably therefore the results are not applicable.  However, 
the method of study and some components of the approach will be applicable to other sites.  
 
The concern of OPT is the time, cost, and amount of data generated from this suggested approach. Jon agreed 
that this plan is the most comprehensive and “wish list/high end” if all was available to the scientists. He also 
agreed that there was flexibility in this plan. The person with whom OPT needed to talk with is Dr. Tuba 
Oskan-Heller. She is the expert in short wave modeling for incident (regular or normal) waves and could best 
give this group an expert opinion on data collection. From a cost perspective, OPT may need to look at 
alternative approaches. Jon did say there would be no start up costs because all is already in place.   
 
The next steps, according to Steve, are to organize a subgroup to talk the scientists as soon as possible. Dr. Tuba 
Oskan-Heller and other appropriate scientists will meet with the subgroup consisting of Greg, OPT, DTA, and 
Laurel, who has interest and may not attend the meetings. Jon thought this could be done via a conference call. 
Steve said he was most interested in the endangered species and habitat effects.  
  
Tasks: 
Greg to work with Jon to set up a subgroup meeting to address the beach and transport element of the study plan. 
Modify study plan language to address more than just surfing interests. 
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Water Quality Study Issues: 
Peter gave an overview of the Water Quality element of the Fish, Invertebrates, and Plankton study and 
explained that it makes sense to combine studies here so when taking water samples on any given day, the 
vertical sample will measure more than just water quality. The study will include samples taken before the 
single buoy is deployed to establish the baseline. The study will continue while the single buoy is in, and when 
the larger array is up and running to serve as the monitoring.  
 
Specifically, the 401 application needs to include the habitat narrative/numerics and the applicable actions when 
standards are not met including the “what ifs” and removal. Marilyn asked if this was what was going to be 
submitted for the 401.  She is less concerned with the numeric standards but acknowledged the broader ranging 
narrative criteria.  For example: 

• “no deleterious conditions for aquatic species” 
• “compliance with state law” 
• “beneficial uses” 
  

If all requirements are met in the 401 parameters and this is detailed in the Settlement Agreement, then DEQ 
will also be satisfied because the 401 has an overarching effect.  DEQ is specifically looking for the effects of:  
dissolved oxygen, turbidity, changes to the sea bed, spill, EMF, paint sloughing effects – in essence all chemical, 
physical, and biological effects.  
 
Tasks that were assigned during this discussion include: 

• Mike needs to meet with Marilyn so 401 application is complete and determine the DEQ requirements  
• Cristen needs to go back through this study to make sure all is covered from her point of view 
• Clarify the frequency of baseline and monitoring 
• Marilyn needs to work directly with Richard Whitman and Steve Shipsey 
• Marilyn will check on the degradation standards 

 
There was a lengthy discussion about the paint. The biggest concerns are: leaching off, flaking off, what are the 
numeric stands, copper and zinc, how much settling is there with the stationary buoys, potential amount of 
settling and dispersion, concentration effects, and what happens in the cleaning process. It was suggested that 
there is a description in the study that specifies the details of: the paint characteristics, why using the particular 
paint, how the buoy cleaning will occur – in water or out and how often, what will be the adaptive management 
plan for cleaning, if the cleaning occurs at sea. 
  
The final discussion was about the SPCC plan that describes:  

• buoy characteristics  
• prevention of a spill of mineral based hydraulic fluid (currently there is 400 gallons in each buoy) 
• mitigation if there is a spill, containment, and control 
• salvage, response, recovery plan  
• monitoring if buoy is left on the bottom for  period of time 
• mooring line description and space between 
• mooring line breakage and mitigation.  

The conversation continued around the possibility of a spill and the characteristics of the buoy that have been 
engineered to prevent such a situation. Steve explained that the buoy is doubled-hulled and if fluid leaked it 
would have to go through the spar.  He also noted that each buoy will be Lloyds of London certified – the 
highest possible standard on the sea.  
 
Tasks: 

• Mike will have the above details to this group. 
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• Therese will investigate the DSL requirements for emergency response/salvage plan 
 
 
Salmonid Study Issues: 
There are still a lot of unknowns about salmonids and what this study should entail. The baseline and 
monitoring are still to be determined.  
Tasks: 

• Bridget is going to be talking with experts by the end of November to get information on characteristics, 
exposures and risk. The information will then be brought to this group for further discussion.  

• Bridget and Cristen will meet with NMFS scientists to get them up to speed and seek advice/information 
• Bridget and Cristen will bring a summary of the NMFS scientist meeting to this subgroup in December 

 
Current concerns and questions this group has are: 

• whether there will need to be tagging 
• what’s an acceptable mortality rate – both from exposure and predation 
• How much predation currently exists and how to determine change 
• what current studies exist that can be utilized 
• are there new studies that must be established 
• how do we measure – month to month and year to year because there could be lots of fluctuation 
• What is the EMF effect 
• What rigor is needed for the monitoring 

All of these concerns will be addressed with the NMFS scientists through discussion with Bridget and Cristen. 
It was also discussed that maybe these scientists should come to one of the subgroup meetings. Bridget will 
determine this possibility when talking with the scientists “off-line.” 
 
The discussion was then tabled until the next meeting due to lack of time and people’s depleted energy levels by 
the end of the day.  
 
 

Aquatics Species Subgroup Meeting 
November 7, 2007 
Meeting Summary 

 
 
In attendance: 
Jim Hastreiter, FERC 
Greg McMurray, DLCD 
Bridget Lohrmann, NOAA Fisheries 
Laurel Hillman, OPRD 
Kathy Roberts, USFWS 
Mike Murphy, DTA 
Steve Kopf, OPT 

Cristen Don, ODFW 
Peter Browne, DTA 
Robin Hartmann, Oregon Shores  
Marilyn Fonseca, DEQ 
Mary Grainey, OWRD 
Ken Homolka, ODFW 
Sharon on phone

 
Meeting Summary 

 
Agenda Review: 
Therese started the meeting with a reminder that there were two pieces carried over from yesterday – the 
salmonids and the erosion/accretion discussion. It was decided to save these until later and first attempt to 
finished the other studies on today’s agenda 
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Template/Study Plan Overview: 
Peter took the group through an explanation of the general study template and overview plan. He explained that 
whenever possible and where applicable, the studies would be combined. The biofouling study was the template 
he was using as an example indicating that this template had been modified to reflect all the group’s prior 
comments. Specifics Peter talked about are: 

• How should the template reference the detailed study?  Through cut and paste or just reference? 
• Sections 1,2,3 will be in the license application 
• Section 5 will be in the Settlement Agreement 
• Where would this group like the triggers and paths for mitigation to go – depends on who decides – so is 

it in the study plans or in the body of the Settlement Agreement?  General feeling from the group was 
that they were part of the study plans. 

Tasks: 
• Mike and Greg will develop a matrix of all the studies describing outcomes, measures, emergencies, 

report dates as a reference that will be eventually attached to the Settlement Agreement and part of the 
Adaptive Management Plan 

• Therese will explore technology options for collaboratively editing the study plans.  
The group also talked about how and when all of the studies are finalized. The Settlement Agreement will be 
complete “in Principle” by mid-December then word-smithing by legal in January and February. The study 
plans are detailed out in these meetings and finalized in December.  
 
Study Review: EMF 
The group talked about two main points: what details need to be included in this study and how will EMF be 
measured. The current plan is to use Annette’s instrument because she knows the technology and has the most 
current applicable science.  
 
A discussion ensued about when to do the studies and then release the information. The group asked if the 
baseline EMF had been or could be determined before the deployment of the single buoy. The group agreed that 
there needs to be a description of the regional characteristics so there is a baseline point from which to evaluate 
change. Steve explained that the single buoy could affect the magnetic field once it is deployed. The buoy can 
be turned “off” to also get a baseline measurement with it. People then talked about how and when the studies 
would be done with the array and that there needs to be a timeframe established for the studies and publication. 
The group agreed that there also needs to be a list of all receptor species. 
 
Out of this discussion came questions about installation because a schedule is critical for determining the timing 
for each study. Installation will begin after the application with anchors, cables, and subsurface floats installed, 
according to Steve. Steve explained it would take about 3 to 4 months to install the array. OPT hopes to install 
in summer of 2009. The building of the buoys will begin in spring of 2009 once the license is accepted. He 
explained that the long-lead items are the steel and cables. From FERC’s perspective, Jim explained that the 
commission will want to know when deployment is scheduled as part of the application.  
 
Task: 

• Greg will check with geophysicist to determine what information already exists and what consistencies 
and inconsistencies exist over the regional plate. 

 
One question the group posed for this plan was what if Annette’s instrument was not completely ready since it 
has only been tested and not fully utilized – is there an alternative – because the measures need to begin as soon 
as possible if there are going to be baseline statistics. 
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What is still needed for this study plan and it’s implementation, according to the group. Those items are: 

• OPT to check with Annette to make sure she is ready and creating a fall-back plan with SAIC 
• Baseline data through a contact at OSU – Greg 
• A table describing all studies  - Greg and Mike  
• How to disseminate the study reports and when they become public – do the agencies get to review the 

reports first before going to FERC and the public? There was general agreement around a 30 day review 
by the team prior to reports going to FERC.  

  
 
Study Review: Marine Mammals and Acoustic Effects 
Steve began this discussion with information about how the array may be changing. He explained that it is 
“highly likely” that the number of buoys will be downsized to 10 from 14. This is happening for two main 
reasons: to make the footprint smaller at the request of the fisherman and to maximize the power density. He 
also told the group that the hydraulics may be changing to a system that is more efficient with a greater output – 
up to 200 KW, thus there is need for fewer buoys. The basic buoy and array structure does not change, 
according to Steve. Downsizing to 10 means they will remove one row of 4-buoys. The plans to downsize are 
not completely finalized, so Steve reminded the group that OPT is learning new things most every day and this 
is an iterative process. They want to have the final determination made before the FERC application so they 
don’t have to reapply.  
 
This new information spurred discussion on several issues including the width between the buoys, mooring 
lines, tautness of lines, potential whale effects. The width between the buoys is somewhat determined by sea 
state and the minimum distance between will be 100 meters, as explained by Steve. The mooring lines and 
corresponding tautness is also determined somewhat by the sea state. Steve told the group that it is their goal to 
have the lines as taut as possible. The lines will be five inches in diameter.  
 
The group was concerned that if a whale was to swim into the array, would the whale be able to maneuver out 
of the array. Because a whale can only move forward or roll, how  the distance between the subsurface floats 
and the buoys might affect a whale that is inside the array. This has not been raised by either Bruce or Brent in 
the best.  Robin said she would feel better if the group could have one more conversation with Bruce Mate 
about the project..  
Task: 

• Steve/Bridgette will talk with Dr. Bruce Mate and/or Brent to get better information about level or risk, 
tautness of the lines and spacing.  .  

 
Bridget gave a summary of the conference call she had with  OPT, DTA, NOAA- NMFS.   

Noise from possible “strumming” of the synthetic mooring lines was one of the concerns. This will be 
monitored with the single buoy as described in the study plan. The group on this call was also wondering 
about measuring the ambient noise as a baseline. Steve explained with the number of sea vessels moving 
through the area and the corresponding noise, it would be very expensive and difficult to measure the 
ambient noise levels. The cost for such a measurement could be up to $75,000.The group realized that 
monitoring, in general, is going to be very difficult in off-shore, deep water.  

 
They determined next steps to be NMFS will look at the monitoring and results after the array Biological 
Assessment is complete and then others from NOAA will be part of the process. The group will then look at 
timelines again. 
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It was also important to this phone conference group that all whales be addressed, not just gray whales  for 
migration, entanglement, and noise– particularly humpbacks will be important. The Biological Assessment 
will have a full discussion of all species.  

 
Study clarifications, additions, and questions were the next topics after Bridget’s summary report. The whales 
discussion continued and it was emphasized that all species of whales needs to be assessed. On page 21 there 
needs to be added language for the necessity of active deterrents for all whales. 
 
Triggers and monitoring involved a lengthy discussion.  
Page 21 – third bullet - People were wondering what would be the triggers and monitoring methodology after 
Phase 3. The Phase 3 methodology would be subject to change based on the results of Phase 2. By Phase 3, 
there should be a good definition of “whale behavior.” 
Page 22 – paragraph 4.1.3 – It needs to clarified regarding how and when the observations that will be utilized 
for whale presence and behavior in area. Currently, observations will be completed for one winter with the 
single buoy and then again after the array in deployed. The group was wondering if there could be three study 
seasons once the array is deployed. The question was posed about what happens if the array deployment was 
delayed – subsequently could there be more observation studies? Two points were discussed: some feel that 
more observation seasons could be useful to establish a baseline; the cost of additional observation studies is 
very expensive. OPT was concerned about being penalized by schedule delays that were beyond their control.  
The question arose to whether there may be more research money out there to help fund additional studies so 
the cost would not be solely OPT’s responsibility. 

  
There was an interest in more information regarding the timing and frequency of the aerial flights.  
 
The mother and calf potential reactions was also discussed. Bridget said she would be keying in on this situation. 
Steve said they were willing to determine if a north bound migration study is appropriate with Bruce’s and 
Brent’s recommendations. 
 
Triggers again was discussed with regards to what would lead to getting this group together again. Convening 
the group would be determined by: study results, delays in the project, after Phase 1 is completed to discuss the 
effectiveness of deterrents, after the winter migration study, after Phase 2 testing is complete, each year after the 
southbound migration. The control site was mentioned and how that will affect the study results. More will be 
discussed about the control site at a later meeting.  
 
Section 4.2 on Pinnipeds was the next point of discussion. Steve explained that the fence is only around the 
inner walkway and this will be better clarified in the study plan. There are no structured observation visits 
planned specifically for Pinnipeds. The group was wondering how often OPT plans to make site visits. Steve 
explained the number of visits is relative to what is happening, time of year, and any necessary mitigation based 
on reports.  
Task: 

• The group would like Steve to explain “frequent visits” as best he can.  
  
Task –  

• Bridget will check re: Stellar seal migration relative to grey whale migration 
• Bruce will need to explain to this group more details of his actual plan for the aerial observation studies.  
 

Erosion, Accretion, Attenuation Revisit: 
Steve told the group that he thought that Jon was going to give more information on a comprehensive approach 
to addressing the issue. He felt that Jon only presented an approach for gathering data but didn’t go the next step 
and discuss what to do with it.  The question is how to get the relevant data and how to pay for it. The choice of 



 8

the model is very important to determine the potential erosion, accretion, and attenuation. This will be discussed 
further in another small group  
 
Study Review:  Fish, Invertebrates, Plankton 
The group determined that SCUBA evaluation/observation needs here as well as in biofouling. They 
recommended video be used when inspecting the anchors. 
Greg is worried about the rigor of this study and why all of these species are “lumped together” because there 
are some significant differences. We all know that salmon is high on the list and there are so many more species 
to consider. The questions were raised as to frequency and longevity of the study because the large number and 
variability of all these species. Greg, Bridget, and Cristen believe that 2 years following deployment is not long 
enough to get accurate study data. 
Task: 

• Bridget, Cristen, and Greg will conference call within a week of this meeting to discuss timing and 
frequency of studies. 

 
Evolving Complexity of Studies: 
Peter brought up the fact (and concern) that the studies seem to be getting more complex as this group’s 
conversations continue. He understands that there is a cumulative effect and that the studies are maturing. And 
he posed the question of how much detail is necessary versus the general characteristics. It was decided that 
each agency needs to write up justifications for the information their particular agency needs. The agencies need 
to include justification for sampling times – winter, spring, fall, etc. There also needs to be a table of: all 
organisms, species with relationship to best sampling times.  
 
Next Steps: 
It was determined to stay on schedule that this group needed to have two additional conference call meetings. 
The Portland people may try to get together in one location. Bridget is checking on room availability at her 
agency.   
Dates for the meetings are: 

• November 20 - 10:00 a.m. to 1:00 p.m. 
o Tentative Agenda:  non-study measures, PM&E’s,  cumulative effects, frequency of studies, 

littoral process, adaptive management 
• November 27 - 1:00 p.m. to 2:30 p.m. 

o Tentative Agenda:  salmonid issues 
 

Task: 
• Therese will work on detailed agendas for both meetings. 
• Mike needs to report back to schedule a follow-up conference call on seabirds.  

 
 
  
 

 
 

 
 
 
 
 



Reedsport Wave Energy Project--Settlement Meeting Schedule 

 
November 2007 

 

Sun Mon Tue Wed Thu Fri Sat 
  1 2 3

       

4 5 6 7 8 9 10
  

 
 

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC Flags 
Conference room 

 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 
WTC – River 
Room 

  

11 12 13 14 15 16 17
 9:00am–6:00pm 

Reedsport, OR 
Crab/Fishing 
Port of Umpqua 

     

18 19 20 21 22 23 24
 9:30-12:00 

Conference Call 
Recreation & 
Public Safety 
1-605-990-0150  
passcode 
148725# 

10:00-1:00 
Conference Call 
Aquatic Species 
1-605-990-0150 
passcode 
149725# 

    

25 26 27 28 29 30 
  1:00 – 2:30 

Conference Call 
Aquatic Species 
1-605-990-0150 
passcode 
149725# 

    

 
 

December 2007 
 

Sun Mon Tue Wed Thu Fri Sat 
   1

       

2 3 4 5 6 7 8
  

 
 
1:30-4:00 
Portland, OR 
Recreation & 
Public Safety 
WTC – River 
Room 

10:00-4:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

9:00-3:00 
Portland, OR 
Aquatic Species 
WTC – River 
Room 

 
 
 
1:00-5:00 
Portland, OR 
Full Settlement 
Group 
WTC – River 
Room 

  

9 10 11 12 13 14 15
       

16 17 18 19 20 21 22
       

23 24 25 26 27 28 29
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Hawthorne, Joy

Subject: Aquatics Agenda for November 20
Attachments: Agenda_11-20_aquatics.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Monday, November 19, 2007 3:37 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Aquatics Agenda for November 20 
 
Attached is the agenda for tomorrow's aquatics conference call.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, November 20th 10:00 – 1:00 

NOAA Fisheries Willamette Conference Room 
OR 

Call-In Line:  (605) 990-0150 149725#   
 

AGENDA 
 

Outcomes: 
 Finalize frequency and timing of studies 
 Input on adaptive management approach 
 Identify any other issues to be addressed by December 
 Finalize comments and actions on all other study plans 

 
 
10:00 – 10:15  ........................  Agenda Review and Updates 

 Debrief from Full Settlement Group 
 Update on littoral process 
 Update on Migratory Birds 

 
10:15 – 11:30 ................ Discuss frequency and timing of studies  
 
11:30 – 12:00 ...................... Adaptive Management Approach 

 Suggestion of reporting approach and structure 
 Dissemination of information to the subgroup and to the 

coordinating committee 
 Meeting timeline 
 Coordinating Committee review of study plans 
 Need for a comprehensive report.  If so, when.  

 
12:00 – 12:20 ................................ Non-study measures 

 Are measures for the project outside monitoring studies that 
need to be agreed to prior to settlement?   

 
12:20 – 12:45 ................................. Cumulative Effects 

 Agency Requirements 
 Aquatic Team Role 
 Any additional actions 

 
12:45 – 1:00 ............................... November 27th Meeting 
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November 21, 2007

Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street NE
Washington, D.C. 20426

Michael Murphy 
Director of Renewable Energy - Alternative Technologies 
Devine Tarbell & Associates, Inc. 
970 Baxter Blvd. 
Portland, ME 04103 

Re: Reedsport OPT Wave Energy Park (FERC No. 12713)

Dear Secretary Bose and Mr. Murphy:

The Pacific Fishery Management Council (Council) is one of eight regional fishery management 
councils established by the Magnuson-Stevens Fishery Conservation and Management Act 
(MSA) of 1976, 16 USC 1801et seq. The Council manages fisheries in the Exclusive Economic 
Zone off the States of California, Oregon, and Washington, working closely with relevant state 
and tribal governments to coordinate sound fisheries and habitat management practices. Off the 
Pacific Coast, the Council has prepared federal fishery management plans for salmon (five 
species); groundfish (more than 80 species), coastal pelagic species (eight species); and highly 
migratory species (12 species). These fishery management plans have been implemented through 
federal regulations issued by the National Marine Fisheries Service (NMFS), National Oceanic 
and Atmospheric Administration (NOAA), and U.S. Department of Commerce. 

The Council is aware that several preliminary permit applications to install wave energy facilities 
off Oregon have been filed with the Federal Energy Regulatory Commission (FERC). While the 
Council recognizes the need to conserve existing energy resources and find innovative solutions 
for renewable energy, it is concerned that this new technology be developed appropriately with 
regard to fishery resources. The Council is not opposed to hydrokinetic energy projects or other 
energy development per se, but as fishery resource managers, we wish to ensure that any 
development proposal that might impact fish, their habitat, or fisheries is assessed appropriately 
to minimize adverse impacts. In this regard, the Council wishes to engage early in FERC’s 
development of a wave energy licensing program to help ensure a thorough review process and 
realistic timeline for addressing adverse impacts to Council-managed species and marine 
habitats. 
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The Reedsport Ocean Power Technologies (OPT) Wave Energy Project (FERC Preliminary 
Application Document No. 12713) is one of the first long-term license application processes for 
a wave energy project in the United States, and is likely to set a precedent for wave energy 
projects elsewhere in the U.S. Therefore, it is particularly important that this project be carefully 
planned and executed. The comments provided below are directed to the Reedsport project, but 
are applicable to any wave energy project proposed off the West Coast. 

The Council has a responsibility to comment on such projects when there may be impacts to fish 
habitat. Under the MSA, each fishery management plan prepared by the Council must describe 
and identify essential fish habitat (EFH), minimize to the extent practicable adverse effects on 
such habitat caused by fishing, and identify other actions to encourage the conservation and 
enhancement of such habitat. “Essential fish habitat” is defined as “those waters and substrate 
necessary to fish for spawning, breeding, feeding or growth to maturity.”  Furthermore, the MSA 
requires the Council to comment on and make recommendations to FERC concerning any 
activity that, in the Council’s view, is likely to substantially affect the habitat, including the EFH, 
of an anadromous fishery resource under its authority. The Pacific Council may comment and 
make recommendations to FERC on actions that may affect the habitat, including EFH, of any 
non-anadromous fishery resource under its authority.

Additionally, the Council is moving towards ecosystem-based fishery management planning, as 
per the newly reauthorized MSA. Through such an approach, management decisions will include 
relationships of fish stocks with predators, prey and competitors; the effects of oceanographic 
and climate conditions on populations and communities; and the effects of fishing and other 
anthropogenic activities on habitats. 

In accordance with these responsibilities, we offer the following comments on the Reedsport 
wave energy project.

1)  Precautionary Approach:  The Council recommends that FERC take a precautionary 
approach with the development of this new technology. Location and design criteria should avoid 
unnecessary risks until more is known about the impacts of this technology and which wave 
energy design will yield the least environmental risk. We request that FERC seek to site this 
project, and other wave energy projects, in less biologically rich or sensitive areas. 

2)  Scale of Projects and Cumulative Effects:  The scale at which wave energy projects are being 
considered in the Pacific Northwest, with essentially no knowledge of their effects on marine 
species and the environment, is of great concern to the Council. Not enough testing of wave 
energy technology has occurred to allow us to understand the impacts of even a single project; 
yet several entities have submitted preliminary permit applications encompassing a large 
percentage of the nearshore marine environment. Multiple wave projects distributed along the 
coast could disturb species whose migration through or within these areas is a key biological 
requirement. Additionally, the cumulative effects of multiple projects on marine animals and 
habitats are unknown. A large number of projects could compromise healthy ecosystems, and 
should be evaluated at a regional ecosystem scale before projects are installed.
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3)  Impacts to Fisheries and Species:  Access to wave energy parks will likely be limited for 
reasons of safety and liability, and as a consequence, fishing is likely to be prohibited in these 
areas. Fisheries in the Reedsport area include commercial nearshore hook and line, recreational 
salmon, recreational bottom fish, and commercial Dungeness crab. These fisheries involve both 
state- and federally-managed species. Spatial data for most of these fisheries is lacking, making it 
difficult to estimate the economic impact that this stage of the Reedsport project, and expanded 
or subsequent wave energy projects, will have on the local fishing industry. Potential impacts 
include reduction in total fishing effort, lost productivity (economic impact), and displacement of 
fishing effort to areas outside the closure area. Displaced fishers will likely concentrate their 
efforts on areas immediately outside the wave park boundary, resulting in increased pressure on 
fish, crab and habitat in those areas. These indirect yet profound changes should be included in 
the project’s assessed impacts.

To address economic impacts on the fishing community, the Council encourages wave energy 
developers to work with fishery sectors to identify important fishing areas and to minimize the 
placement of wave energy facilities in these areas. In addition, potential economic losses should 
be estimated as part of this and future applications.

The specific location of wave energy facilities will have the potential to differentially impact 
commercial and recreational fishing fleets that target fishing grounds at variable distance from 
safe harbors and from shore (e.g., day boats vs. trip boats). It is essential that the social and 
economic effects of these aspects of the fisheries be considered and that stakeholders within the 
fishing industry participate in the process. 

It is not clear if the Reedsport project intends to consider all marine species in its studies of 
environmental effects. While species or stocks protected under the Endangered Species Act 
(ESA) or Marine Mammal Protection Act require special consideration, the project should also 
examine impacts to overfished stocks as well as species with specialized or unique ecological 
requirements (e.g., green sturgeon).

4)  Essential Fish Habitat Information is Inadequate as Baseline Data: The Preliminary 
Application Document (PAD) for the Reedsport project suggests that EFH designations could be 
used as the basis for assessing impacts from wave energy projects on fish species and their 
habitat. While EFH does define the environmental parameters (depth, temperature, latitude, 
substrate type, etc.) that support the various life stages of a species, EFH does not define where a 
species actually exists or the relative value of one area over another. EFH alone cannot be used to 
determine impacts on fish species. It will be necessary for the applicant to conduct in situ
baseline studies within the proposed project area to characterize the species community and 
determine relative importance of local habitats.  Baseline studies should be conducted prior to a 
final decision on site location to minimize unnecessary impacts, and prior to project construction.

5) Overall Footprint of the Reedsport Project: The Council is concerned about the size and 
location of the proposed Reedsport project and the effect this will have on area fisheries. 
According to the PAD, the Phase II site is proposed to occupy an area of 0.26 sq. mi. within the 
longer-term, Phase III project area of three miles by one mile. The Council recommends that the 
Phase II site (0.26 sq. mi.) be located so as to minimize environmental and fisheries impacts. If 
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this project results in a navigational closure, the smallest area possible should be used. 
Additionally, in order to minimize the size of the area needed, standards for high energy-efficient 
turbine design should be implemented, and license conditions should require upgrading facilities 
within the license period as technology improves. Although not proposed at this time, the Phase 
III proposal of 200 buoys occupying up to three square miles is of greater concern to the Council 
and will require a more in-depth review process. 

Additional comments on project management and environmental concerns are summarized 
below and provided with more detail in Appendix A.

The Council recommends specific project development and management requirements related to:

• Baseline studies on biological and physical characteristics
• A site-specific monitoring plan
• Addressing cumulative impacts from multiple projects
• Efforts to minimize emissions from electro-magnetic, acoustic and light sources
• Adaptive management conditions
• A decommissioning plan

The Council provides comments on concerns related to:

• Alteration in species composition and abundance in and around the project area, 
including trophic level impacts 

• Electromagnetic fields
• Acoustical effects
• Collision, entanglement and entrapment
• Seafloor scouring 
• Project site location
• Habitat alterations 
• Effects on spawning habitat
• Areas of concentrated prey species
• Changes to habitat quality
• Physical dynamics of habitat displacement
• Release of toxins and chemicals
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Knowledge of potential impacts of this technology is rapidly developing. Oregon State 
University’s Hatfield Marine Science Center recently hosted a scientific forum of 50 scientists to 
consider the range of potential environmental impacts of wave energy 
(http://hmsc.oregonstate.edu/waveenergy/index.html). We hope the Council’s comments are 
helpful to FERC in developing this new licensing program and that a wave energy program takes 
advantage of the collective wisdom of the scientists and resource managers.

Sincerely,

D. O. McIsaac, Ph.D.
Executive Director

JDG:kam

cc: Council Members
Habitat Committee
Mr. John DeVore
Mr. Chuck Tracy
Ms. Heather Brandon
Mr. Jim Seger
Dr. Kit Dahl
Mr. Merrick Burden
Ms. Jennifer Gilden
FERC Service List for Docket P-12713
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APPENDIX

Project Development and Management

a. Baseline biological and physical data

In the context of living marine organisms and dynamic environments, “baseline” is not a 
static point in time, but rather a “trend analysis” that takes into account natural variability, 
both temporal and spatial. Baseline information on the biological and habitat resources at the
project site allows for a) characterization of species community, diversity, and abundance and 
habitat; and b) a benchmark on which to monitor and measure short- and long-term effects of 
wave energy structures on natural resources. Additionally, features such as current 
convergence zones, migration corridors, spawning and settlement aggregations, and other 
essential habitat factors that are unique or specific to the project area should be identified. 
Baseline information for reference or control areas is also needed. To account for changing 
climatic conditions, El Nino/La Nina weather patterns, hypoxia events, and other annual 
environmental variables, baseline data are needed over a five-year period. 

Baseline information of particular interest to the Council includes:  

1) Characterization of the substrate 
2) Characterization of the benthic and epibenthic invertebrate communities on which 

several Council-managed species prey 
3) Characterization of the entire fish community, including forage species during spring, 

summer and winter to account for seasonal migration patterns

b. Site-Specific Monitoring Plan to monitor changes to the biological and physical environment

As there are no other full-scale wave energy projects in the U.S. on which to gauge 
environmental impacts, a comprehensive monitoring plan is needed for the Reedsport project. 
This plan could serve as a template for subsequent project as well. The monitoring plan 
should be developed in coordination with state and federal regulatory agencies. The 
monitoring plan should also include a requirement for monitoring following 
decommissioning, should that occur. 

c.  Determine and manage for cumulative impacts of multiple projects

The cumulative impacts of multiple wave energy projects along the coast are unknown. 
Factors such as size, spacing, spatial relationship to littoral drift, currents, etc. may have 
unforeseen impacts on the overall dynamics of the nearshore environment. Cumulative 
impact studies should be developed as part of a larger, regional wave energy program, 
incorporating expertise in the fields of physical and biological oceanography, marine geology, 
marine ecology and fisheries.

20071121-5128 FERC PDF (Unofficial) 11/21/2007 03:21:23 PM



Page 7

d. Establish industry standards for construction of wave energy devises to minimize emissions 
from electro-magnetic, acoustic and light sources

Standards should be established for construction of all wave energy devices to minimize 
electromagnetic, acoustic and light emissions in order to reduce exposure of susceptible 
marine species to such impacts. Such a standard protocol could minimize or eliminate the 
need to evaluate their utility with each new wave energy proposal. 

e. License condition requiring adaptive management

As wave energy technology is relatively new and will continue to evolve with studies and 
advances in technology, environmental impacts remain unpredictable. To best manage wave 
energy projects for unforeseen impacts, a management and monitoring plan should be 
responsive, flexible, and adaptive to ensure that necessary safeguards for the marine 
environment are put in place as needed. In practice, this could include modifying existing 
equipment where demonstrated impacts are unacceptable or may be reduced. Adaptive 
management could also mean minimizing the size of the project footprint, if results can be 
achieved operationally in a smaller area.

f. License condition requiring project curtailment and/or decommissioning

If adaptation is unsuccessful, if ESA-listed species or sensitive species are taken, or if habitat 
impacts are beyond those anticipated, the project should be curtailed or decommissioned. 
Thresholds for such impacts should be set up front, before project implementation. Given the 
lack of knowledge about impacts of wave energy projects, a condition of impact review and 
mandatory consultation and response on at least a five-year basis during the license period 
should be included. 

Impacts to Species and Habitat:

Species Concerns

a. Alteration in species composition and abundance in and around the project area

The installation of buoys, anchors and associated structures will add hard substrate to an 
otherwise uniform sandy environment, and could attract an entire community of rocky reef 
fishes and invertebrate species not normally present. The ecological consequences of such 
installations are unknown, but could include displacement of resident fishes. Another 
consideration is the potential increase in seabird and marine mammal activity in response to 
concentrations of prey organisms, and increased risk for collisions with structures while 
diving and swimming. As stated previously, it is necessary to establish the natural, baseline 
population to determine the relative habitat value of the area and to monitor changes 
throughout the permit period.
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One particular concern is the survivability of salmonid smolts as they leave the Umpqua river 
estuary. Would wave energy devices alter current patterns such that prey species are affected? 
Another concern is for green sturgeon spawning in Rogue River and Klamath Rivers as they 
migrate along a narrow mid-shelf bathymetric corridor. 

b. Electromagnetic fields

Electromagnetic fields (EMF) may impact organisms such as elasmobranchs, sea turtles, and 
marine mammals that use electric and/or magnetic senses in detecting predators and prey, 
orientating to ocean currents, and sensing their magnetic compass headings. Information on 
EMF emanating from wave buoys is lacking. Studies would be needed to evaluate the 
impacts of EMF on these species and evaluate the effectiveness of any device installed to 
minimize impacts. 

c. Acoustics: 

Fish and seabirds are highly sensitive to sound, and marine mammals use sound for 
communication and detection of prey. Sounds and vibrations created by movements of the 
structure above and below the water surface, along with acoustic guidance devices that may 
be deployed to direct marine mammals around the array, could disturb or displace fish, diving 
seabirds and mammals. Studies are needed to determine specific acoustic signatures of OPT’s
devices and site-specific ambient transmissions. 

d. Collision, entanglement and entrapment:

All mobile marine animals are susceptible to collision, entanglement and entrapment. 
Assessment of these impacts would be necessary during and after construction, and 
modifications to the structural design may be necessary to reduce observed impacts. 

Habitat Concerns

a. Project site location: 

Wave projects should not be sited in or near areas that are known to be important ecological 
habitats (e.g., rare, sensitive, vulnerable). 

b. Habitat alterations: 

Artificial structure (i.e., fish aggregating devices) in what appears to be an otherwise uniform 
sand environment. Effects on species are noted above under Species Concerns (a).

c. Effects on spawning habitat:

It is unknown if the proposed area is located in fish spawning habitat. Changes in habitat 
dynamics, including current dynamics and sand movement, could have negative impacts on 
spawning success. 
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d. Areas with high concentrations of prey:

The nearshore area off Oregon is known is a highly productive area supporting high primary 
(plant) and secondary (zooplankton) production, as well as forage species (e.g., smelts and 
sandlance). Any loss of or disruption to this important forage area could have significant 
impacts on ecosystem productivity.

e. Changes to habitat quality: 

Grain size, homogeneity, and amount of organic material in the sediment contribute to 
defining a habitat. These characteristics are likely to change as energy is removed from the 
wave train and finer sediments are deposited. 

f. Physical dynamics of habitat displacement: 

Wave energy facilities placed in the dynamic, nearshore environment may affect ocean 
currents, littoral drift, and beach accretion and erosion. ESA-listed Snowy plovers nest on 
beaches adjacent to the proposed project area. This critical habitat could be affected by 
changes in accretion or erosion. A model of the physical effects would help to identify 
potential impacts to species and to design impact avoidance measures or, if warranted, to 
develop species impact studies. 

g. Toxins and chemicals: 

The release of anti-fouling agents, chemical byproducts from the manufacture of project
components, and chemicals associated with operation could contaminate habitat and impact 
species. 

F:\Jennifer\Wave energy\2007 wave energy letters\Reedsport OPT wave 
energy letter.doc

20071121-5128 FERC PDF (Unofficial) 11/21/2007 03:21:23 PM



This page left intentionally blank. 



1

Hawthorne, Joy

Subject: Aquatic Species:  Draft Agenda for Next Week
Attachments: Agenda_12-4-5_aquatics.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Tuesday, November 27, 2007 11:16 AM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: Aquatic Species: Draft Agenda for Next Week 
 
Hi all, 
  
Attached is a draft agenda for next week's meeting.  I would like to discuss the agenda during our call today.  
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, December 4th 10:00 – 4:00  
World Trade Center—River Room 

And  
Wednesday, December 5th 9:00 – 3:00  

World Trade Center—Flags Conference Room 
121 S.W. Salmon Portland, OR 

Call-In Line:  (605) 990-0150 149725#   
 

TUESDAY AGENDA 
 

Outcomes: 
 Finalize “in principle” each of the five major studies 
 Identify what else needs to be done 
 Define schedule needs for January and February 

 
 
 
10:00 – 10:30 ......................... Agenda Review and Updates 
 
10:30 – 12:00 ....... Study Review:  Wave, Current and Transport Study 

 Review of new information 
 Overview of study design 
 What else is needed?  How long will it take? 

 
 
12:00 – 1:00  LUNCH 
 
1:00 – 1:30 .................................... Study Review:  EMF  

 Review of new information 
 What else is needed? 

 
1:30 – 3:00 ......... Study Review:  Fish Invertebrates, and Plankton Study 
 
3:00 – 4:00 .................................. Review of study matrix 

 
 



WEDNESDAY AGENDA 
 

 
9:00 – 9:30  ......................................  Agenda Review 
 
9:30 –  10:30 . Study Review:  Marine Mammal and Acoustic Effects Study 

 Review of new information 
 What else is needed? 

 
10:30 – 12:00 ....................... Study Review:  Migratory Birds 
 
 
12:00 – 1:00  LUNCH 
 
1:00 – 2:00:  ................................... Outstanding Issues  
 
2:00 – 2:30 ............................ January and February schedule  

 
2:30 – 3:00 ................................. Summary of Next Steps 
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Wednesday, November 28, 2007 8:22 PM
To: Megara Kastner; Greg McMurray; Justin Klure; lucia mack; Mary Grainey; Randy Henry; 

Calum Stevenson; Browne, Peter; Scott McMullen; Mike Harvey
Subject: Recreation/Public Safety Meeting Summary
Attachments: Public_Safety_and_Recreation_meeting_summary_11-19-07_final.doc

Attached is the meeting summary from the public safety/recreation conference call on Monday, November 
19th.  Please let me know if anything important was missed or mischaracterized.  
  
Also, we need to CANCEL the meeting currently scheduled for Monday, December 3rd.  That meeting is now 
in conflict with another settlement related issue.  I would like to propose we have our next meeting via 
conference call.  Here are the proposed dates and times for the call: 
  
Friday, December 14th  9:30 - 12:00 
Monday, December 17th 9:30 - 12:00 
Tuesday, December 18th 9:30 - 12:00 
Wednesday, December 19th 9:30 - 12:00 
  
Please let me know which of those dates and times might work for you. 
  
Thanks, Therese.  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Reedsport OPT Wave Park, LLC 
Reedsport OPT Wave Park 

FERC No. 12713 
Recreation and Public Safety Subgroup 

November 19, 2007 
Meeting Summary 

 
 
In Attendance: 
Calum Stevenson, OPRD 
Randy Henry, Oregon Marine Board 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Peter Murphy, DTA 
Mike Murphy, DTA 
Steve Kopf, OPT 
Justin Klure, OPT 
 
 

Meeting Summary 
 
 
Update from Steve: 
Steve explained to the group that OPT will be changing the number of buoys in the array from 14 to 10. The 
draft FERC application will reflect the 10 buoy array. Steve cited several reasons for this change. Each 
subsea pod is optimally designed for 10 buoys, so now there will only need to be one. The design and 
capacity hydraulics output for each buoy has been improved from 150 to 200 kilowatts. Thus, fewer are 
needed plus PNGC has a limit on transmission capacity and 10 buoys will reach that limit.  The 10 buoys 
will result in one less row of four. Downsizing to 10 buoys will not impact the salvage or lighting costs/plans.  
 
The location remains basically the same. The array will be in the northwest corner of the bigger site. The 
footprint will be smaller with the same east-west dimensions and shorter north-south dimensions.  
 
Review Lighting Plan: 
Steve explained at the meeting with the fishing and crab interests last week, they recommended lighting, 
reflector, and sounds characteristics for the buoys. It has been suggested that there be one light for each buoy 
in the array. The lights will have a one second flash with a 360 degree view and brightness. The lights will be 
non-synchronized and chasing in a clockwise fashion around the perimeter. There will also be passive radar 
reflectors and active reflectors on each buoy. The active reflectors will send a signal back and will come up 
on the vessel chart blotter. It is still to be determined if there will be a bell or fog horn sound system also 
installed. The concern here is that the sound be different than the Umpqua harbor so boaters, particularly 
recreational boaters, are not confused with their location.  
 
An outreach plan is yet to be created. The outreach will include: chart updates so that every commercial 
vessel has the most current information; maps will be available for casual and recreation boaters. OPT will 
work with the Coast Guard, NOAA, and the Marine Board, as appropriate, to make sure all outreach and 
distribution efforts are comprehensive.  
 
There was discussion of using an adaptive management approach to lighting.  OPT is willing to work with 
boaters, crabbers/fishermen, etc and modify lighting if necessary.   It was agreed that the Coast Guard would 



be the key determination of how and if an adaptive management plan can be used in this area. The question 
is whether the Coast Guard regulations and requirements would allow for changes after installation and how 
administrative the process might be. The Coast Guard also needs to be consulted for the final lighting, 
reflector, and sound plan before installation.  
 
Emergency Response & Salvage Plan: 
Mike reviewed the draft monitoring and response plan with the group. Mike explained that OPT is the first 
responder. In general, all agreed that there needs to be more detail describing each step, of which there are 
many, for each potential situation. Specific questions the group had were:  

• What is the detailed operational plan for each situation?   
• What is the process for removing the buoy from the beach?  What type of equipment will be required?  
• How are the general public and mariners notified? 
• What is the Coast Guard’s responsibility or role? 
• What exactly is OPT responsible for? 
• Who is the contact if a buoy starts heading towards the land? 
• What happens if the rescue needs to come across USFS or OPR lands? 
• What are the beach access points/closures? How might crowd control be managed?  
• What is the minimum and maximum first response and turnaround time in any one of the situations?  
• Who will be notified if there are marine mammals, fish, etc. involved? 
• Who are the contractors? When will they be determined and contracted with? 
• Who funds the mitigation? (there is no immediate funding from the State) 
• What does insurance cover? 
• Should this include an Incident Commander approach?   
• Should DSL be on the inform list? 

 
Other potential situations not described in the draft that the group needs information on included: 

• Oil spill – DEQ’s authority needs to be described 
• If the dislodged buoy stays on top of the water 
• If the dislodged buoy is subsurface 
• If there is a collision with a boat 
• How to handle an immediate general public response 

  
Tasks: 
 Mike and Calum will coordinate more on key elements for the emergency response plan. 

Mike will have an outline to the group within the next two weeks.   
  

 
For the Settlement Agreement in Principle, scheduled for December, the emergency response and salvage 
plan will be in outline form. By February for the FERC application, the details will be determined.  
 
Draft Settlement Issues Discussion: 
The group first talked about the settlement issues that were highlighted in gray to make sure there were no 
more concerns or questions. Specific discussion points were: 
 

• EMF – Although Pete Stauffer was not on the call, members of the group recalled that Pete still 
considered this a critical issue with regards to sharks. Mike and Steve referred him to the research 
information in the PAD. Greg also said that Mike can share the workshop draft report with Pete and 
that should provide him with answers to his concerns. It was also explained that Annette’s proposed 



“EMF characterization plan” will take two years and $125,000 making her technology infeasible for 
this study. There was a plan to talk with SAIC about the potential to do in situ EMF evaluation.  

Task: 
Steve and Mike will talk with Pete about the shark research in more detail. 

 
• Aesthetics – Calum would like to be sure the revised version of the aesthetics template captures the 

openness of the upper portion of the buoy and the more limited impact that will have on aesthetics.  
 

• Navigation Safety –. Needs to include compliance with NAVIG and lighting. The group decided it 
might be best to “lump together” the following: navigation safety, compliance with NAVIG, and 
lighting.  An explanation of how information and notification is provided to recreational boaters and 
other should be included in this section.   

 
• Beach Access – need to add the potential need for closure under emergencies. 

 
• Wave Attenuation – OPRD is only concerned if there is an erosion impact, especially near housing 

development.  
 

The next issue for discussion was insurance. The group agreed that this fits under the emergency response 
and salvage plan portion. All the insurance requirements need to be set prior to installation so if there’s an 
event, OPT and agencies will know where the coverage is applicable.  
 
Two questions were brought to the group. One was about a disabled boat and how would that expense be 
covered. It was explained that the boat’s insurance should cover any expense and would not be OPT’s 
responsibility. The second was about who would pay for a mammal recovery if the mammal was caught in 
the array. This was deferred to the Aquatics Subgroup to answer.  
 
Recreation Uses was the final discussion topic. The group decided that whale watching needs to be addressed 
from two perspectives – on land and from chartered boats. The question still remains and needs to be 
addressed – how will the array affect the whale migratory patterns. If their migration pattern moves farther 
out to sea, that could affect the economics of the whale watching enterprises.  
 
Task: 
 Therese will share the Mammal Study Plan with this group. 
 
Next Steps: 
Next meeting December 3 – 1:30 to 4:00 

1. Outline of Emergency Response Plan – Mike get outline out within the next couple of weeks in 
working with Calum 

2. Review the revised templates for each of grey areas 
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Hawthorne, Joy

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Wednesday, November 28, 2007 3:54 PM
To: Browne, Peter; Murphy, Michael; McCann, Mary
Cc: Cristen Don; Therese Hampton @ H&H Solutions; Brent Norberg
Subject: Reedsport wave energy - Steller sea lion abundance

To follow-up on my action item from the Nov 6/7th meeting regarding if Steller sea lions will be in greater 
abundance around the buoy at certain times of the year versus others, you can find the latest stock 
assessment report for the Eastern stock of Steller sea lions at: 
http://www.afsc.noaa.gov/nmml/species/species_steller.php 
 
In general, the breeding season is late-May through early-July.  Outside of this window Steller's disperse quite 
widely along the coast.  Therefore, monitoring for Steller sea lions and their reaction/interaction with the 
buoy and the UHWPE coating on the buoy needs to particularly occur between August through April. 
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Hawthorne, Joy

Subject: Reedsport wave energy - Steller sea lion abundance

-----Original Message----- 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov] 
Sent: Wednesday, November 28, 2007 3:54 PM 
To: Browne, Peter; Murphy, Michael; McCann, Mary 
Cc: Cristen Don; Therese Hampton @ H&H Solutions; Brent Norberg 
Subject: Reedsport wave energy - Steller sea lion abundance 
 
To follow-up on my action item from the Nov 6/7th meeting regarding if Steller sea lions will be in greater abundance around the 
buoy at certain times of the year versus others, you can find the latest stock assessment report for the Eastern stock of Steller sea 
lions at: 
http://www.afsc.noaa.gov/nmml/species/species_steller.php 
 
In general, the breeding season is late-May through early-July.  Outside of this window Steller's disperse quite widely along the 
coast.  Therefore, monitoring for Steller sea lions and their reaction/interaction with the buoy and the UHWPE coating on the 
buoy needs to particularly occur between August through April. 
 
-Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Thursday, November 29, 2007 9:55 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Cc: ehalton@cnnw.net; Megara Kastner
Subject: Aquatic Species Agenda and Meeting Summary 
Attachments: Agenda_12-4-5_aquatics.doc; Aquatics_Species_Subgroup_Meeting_summary._11-20-07

_final.doc

Attached is the agenda for next Tuesday and Wednesday.  Please note the first day we are in the Flags 
conference room (on the first floor).  We may still move things on the agenda around a bit because we don't yet 
have an exact time from the science center, but this will give you an idea of the two days.   
  
Also attached is a meeting summary from last week's (not Tuesday's) conference call on aquatics issues.   
  
And below is an e-mail with the bio of the person that will be joining us from the Science Center next week:   
Ed Casillas has asked Ric Brodeur of his staff out in Newport to  
participate in our meetings next week. Ric participated in the  
Ecological Effects workshop in Newport and was involved in our  
conference call with Ed and other staff regarding OPT's project.  
Here is Ric's staff profile for folks: 
http://www.nwfsc.noaa.gov/research/staff/display_staffprofile.cfm?staffid=285 
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

  



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Tuesday, December 4th 10:00 – 4:00  

World Trade Center—Flags Conference Room 
And  

Wednesday, December 5th 9:00 – 3:00  
World Trade Center—River Room 

121 S.W. Salmon Portland, OR 
Call-In Line:  (605) 990-0150 149725#   

 
TUESDAY AGENDA 

 
Outcomes: 

 Finalize “in principle” each of the five major studies 
 Identify what else needs to be done 
 Define schedule needs for January and February 

 
 
 
10:00 – 10:30 ......................... Agenda Review and Updates 
 
10:30 – 12:00 ....... Study Review:  Wave, Current and Transport Study 

• Review of new information 
• Overview of study design 
• What else is needed?  How long will it take? 

 
 
12:00 – 1:00  LUNCH 
 
1:00 – 1:30 .................................... Study Review:  EMF  

• Review of new information 
• What else is needed? 

 
1:30 – 2:30 .... Study Review:  Marine Mammal and Acoustic Effects Study 

• Review of new information 
• What else is needed? 

 
2:30 – 4:00  ......... Adaptive Management Discussion (if time available)  
 



WEDNESDAY AGENDA 
 

 
9:00 – 12:00  .....  Study Review:  Fish, Invertebrates, and Plankton Study 
 
 
12:00 – 1:00  LUNCH 
 
1:00 – 2:00:  ................................... Outstanding Issues  
 
2:00 – 2:30 ............................ January and February schedule  

 
2:30 – 3:00 ................................. Summary of Next Steps 

 
 



Aquatics Species Subgroup Meeting 
November 20, 2007 
Meeting Summary 

 
In Attendance: 
Jim Hastreiter, FERC 
Greg Mc Murray, DLCD 
Bridget Lohrmann, NOAA Fisheries 
Kathy Roberts, USFWS 
Mike Murphy, DTA 
Steve Kopf, OPT 
Cristen Don, ODFW 

Peter Browne, DTA 
Robin Hartmann, Oregon Shores  
Sharon Kramer 
Mary Grainey, OWRD 
Cathy Tortorici, NOAA Fisheries 
Justin Klure, OPT 

 
Meeting Summary 

 
Agenda Review: 
The group reviewed the full settlement meeting notes. Therese explained several key components. The study 
plans will be in the Agreement as “exhibits.” The Adaptive Management Plan will be its own section of the 
Settlement Agreement The Subgroups will delineate the reporting approach; who decides; how the 
information gets shared; and under what conditions and when the adaptive management “group(s)” meet. 
 
Steve gave an update on the littoral study process. In general, the scientists are determining what needs to be 
modeled, how to validate the model results, and how to adjust to changes. There will be another update in 
December and another iteration of the study plan after December.  
 
Tuba and Jonathan are working “off-line” with other scientists to determine the modeling components and 
relative data. In essence, they are trying to answer the question of what does Tuba need in order to validate 
the modeling? In general, the model needs to be able to validate wave dispersion behind the array and the 
impacts on wave attenuation and soil dispersion. Tuba needs to model the array to determine the structure’s 
porosity, refraction, and absorption. 
 
Part of the data collection will be looking at surface currents both episodic and macro using codar, video, and 
x-band radar from the beach. Once this data is collected the modeling is developed. There will actually be 
three models: one to determine water movement and wave height; one to model currents; and a third to 
model sediment. There are currently some sediment model data and that may be used in this phase rather 
than developing an entirely new model. Once the modeling data is collected and validated, the information 
can be applied to the build out process and other wave projects throughout the world. 
 
Migratory Birds: 
Rescheduled Meeting to: Tuesday, November 27 - 9:00 to 10:30 a.m. 
 ABR has some questions before it can develop a draft study plan 
 
Frequency & Timing on Studies 
Bridget summarized her meeting with the NMFS scientists. She told the group that the scientists were all on 
board and excited to help with the studies. They were “engaged” and gave feedback in their meeting with 
Bridget. Bridget plans to have Ed be part of this group’s next meeting on Tuesday, November 27th.  
The scientists had several recommendations for Bridget: 

• 6 to 10 times/yr for sampling 
• Sampling within the array not just perimeter 
• Sampling both day and night 



• There needs to be more explanation how the statistics will be used to generate output for physical 
analysis 

• Needs to be longer term sampling – 10 to 20 years 
• British data needs to be incorporated into our EMF data 
• How will previous NMFS research play a role in these studies? Or can these studies plug into current 

NMFS research? 
 

The scientists agreed that these studies will provide benefit to the broader wave energy industry.  The 
information will reach far beyond this program to the general scientific coastal research “community” so 
Oregon needs to invest and other agencies need to help with the funding (possibly OWET, DOE, PEW, etc). 
Cathy is willing and ready to start looking for additional funding and how package deals might be created.  
 
Steve remains concerned about the cost of the studies and what is OPT’s responsibility. He reiterated that the 
full study can’t be condition of license, from OPT’s perspective. He told the group that OPT would commit 
to a subset of the studies and help to find funding for the rest. Steve understands that the Reedsport data is 
going to help validate other wave projects.  

  
Cristen then summarized the ODFW comments and concerns. There were specific suggestions and 
requirements and are summarized here: 

• The studies need to have a better explanation and rationale for the statistical validation 
• Need to spell out in the metrics what is to be measured and the variability considerations 
• There needs to be a power and ordinal data analysis with qualitative and quantitative data 
• The general rational behind each study needs to be better explained 
• Sampling needs to be increased beyond more than once per year and over the long term 
• There are several key species including salmon, green sturgeon, Dungeness crabs 
• There needs to be clear expectation statements – “We are expecting…” 
• There are other impacts the project 
• In general – what are the species assemblages, the characteristics of the physical environment and 

will that be measured using a water column or ground up methodology?  
 
There was a discussion and some caution regarding how successfully hypothesis testing can be done on this 
project.  How will the hypothesis testing be done? This can be a difficult task with consideration given to the 
context of research vs. applied science hypothesis generation. It is very likely that there will be some 
hypotheses generated in this project that cannot be studied. There may be difference measured that are not 
caused by this project because of potentially high variability since we are studying the sea. There also will be 
some hypotheses that are inherent in all the studies so how is that determined and measured? 
 
Task: 

• Bridget and Cristen will have all the comments written up and distributed to the group for next 
Tuesday’s meeting. 

• Each agency needs to determine how detailed the studies need to be to reflect the agencies 
responsibilities. In other words, explain from each agency’s point of view: what we know, don’t 
know, need to know, don’t know that we don’t know.  

 
Mike and Steve had two major questions for Bridget and Cristen. Steve was concerned about the timing for 
the application if no third party funding for the studies is secured. Mike wanted more explanation about the 
rationale for increased sampling. Bridget will have these answers in her report and with Ed attending the next 
meeting, he will have more specific answers to these questions.  
 



General discussion continued with questions about how NMFS and ODFW will provide feedback for the 
studies. This can also be discussed at the group’s next meeting with Ed attending. This group still needs to 
delineate between all the studies and determine:  

• What studies are required for the license application versus what studies are for the broader research 
perspective 

• What gets conditioned to OPT as a subset of the broader studies? 
    
Non-study Measures: 
Bridget reported that she is still trying to “get a handle on” what this means. The group was able to identify 
what some of the non-study measure may include.  For instance, DEQ will need a spill control plan. Therese 
described that the purpose for raising this issue was to assure that all issues have been discussed and 
addressed.  From this conversation, it seems that all issues have been identified and the only issue is how 
they are captured in the settlement agreement.  This will be addressed later by the group.   
 
Cumulative Effects: 
The group explored the different requirements for cumulative effects analysis. 
 

• FERC will require cumulative effects as part of the Environmental Assessment.  The requirement is to 
assess impacts that overlap the project in space and time for past, present, or future actions that are 
reasonably foreseeable.  In the Macau Bay permitting process, FERC found preliminary permits not 
reasonably foreseeable.   

 
• OWRD’s cumulative effects is relative to other wave energy project.  Given that this is the first 

project, it makes this requirement a non-issue.   
 

• DLCD does have a cumulative effects requirement.  However, this is the first time it will be applied 
to a new industry.  Greg is currently working on this issue and he will be able to give this group what 
he thinks are the “missing parts” needed in this project. Greg also explained to the group that the 
workshop summary will help with further explanation and ideas for better defining cumulative effects. 

 
Task: 

• Robin, Greg, and Kathy will report out what on the cumulative effects effort underway through 
OPAC 

• Each agency needs to forward anything they think might need to be in this section to DTA as soon as 
possible.  

 
 
Next Steps: 
Next Meeting – November 27, 9:00 to 10:30 conference call on Migratory Birds 
Next Meeting – November 27, 1:00 to 3:00 p.m. at NOAA Fisheries for the Portland people 
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Sunday, December 02, 2007 10:13 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: Aquatics Meeting Summary for 11/27 Conference Call
Attachments: Aquatics_Species_Subgroup_Meeting.11-27-07[1].doc

Attached is the meeting summary from our Aquatic species call last Tuesday, November 27th.  
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Aquatics Species Subgroup Meeting 
November 27, 2007 
Meeting Summary 

In attendance: 
Greg Mc Murray, DLCD 
Bridgette Lohrmann, NOAA Fisheries 
Kathy Roberts, USFWS 
Mike Murphy, DTA 
Steve Kopf, OPT 
Cristen Don, ODFW 
Peter Browne, DTA 

Robin Hartmann, Oregon Shores  
Mary Grainey, WRD 
Sharon Kramer 
Pete Stauffer, Surfrider 
Ed Casillas, NW Science Center 
Cathy Tortorici,  NMFS

 
 

Meeting Summary 
Agenda 
Therese began the meeting with a review of what will happen today, in lieu of a formal agenda; and asked 
others, from their perspective, what needed to be discussed beyond the two known agenda items:  fish, 
invertebrate and plankton study and next week’s meeting agenda.   Greg wanted a synthesis of what is 
supposed to be ready next week for review by the aquatics subgroup and the full settlement team. He thought 
all the study plans were supposed to be complete so after next week, the agency representatives could take 
the documents “up the ladder” for review. Cathy wants the aquatics group to have input on the adaptive 
management plan next week before it goes to the full settlement group.  
 
Review of Study Plan:  
Bridgette started the formal discussion with her update for today’s meeting. She explained the NMFS 
meeting summary notes are still in progress. Cristen said the same for her notes. Both sets should be ready by 
the end of this week so the group can review before next week’s meetings. Bridgette also introduced Ed 
Casillas from the NW Science Center and explained he was here to highlight the bigger issues with the study 
plan and answer any questions. 
 
Ed then talked about his (NMFS) point of view with the study plan as it currently exists. He will not have 
written comments for another week. These informal comments will be ready for next week’s aquatics 
subgroup meeting. The comments should be sufficient for DTA to then revise the study plan. A formal 
review will not be written until there is a revised plan.  
 
In essence, Ed said there are “serious deficiencies” in the plan. As the plan reads now, there is insufficient 
information and plans of action to inform NMFS of the impacts, mitigation, and monitoring. The group, with 
Ed, developed a process for comment from the Science Center. The steps are: (1) talk in generalities today; 
(2) provide an informal written comment document for next week’s meeting; (3) after next week’s meeting, 
DTA will have to provide NMFS with a revised study plan; (4) NMFS will conduct and write a formal 
review.   
 
Tasks: 
• Bridgette to finish and send out the NMFS meeting notes by Friday. 
• Cristen to finish and send out the ODFW meeting notes by Friday. 
• Cathy and Ed to arrange for a Science Center representative to attend next week’s meeting either in 

person or by phone.    
• Ed will look at current or future studies and reference this information in the written comments for next 

week. 
 



Frequency of Studies/Sampling: 
There was a long discussion on the frequency of studies/sampling.  NMFS believes that only two sampling 
times is not sufficient. The NMFS general recommendation, at this point in time, is a more robust sampling 
plan.  A more robust sampling plan needs to include: 

• 4 to 5 times spring thru fall  
• day and night sampling—although nighttime may only need to happen  ½ the time 
 

 
There was discussion about why the increased frequency in study was necessary.  From the Science Center 
perspective, they feel additional sampling is needed to capture the dynamic variability of both the natural and 
biological conditions.  There are physical variables such as Aleutian low, ENSO and the impacts on 
upwelling.  This will affect biological responses such as spawning and young of year needs.    
 
Mike then asked Ed what he thought are the anticipated impacts of the project.  He has six general comments: 

1. Putting in an artificial system will change the “natural way” – no matter how the dynamics are 
structured. 

2. This artificial system will attract different animals and change now nature interacts. 
3. The number of animals that move through needs to be considered from two points of view – 

migratory pathways and how the animals will proceed through. 
4. EMF and acoustic signatures is a critical consideration for settlement and use of habitat. Certain 

animal life stages and the affects of settling are important. 
5. Changes in fishing and the impacts on animals and humans are important. If the area is unavailable 

for fishing – what is the impact on the local ecosystem both from an animal and human perspective? 
 
Cristen also explained that this project will “completely alter” the habitat from the ODFW perspective. This 
means the habitat, species, and species behaviors need to be monitored and analyzed. Ed also commented 
that the sampling equipment needs to match the NMFS equipment so data samples that already exist will 
correlate with the new data.  There is a question of scale.  Will the Reedsport data be sufficient to gage large 
scale impacts?  What is seen at Reedsport may not be sufficient to extrapolate to a coastwide scale.    
  
Sampling by Species Discussion: 
The species table developed by Sharon Kramer was brought forth for this part of discussion. Mike began by 
asking Ed if, for this project, we could look at smaller, specific species sampling and monitoring. Ed 
recommended that a precautionary plan that is robust would be best and that there can be some flexibility. 
There may be surrogates that could be sampled and measured to determine what we think is happening or 
could happen in the most important communities. To sample and determine every species is next to 
impossible and would take years of study. The bottom line still needs to include more sampling to capture 
the system’s variability and then what is changing for the future. The study needs to capture the ecosystem 
interactions. Cathy believes that to get the appropriate characterization, the initial sampling needs to be 
greater to understand the system variability. She also commented that the study plan needs to address the 
long term effects. 
 
Cristen noted that ODFW is most concerned about the change in species and then what happens to the 
species behavior and ecosystem. There will be a new ecosystem because of this project. We don’t know 
exactly what species are there now and those species that may be attracted to the site. Then how do we 
monitor and determine the changes in the species, their behaviors, and changes in the larger ecosystem? 
These are critical questions from ODFW’s perspective.  
 
Sharon did explain that this list was just a “first cut” for the initial discussion. She acknowledged the list is 
not comprehensive and that it will need to be revised to better represent the current ecosystem with 
inhabitants and the anticipated potential changes. 



 
In general the study plans needs to describe: 
• What is the hypothesis? 
• How will the hypothesis be measured? 
• The presence and absence of species is not enough, thus 
• How will the study capture the ecosystem interactions? 
• What will be done with data once it is collected? 
• What will be the decision metric? 
 
The group started talking about how to make decisions and it was agreed that this conversation was 
premature. The decision making process was tabled until the next meeting.  
  
OPT and Broader Perspective: 
All agree that funding is a critical issue. Cathy believes because the studies will provide information that can 
be used on a more broad scale that OWET should help with funding. Cathy offered the idea that she could 
attend an OWET meeting and explain the value of funding this project’s studies. Steve thought the January 
OWET meeting would be best for Cathy to attend.  Steve continued the conversation with several key points 
about the OWET funding. First, the funding is only for the next 18 months. The money is to be used as 
leverage for other funding and only good for projects that OWET agrees to fund. Cathy pointed out that the 
money has to be allocated in the next 18 months and could be spent out over a longer period of time. Steve 
thought that was true but that it couldn’t be too long of a period of time. Steve also commented that he 
thought Finavera would probably not be seeking funding for these next two years which means there is more 
opportunity for OPT. Steve also reiterated that OPT cannot pay for 10 years of studies so there needs to be a 
more broad set of funding sources.  
 
Since all the studies will be required for the license, the group then asked: 
• How can OPT be conditioned for part of the studies?  
• How responsible is OPT for the longer term? – a question for the attorneys 
• How can we work together for funding? 
• Where is there other funding? 
• What are the actual costs? 
• How will the budget translate throughout all the studies and Settlement Agreement? 
• With OWET funding, what are the obligations in the next 18 months? 
• What will the legislature want to see for successes and results? 
• Can we apply for more OWET funding in the future if OWET is funded? 
These questions still need to be answered.  
 
Next Week’s Agenda for Tuesday: 
• Therese explained that “In Principle” is supposed to be complete by the end of next week’s meetings. 

This means we know what we are going to do and what else still needs to be done.  
• Therese also told the group that the Full Settlement Group wants a reality check from each of the 

subgroups for their Thursday meeting next week which is to include all the studies. From this group, that 
means 5 studies – 4 in draft with migratory birds in preparation. 

• Wave Study Review - Greg will check to see if any new information will be ready for next week for the 
group to go over, however the full study revision will not be complete by next week. It will be a “real-
time” update. Greg said Tuba is planning to be at the meeting and he will check to see if Jon is also going 
to attend.  

• EMF – Bridgette will have the NOAA concerns in her written comments. Steve explained that the 
Annette sensor is not happening and he is looking for another sensor device, possibly from SAIC. 



Bridgette will talk with Ed regarding EMF concerns and if NMFS was basing their concerns on the 
Annette measurement device. It needs to be flagged that there is no EMF measurement devise at this 
point in time.  

• Fish, Invertebrates, Plankton study still needs to be discussed in detail. 
• Review of Study Matrix is not needed for next week 
 
Next Week Agenda for Wednesday: 
• Revised Marine Mammal and Acoustic Effects Study review – Mike will look at changes that need to be 

made before the meeting. 
• Migratory Birds will be discussed at an additional meeting on Wednesday to be held at 3:30 p.m. 
 
In general, Greg is very concerned about the timing.  Fish, Vertebrates, and Plankton study and migratory 
birds are still outstanding. “In principle” is supposed to be done by the end of the meetings next week and 
Greg does not see how that can happen. We all need to think about the implications of this process, in Greg’s 
opinion  
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Hawthorne, Joy

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Sunday, December 02, 2007 10:34 PM
To: Megara Kastner; Robin Hartmann; Cristen Don; Ken Homolka; Murphy, Michael; Kathy 

Roberts; Browne, Peter; Doug Young; Steve Kopf
Subject: MIgratory Birds Meeting Summary
Attachments: Migratory_Birds_Subgroup_Meeting._11-27-07[1].doc

Attached is the meeting summary from the migratory bird conference call last week.  We are scheduled to meet 
in the River Room at the World Trade Center on Wednesday, December 5th from 3:30 - 5:00 
See you then.   
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Migratory Birds Subgroup Meeting 
November 27, 2007 
Meeting Summary 

 
 
In attendance: 
Kathy Roberts, USFWS 
Doug Young, USFWS 
Bob Day, ABR 
Brian Cooper, ABR 
Mike Murphy, DTA 
Steve Kopf, OPT 
Nate Vail  

Meeting Summary 
Agenda - Expectations: 
Therese started the meeting off with asking everyone what their expectations were for the meeting. Mike 
explained that he wanted to hear from ABR what additional information they needed to support their efforts.  
Finally Mike wanted some clarification on the Migratory Bird Treaty Act and how this Act applied to this 
project.  
 
Kathy and Doug explained that they wanted to continue the earlier conversation and get into more detail 
about the impact to migratory birds and the long-term effects of the project. They also acknowledged that 
there needs to be refinement on the adaptive management design. In general, all is still on the table for Kathy 
and Doug. 
 
Accomplishments since Last Meeting: 
Mike started out saying that after this group talks out the details today, he would be developing the study 
plan approach for migratory birds. He is still needs to better understand the USFWS issues and ABR 
methodologies that might help with this plan before he can write the plan’s details. Mike wants to be able to 
create the plan that works within the USFWS and ABR frameworks.  
 
Doug explained that USFWS needs a scientifically robust plan. The study needs to include two parts – a 
predication of bird impact and a long-term monitoring plan. The prediction plan needs to address: collisions, 
effect of lubricants, lights, other artificial attractions, and an avoidance plan. He said that the predictability 
may be able to be modeled with a desktop program.  The monitoring portion needs to be field based over the 
long term and consider: specific bird species and relative abundance or absence of species, the seasonality of 
each species, the heights within which the specific species fly, and day and night monitoring. Doug 
explained he had no specific method(s) in mind, at this point. He also suggested that the monitoring probably 
needs to include boat-based, night vision, thermal, and video photography used for the monitoring. How any 
one or a combination of these methods is utilized is still open for discussion.  
 
The group discussed at length what information is currently available on migratory birds. Most previous 
surveys have been shoreline based. There was one boat survey done and it is outdated according to ABR. 
Roy Lowe will probably have the best idea of what birds fly off shore in the array area.  
 
The Seabirds Receptor Table created at the workshop delineates 15 different bird guilds. Brian stated that he 
thought these guilds could be combined into groupings for the first analysis by dropping the guilds on which 
the array will have the least affect according to the scientists’ prediction. The first analysis could then focus 
on the guilds on which the array will have the predicted highest affect. If the study researched all 15 guilds it 
would require year-round monitoring and that is not possible.  



 
Doug then took time to explain the Migratory Bird Treaty Act to the group. In essence, any collision is 
considered a violation. He doesn’t want to be unreasonable but does understand that migratory birds will fly 
through the array area at multiple times of the year. He agrees that the study plan need not include the 
“whole world” and to focus on 9 groups from the guild list is most prudent. There was a bit of discussion on 
eliminating the albatross and pelicans from the study. Kathy explained that both these are on the endangered 
list so should not be excluded. Bob stated, he agrees with everything on the Receptor Table. He thinks gulls, 
pigeon guillemots, and terns could be dropped.  
 
Exposure and Collision: 
Desktop vs. Field work 
The group then spent more time discussing the specifics of exposure and collision. The concept of 
predictability became the key of this conversation and how could it be determined via a desktop program 
and/or how field study also plays into predictability. The group acknowledged that the first effort will have 
to be more predictive because of the lack of data. The future will then be centered on monitoring. Brian said 
that to simply look at the migratory patterns would not be hard and fairly easy to model, however the study 
also needs to consider foraging and nesting because these two characteristics affect the migration patterns; 
then the focus becomes more difficult. 
 
The desktop modeling could help to make some “bold assumptions” which are then tested with field work 
data. However, to create the desktop modeling there first needs to be some fieldwork data collection so 
there’s data to plug into the modeling. There may be some input variables available from other studies and 
could be applied for the modeling and basic initial assumptions.  Modeling approaches need to include 
horizontal and vertical interaction probabilities.   
 
There was a long discussion on night monitoring. Night studies can be done with radar. Radar though, cannot 
identify species. Using short-based (land based) radar to determine numbers and then correlating that to off-
shore predictions/assumptions might be the best way to predict. There would then need to be off-shore field 
studies to verify the assumptions. Kathy explained that in Hawaii a study was done on birds that nest on land 
so it was easier to predict. She doesn’t know if night vision has been tried in Hawaii.  
 
Mike asked the group if there were other data gathering programs planned for the next 12 to 24 months. 
There is a program by Pickering in Depot Bay. There also is a yearly murrelet study based on shore. The 
murrelet study may be able to be modified to help in this project. Three people were mentioned to contact for 
information on other possible studies: Greg Strong, B.J. and Sherry Miller.  
 
There was discussion on this study plan relates to this wave project and on more broad scale. Doug explained 
that this study will definitely contribute to the “best available science” and could be used as data for other 
wave parks. OWET came up as a possible funding source.  
 
Timing for License and Requirements: 
It is recognized by the group the limitations of study due to the location of the project.  There is an ability to 
assess the number of birds, but difficult to define them by species.  Doug explained that USFWS need some 
level of prediction of impact from the array. USFWS will be looking for a rigorous crafting of the study 
assumptions/predictions. Doug said it is going to be very difficult to get field data because there is no full set 
of seasons in the current project license application timeframe. USFWS will need some “reasonable 
assessments” with a strong adaptive management plan to meet their requirements.  
 
Mike described to the group how the Settlement Agreement, Adaptive Management Plan and license 
application processes/documents will meet the agency requirements. The impact predictions will be part of 
the study plans which are exhibits in the Settlement Agreement. The license application will have the general 



description for the USFWS conditions including: characterizations of the site, predictions of effects over 
time (since no data will be available at the time of application). How general the license can be versus how 
specific to meet the USFWS requirements is still a point for finalization.  
 
Task: 
Using a team approach for best results, Doug, OPT, DTA, ABR will talk to determine how specific or 
general the license application needs to be to meet USFWS requirements. This group will also go through a 
scenario to decide what can be done on a desktop level to meet the requirements.  
 
Doug is not willing to commit to anything yet. He stated that the application must line out the predictability 
and monitoring processes. He is most concerned about the following: what and how many species will be 
studied or need to be studied, can some of the species be collapsed into common groups to reduce the 
numbers, the timing of the monitoring, and application of analysis.  
 
Next Meeting: 
December 5, 3:30 to 5:00 p.m. 
Homework for this Meeting (it would be nice to see something on paper, if possible): 
• Doug will think about: (1) Given the limitations on data, can we do something different on this 

application (desk top light?); (2) Review of the Migratory Bird Treaty Act and the ramification for this 
project because it is going to be difficult to sort out all the bird species, especially at night.   

• Mike will revisit: (1) the ability to do a predictive analysis for license application; (2) monitoring options 
after the array is installed, especially defining species level impacts. 
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Hawthorne, Joy

Subject: Contacting NWFSC staff

-----Original Message----- 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov] 
Sent: Wednesday, December 12, 2007 7:43 PM 
To: Therese Hampton @ H&H Solutions; Murphy, Michael; Steve Kopf; Browne, Peter 
Cc: Cristen Don; Rick Brodeur 
Subject: Contacting NWFSC staff 
 
Hello! 
 
After following up with Ric Brodeur after our meeting last week, it would be best for DTA/OPT to contact Ric with questions via 
email. Ric will be traveling over the next few weeks and will be able to respond to emails while he is working remotely.  In 
addition, if there is a question that Ric needs to ask another NWFSC staff member, he can easily forward that question and track 
the response back to DTA.  If this is process is problematic, please let me know. Also, I would ask that Cristen and myself be 
cc'ed so that we're tracking the conversations. 
 
Thank you, 
Bridgette 
 
-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, December 18, 2007 1:38 AM
To: Megara Kastner; ozkan@coas.oregonstate.edu; jonathan.allan@state.or.us; Greg McMurray; 

Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; 
Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn 
Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: Meeting Summary--Aquatic Species
Attachments: AquaticsSpecies_Subgroup_Meeting.12-4and5-07.doc

Attached is the meeting summary from the December 4 and 5th meetings.  Please let me know if anything 
significant has been missed or mischaracterized. 
  
ALSO, the wave, transport, and sediment conference call scheduled on Wednesday for the full group has been 
cancelled.  A small subgroup will make progress before the full group is engaged in this study.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Species Subgroup Meeting 
December 4 and 5, 2007 

Meeting Summary 
 
 

In attendance for all or part of the meeting: 
Marilyn Fonseca (ODEQ), Mary Grainey (OWRD), Robin Hartmann (Oregon Shores), Jim 
Hastreiter (FERC), Laurel Hillman (OPRD), Ken Homolka (ODFW), Justin Klure (OPT), 
Steve Kopf (OPT), Bridgette Lohrmann (NOAA Fisheries), Greg Mc Murray (DLCD), Mike 
Murphy (DTA), Kathy Roberts (USFWS), Tuba Ozkan-Haller (OSU Researcher.) 
Also present: Therese Hampton, Facilitator (H&H Solutions), Erin Halton (Notetaker).  
 
On phone for all or part of the meeting: 
Alison Agness (NOAA), Jon Allen (DOGAMI), Ric Brodour (NW Science Center), Peter 
Browne (DTA), Cristen Don (ODFW) Dave Fox (ODFW), Pete Nelson (HT Harvey and 
Associates), Cherise Oram (Stoel Rives), Pete Stauffer (Surfrider), Sharon Kramer (HT 
Harvey and Associates). 
 
 

Tuesday, December 4th  
 

Agenda/Process Updates 
Therese began the day’s meeting with a review of the agenda, noting that it would be 
important to review the adaptive management plan and identify next steps for the study plans 
in order to update the full settlement and legal team on 12/6.   
 
Jim Hastreiter informed the group FERC has issued a proposal for conditional licenses for any 
hydroelectric project.  This new approach would provide for a license prior to completion of 
ESA and 401 certification.  However, construction cannot begin until ESA and 401 are 
satisfied.   
 
 
Wave, Current, and Transport Study:  
Steve Kopf provided a brief summary of the 11/27 conference call, noting that it was 
especially helpful to have Jon and Tuba’s participation.  Steve noted the overriding need to 
make the most of the data collection and prediction capabilities of the proposed buoy array.  
Tuba said she understands that there is a need to define what data/monitoring is necessary and 
what is “desirable additional data” that may help support a broader, coastal-wide knowledge 
base.  She strongly recommends obtaining enough information to determine both cause and 
effect.  As the ADCP buoys won’t be able to do that alone, some additional data will need to 
be collected; she added that off-shore input and bathymetry data will be key additions.   
 
Tuba clarified that different models may be needed depending on which process is in place, as 
no one model is best for all processes; she suggested that either the SWAN/spectra-refract or 
the Boose-Nest model may be good fits; these models could be tested for applicability prior to 
tuning the models.  Tuba and John noted that the SWAN model is the one implemented at the 
mouth of the Columbia River, while the Boose-Nest model is utilized in Scotland and is 
included in the report on energy impacts on the Oregon Coast.  Tuba answered clarifying 
questions from the group, addressing buoy placement processes, definitions of terms, and the 
conceptual monitoring approach.    
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The overarching desire is to understand the forcing and the effects: 

• Forcing:  waves and then currents and their impact on circulation 
• Effects:  beach erosion and accretion.   

 
Currently, there are good models for wave and current.  There are models on beach 
erosion/accretion but they will only give a general idea.  Therefore, there is an interest in 
having a good snapshot, either through video or radar, of effects.  
 
Jon suggested that surface current monitoring could be accomplished with the use of one 
multi-dimensional camera, possibly attached to a tower or building; height requirements for 
video monitoring are still uncertain, but it is known that radar sensors would not need to be 
placed as highly as the video camera.   
 
There was a question about the timing of data collection.  Jon and Tuba suggested that Jack 
Barth could help with that question. 
 
Action/Next Steps:   
• John will send a copy of the report on energy impacts to the Oregon Coast.    
• Tuba will send out a copy of the Benson Beach monitoring plan, as a reference.    
• Steve noted that he feels the group is close to being able to ‘cost out’ the monitoring 
process 

o The OWET Board will meet on 1/14/08 and will look to review a summary of 
authorized expenses; a completed two-page request form will need to be submitted to 
OWET by 12/25. 

o Steve will be meeting with OWET Board members over the next couple weeks and will 
also look to lobby for state funds available for studies on environmental effects.   

o Jon offered to be a ‘point person’ on the development of the study design. 
o Steve clarified that if the OWET Board passes on funding, OPT’s will need to 

determine what elements of the study are critical to the OPT project.  
o Others identified as potential partners in this effort: the Institute for Environmental 

Research; Kevin Banister, Des McGinnis, Gail Achterman and Jack Barth.   
• NEXT meeting: a conference call will be held on 12/19, from 9-11 a.m.  Steve, Jon and 
Tuba will discuss costs/development of the proposal; all others in the Aquatic Species sub-
group are welcome to participate.             
 
  
EMF Study - Process Update 
Justin Klure reported that SAIC does have the desired measurement capability; he said that 
they expect it to be a fairly simple process.   Justin suggested that the study plan would be 
revised once specific information was received from SAIC.   
 
Bridgette Lohrmann suggested an explicit statement be made in the revised study plan that 
data from a closely related British study (COWRIE) will be referenced.   
 
There was some group discussion around the desire to have greater overall attention to detail; 
suggestions on ways to accomplish this included a comprehensive bibliography, addressing 
adaptive management strategies, and including a spreadsheet or matrix that provides detail on 
the timing of presence and threshold levels for each species that are expected to be affected 
and why.      
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Action/Next Steps:   

• A revised study plan will be provided with revised measurement data, reference to 
COWRIE, and matrix discussed above.  

 
 
Marine Mammal Study – Review/Update 
Steve Kopf provided the group with handouts that showed design of the buoys and the array 
structure.  Steve noted the functional importance of having both tension and flexibility, which 
the sub-surface floats will provide.   

• Electrical lines are 2.8 inches and expect that there is tension 
• Mooring lines are 5 inches 
• There is a question about the tautness of the lines for outer subsurface floats 

 
Steve said that all fine details will be included in the final write up and that he did not expect 
Bruce would make any modifications to the design.  It is important to this group, in particular 
Robin, that the whale workshop address the issue of configuration and give an opinion.     
 
The group discussed ways to improve the draft marine mammal study plan; suggestions 
included the following: 

• The reporting/summarizing mechanism needs to be a clear process and addressed in 
adaptive management language.   

• For all ESA listed species and those protected under the MMPA, there is a greater 
level of detail needed in the study plan.   

• Boat survey times need to be clearly identified; Greg suggested that there might be an 
opportunity to have other marine mammal and bird observers present on survey trips, 
for a streamlined process. 

o The duration of surveys will also be a factor; Kathy Roberts suggested 
choosing draft dates that have the greatest probability of actual observations for 
each species.   

• Consider the addition of an acoustic monitoring and/or a non-scientific ‘citizen 
monitoring’ program. 

o If an acoustics monitoring program is included in the study plan, it will be 
important to address the expected exposure time and pulse length for each 
cycle.   

• Alison Agness suggested that hydrophone placement be positioned 10 meters from 
buoys; although this may not need to be included in the study plan, it will need to be 
addressed at some point in the process. 

• The language regarding next steps if pinnipeds are presence needs to be more 
definitive.    

• More experts might be added to the whale expert panel; suggest tapping NOAA 
acoustics division folks. 

o An acoustics data expert could help with the phrasing in the study plan. 
  

Actions/Next Steps:  
• NOAA Science Center folks will review the revised study plan and help confirm that 

the appropriate species are included in the matrix of anticipated affected populations. 
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• The group needs to hear from Bruce on who he already has in mind for the expert 
panel, when they plan to convene and whether it is realistic to add more folks to his list. 

• Alison will inform legal counsel that OPT is seeking guidance regarding the language 
that needs to be included for marine mammal deterrence measures. 

 
 
 

Wednesday, December 5th  
 

Invertebrates Study – Review/Update 
The group agreed to review ODFW’s comments as they provided an overall framework for the 
study plan.   
 
Cristen Don, Robin Hartmann and others in the group noted that they would like to see clearer 
statements of the objectives and logic behind the proposed efforts for data collection.  The 
group discussed ODFW’s recommendations for how to approach the structure of the study.  
Mike Murphy said that he did not expect any problems with achieving the desired level of 
detail.  He clarified that DTA is looking for an interactive effort between DTA, NOAA and 
ODFW; DTA plans to revise the study plan according to the edits and suggestions submitted 
by the group.   
Mary Grainey noted that expectations, objectives and a realistic sense of seasonal/inter-annual 
variables are all key components to address in the study plan.   
 
Group members noted that the ‘short list’ of species submitted by Cristen was helpful; she 
clarified that the species she identified are ESA listed or of commercial value.  Ric Brodeur 
offered to provide additions to the list; members of the group suggested that there might be a 
suite of organisms that prove to be of a higher monitoring priority.  Cristen Don noted the 
importance of monitoring overall habitat structure/community changes.  Ric clarified that 
acoustic tagging is the best method for tracking species; he noted that it may prove difficult to 
discern between effects on species that occur naturally vs. those that are a result of the project.  
Mary asked what the estimated take would be associated with tagging; Ric clarified that 
shallow water species would not be affected as much and said that he would like to tag both 
hatchery and wild fish, but the majority would likely be from hatcheries.  Pete noted the 
limitations of sensing ranges and the challenge in tagging fish in the estuary, then tracking out 
to sea; he suggested that active tagging might be considered.  He added that lab studies and 
stomach analysis could be performed, to carefully measure predation. 
 
The group proceeded to brainstorm two lists of species:  

Behavior Changes— 
evaluate shifts in Migration, 

Movement, Attraction 

General Monitoring— 
Composition, Abundance, 

Diversity 
 

• Coho 
• Spring and Fall Chinook 
• Coastal Cutthroat Trout 
• Steelhead 
• Green Sturgeon 
• Blue Shark 
• Juvenile Dogfish 

• All on behavior list, plus: 
• Pelagic Nekton (Hake and 

Rockfish) 
• Yellow Eye and Canary Rockfish 
• Market Squid? – is this a spawning 

area 
• Flat Fish – Speckled Sand Dab, 

Dover Sole and Pacific 
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• Big Skate 
• Soup Fin Shark 
• Rockfish (attraction and 

predator/prey) 
• Ling Cod 
• Dungeness Crab 

Halibut 
• Small Pelagics/Forage Species 
• Non-Pelagic Forage Fish (eg – 

Sand Lance) 
• Mysids 
• Euphasids? – more important 

deeper 
 

 
 

Overarching suggestions from group regarding study plans:  
• It will be important to establish baseline levels 
• The studies need to be designed in a way that gets the most “bang for the buck.” 
• It will be important to measure how the overall array environment changes in terms of 

migration, movement and attraction. 
• It will be important to intensively (sampling 4-6 times per year) measure impacts over 

a long period of time (10 – 20 years)   
 
Steve Kopf asked a question about NOAA’s comments on the need for a control site north of 
the project as well.  NOAA suggested that due to the influence of the Umpqua River and 
migration patterns a control site north of the project was appropriate.  OPT shared their 
interest and need for only one control site.  A second control site doubles the cost of study and 
evaluation.  Further, OPT suggested that the selection for the site was based on its biological 
potential to help establish comparable baseline data and determine methodologies to apply to 
both this project but their Coos Bay project as well.   
 
There was some discussion that the control site doesn’t need to be the same for every type of 
study.  A site south of the project may be appropriate for some things and a site north of the 
project may be appropriate for others.  OPT will think about this and get back to the group.  
NOTE:  If group members have a new suggestion for a control site, they need to say why and 
suggest another site that would be a better fit.  
 
Marilyn Fonseca reported on DEQ’s feedback on water quality measures, noting that 401 
criteria are intended to protect against acute and chronic threats to the environment.  She said 
she does not believe that tissue sampling, as recommended by ODFW and NOAA-F is 
required.  DEQ does not believe that dissolved oxygen could have a great enough impact to 
cause fish kill.  Therefore, they only need a before and after measurement of dissolved oxygen.   
 
The group then had a discussion about potential hypoxic events.  Is it possible to have a 
localized impact, such as scraping of mooring lines, bring it beyond the tipping point?  What 
is currently known about hypoxic events?  Could scraping really cause a change?  Would 
cessation of those types of activities during certain low d.o. periods be helpful?  The group 
discussed whether it might be possible to place readers on the buoys, which may be of interest 
to other groups/organizations with funding that are looking for research opportunities.   
 
 
Action/Next Steps:   

• Jack Barth and Frances Chan were identified as folks that may be able to provided 
additional information about hypoxia 
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Revised Adaptive Management Settlement Agreement 
Cherise Oram reported on the revised version of the agreement, with changes made to reflect 
suggestions from the group and an ‘end note’ section created for remaining issues.  Below is a 
brief summary of edits Cherise mentioned during the meeting: 
Section 3.3.1:  added effects to recognize what is meant to be ‘settled’ in the agreement; added 
language that allows for adjustments to management and monitoring when new data or 
requirements arise. 
Section 3.3.2:  language added to clarify the reporting requirements as indicated in exhibits A-
D. 
Section 3.3.3:  language added that spells out when the implementation committees (for each 
four subgroups) will convene, their responsibilities, their process for incorporating new data 
requests.    
Section 3.3.4:  changed language from “decision” to “screening” criteria, added language to 
describe obligations for groups when there is new information 
Section 3.3.5:  added language to clarify the criteria for committee/judge to make a decision; 
clarification of dispute resolution process. 
Section 3.3.6:  clarified process for what comes out of DR process. 
Section 3.3.7:  language added that clarifies regulatory authority is not needed to call for the 
convening of a DR process. 
Section 3.3.8:  language that clarifies reports to parties will be quarterly; reports to FERC will 
be annual. 
Section 3.3.9: other communication requirements clarified. 
 
Marilyn expressed the need to include the best possible estimation of the anticipated 
frequency of meetings.  Also, some concern was raised around 401 standards documentation 
requirements; conditions need to be included and more specific than a statement that adhering 
to criteria will be deferred to a committee.  
  
Action/Next Steps: 

• Cherise will send out the latest version, including the comments from today’s 
meeting. 

• Tentative plan: legal group works to address concerns raised by Marilyn. 
• Marilyn will forward a revised version on to DEQ legal counsel. 

 
 
Summary of Next Steps in the Process  
1) OPT/DTA revise study plans (all 5 need to be complete) 

• Include goals/objectives/purposes 
• Focal species added 
• Metrics added 
• Sampling methodology clearly defined 
• Mini-matrix for each  
• Clarifying calls convened w/NOAA Science Center, ODFW, others as needed 

2) Matrix overview of all studies created – will include timing for study results 
3) Information submitted to Aquatics Group via conference call 
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4) Time provided for internal agency review of study plans, with written comments back to 
group. 

5) Face-to-face meetings / conference calls as needed for collective resolution and review of 
study plans – study approach and thresholds confirmed 

6) Adaptive Management Agreement finalized 
7)  Draft License Articles (if needed) 

 
Questions/Comments from the group:  

• How do other sub-groups fold into the process? (likely folded in later this month.) 
• It will be critical to have upper management review of the next iteration of the study 

plans 
• When is it realistic for items 1 &2 above to be completed? Action:  Mike Murphy will 

find out. 
• Science Center review also critical, as desire is to make the study plans/matrices as best 

they can be 
• How long will the internal agency review period be? (3 weeks.) 
• Desire to see more overall progress, less centralization in the Aquatics Group. 
• Suggestion: studies released as soon as they are individually ready 

o What put forward in revised study plans is what will be guaranteed funding 
 
NEXT MEETING(s):  

• 12/20 conference call 
• 1/16/08 face-to-face in Newport 
NOTE: Ken will stand in Cristen’s place while she is away on vacation Action: Cristen 
will email the group Ken’s contact info. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Wednesday, January 02, 2008 3:09 PM
To: Robin Hartmann; Cristen Don; Ken Homolka; Murphy, Michael; Kathy Roberts; Browne, 

Peter; Doug Young; Steve Kopf
Subject: Revised Meeting Summary 
Attachments: Migratory_Birds_Subgroup_Meeting_12-5-07_fws_edits.doc; 

Migratory_Birds_Subgroup_Meeting_12-5-07.doc

Hi all, 
  
Attached is a revised meeting summary from our 12-5 meeting that includes edits from Doug Young.  I have 
attached both the redline version and a revised version with his edits accepted.   
  
Thanks, Therese.  
  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Migratory Birds Subgroup Meeting 
December 5, 2007 
Meeting Summary 

 
 
In attendance: 
Kathy Roberts, USFWS 
Doug Young, USFWS 
Brian Cooper, ABR 
Mike Murphy, DTA 
Robin Hartmann, Oregon Shores 

 
Meeting Summary 

Agenda - Expectations: 
Therese started the meeting off with asking everyone what their expectations were for the meeting. Mike 
shared that he wanted to share new information and review expectations as OPT and DTA prepare study 
plans.  Doug shared that he thought we made good progress at the last meeting and wanted to continue the 
discussion.   
 
Follow-Up from Last Meeting: 
• Doug will think about: (1) Given the limitations on data, can we do something different on this 

application (desk top light?); (2) Review of the Migratory Bird Treaty Act and the ramification for this 
project because it is going to be difficult to sort out all the bird species, especially at night.   

 
On Issue #1: 
As context to address the first issue, Doug shared that at the last meeting there was recognition of the 
limitation in data, difficulty in gathering data and a willingness to drop some species from review.  Further, 
there was recognition that the limited information and data gaps make developing and running a predictive 
model difficult.  In response to all of this, the FWS is comfortable with a “desktop light” approach, however, 
it would be great if 1or 2 iterations of the model could be completed prior to application.  This is of value to 
the USFWS because then they have some idea of will happen post installation as we gather data to better 
refine model.  With this approach, the predictive model, combined with future monitoring data, becomes the 
a trigger for adaptive management (as associated with bird collision concerns – will need other adaptive 
management triggeres for other migratory bird impact concerns: lighting, lubricant spill, etc).  
 
Mike asked the question of what if, because of the limited input data, the model output is in very broad 
ranges…so broad that it didn’t really say much.  Would that still be useful or would a robust discussion of 
the information and expectations based on literature be of equal value?  Doug shared that he really wants 
both if he can, but that if model runs cannot provide much value that his interest is to have solid information 
about the model and its use: 

• What the model will do (with citations of how it has been used) 
• How you will collect data for the input variables 
• And the schedule for collection of data  

 
Therese asked whether Mike asked the question because they fear the model will produce a broad range of 
outputs or they know the model will produce a broad range.  Brian said we know, for instance, with Murrelet 
that you get a broad range of outputs.  Brian suggested that they will do the very best they can with modeling.  
The objective would be to prepare to do a model run.  Once we have the data (I believe we discussed these 
are existing data, not new data), then we can determine if a model run will be valuable.  If not, we can use 
the fallback option of literature review.   



 
The overall approach is to estimate bird collision mortality through the model.  In order to do that, you need 
inputs of exposure and assumed avoidance, as well as several other input variables.  The first step (pre-
application, and included in application) will be to run the model with existing information, if as available or 
as developed through inference/best judgement/surrogate approaches.  The second step (post application, 
with 10 buouys installed?) will be to implement a study plan to improve/validate the model inputs.  The 
thirds step will be to compare actual bird collisions incidences to estimated collision incidences and 
adaptively manage (note to subgroup: do we have a strategy for addressing collisions via an adaptive 
management process?).   
 
On Issue #2: 
Doug shared that it is frustrating to USFWS to have an authority that is difficult to describe define specific 
regulatory responsibilities of an applicant when you have expect an impact.  But he shared that they have the 
flexibility to negotiate with the applicant as long as they are dealing with best available science and have 
conducted a rigorous effort to mitigate (avoid, minimize, compensate) and adaptively manage.  For instance, 
in the situations where you can’t quantify specific species, you agree to use groupings or surrogates.  Doug 
shared the key to all of this is to have documented coordination with FWS and agreement between FWS and 
the application that best available science, mitigation, and adaptive management is being used.    
 
Doug suggested if FWS and the applicant are partners in settlement and can stand up in coordination that 
will be helpful.  The group should keep talking about avian protection plans. 
 
• Mike will revisit: (1) the ability to do a predictive analysis for license application; (2) monitoring 

options after the array is installed, especially defining species level impacts. 
 
On Issue #1 
This issue was addressed in the discussion of #1 above.  
 
On Issue #2 
ABR is currently thinking about a combination of radar and boat surveys.  They recognized the 4 major 
methods of visual, boat, radar and possibly cameras.  Each of the options has benefits and drawbacks.  Brian 
said there is some new technology that is being used on wind turbines, a combination of thermal radar that 
triggers a camera, but it doesn’t apply as well because of the movement of the buoys.   
 
There was discussion about other sources of information, like the adopt a mile program.  Brian said that all 
the “grey” literature will be used in this process.  They are looking for all information that could inform this 
effort.  Specifically information related to the New Carissa would be valuable.  And any information about 
projects being funded related to seabirds would be helpful.   
 
Brian also suggested that they are struggling with how to evaluate the avoidance rate.  They have thought 
about some sort of camera system.  The idea of necropsy, nets to catch birds, dead birds on beach, etc….but 
none of them seem to really be meaningful.  ABR has started to explore the idea of some replica or proxy 
that would be easier to observe.  Is there a buoy or a beacon in a better location that they could observe to 
collect avoidance rate.  The question would be how applicable might this information be given potential 
differences in size of the proxy relative to the OPT buoy, differences in lighting, and in a single buoy vs. 10 
buoys.  
 
 
Next Steps: 

• Kathy will provide information related to the New Carissa to DTA/ABR 



• Everyone will share information regarding projects being funded related to seabirds that might be 
helpful 

• Mike will share information from EMEC, if relevant 
• Everyone will think about the “buoy proxy” idea raised by Brian.   
• DTA/ABR will work on a draft study plan 
• DTA will provide an update on timing for the study plan at the Thursday, December 20th 

Aquatics Conference Call. 
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shared that he wanted to share new information and review expectations as OPT and DTA prepare study 
plans.  Doug shared that he thought we made good progress at the last meeting and wanted to continue the 
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Follow-Up from Last Meeting: 
• Doug will think about: (1) Given the limitations on data, can we do something different on this 

application (desk top light?); (2) Review of the Migratory Bird Treaty Act and the ramification for this 
project because it is going to be difficult to sort out all the bird species, especially at night.   

 
On Issue #1: 
As context to address the first issue, Doug shared that at the last meeting there was recognition of the 
limitation in data, difficulty in gathering data and a willingness to drop some species from review.  Further, 
there was recognition that the limited information and data gaps make developing and running a predictive 
model difficult.  In response to all of this, the FWS is comfortable with a “desktop light” approach, however, 
it would be great if 1or 2 iterations of the model could be completed prior to application.  This is of value to 
the USFWS because then they have some idea of will happen post installation as we gather data to better 
refine model.  With this approach, the predictive model, combined with future monitoring data, becomes a 
trigger for adaptive management (as associated with bird collision concerns – will need other adaptive 
management triggers for other migratory bird impact concerns: lighting, lubricant spill, etc).  
 
Mike asked the question of what if, because of the limited input data, the model output is in very broad 
ranges…so broad that it didn’t really say much.  Would that still be useful or would a robust discussion of 
the information and expectations based on literature be of equal value?  Doug shared that he really wants 
both if he can, but that if model runs cannot provide much value that his interest is to have solid information 
about the model and its use: 

• What the model will do (with citations of how it has been used) 
• How you will collect data for the input variables 
• And the schedule for collection of data  

 
Therese asked whether Mike asked the question because they fear the model will produce a broad range of 
outputs or they know the model will produce a broad range.  Brian said we know, for instance, with Murrelet 
that you get a broad range of outputs.  Brian suggested that they will do the very best they can with modeling.  
The objective would be to prepare to do a model run.  Once we determine what existing data exists, then we 
can determine if a model run will be valuable.  If not, we can use the fallback option of literature review.   
 



The overall approach is to estimate bird collision mortality through the model.  In order to do that, you need 
inputs of exposure and assumed avoidance, as well as several other input variables.  The first step (pre-
application and included in application) will be to run the model with existing information, as available or as 
developed through inference/best judgment/surrogate approaches.  The second step (post application, with 
buoys installed) will be to implement a study plan to improve/validate the model inputs.  The third step will 
be to compare actual bird collisions incidences to estimated collision incidences and adaptively manage (note 
to subgroup from Doug: do we have a strategy for addressing collisions via an adaptive management 
process?).   
 
On Issue #2: 
Doug shared that it is frustrating to USFWS to have an authority that is difficult to define specific regulatory 
responsibilities of an applicant when you expect an impact.  But he shared that they have the flexibility to 
negotiate with the applicant as long as they are dealing with best available science and have conducted a 
rigorous effort to mitigate (avoid, minimize, compensate) and adaptively manage.  For instance, in the 
situations where you can’t quantify specific species, you agree to use groupings or surrogates.  Doug shared 
the key to all of this is to have documented coordination with FWS and agreement between FWS and the 
application that best available science, mitigation, and adaptive management is being used.    
 
Doug suggested if FWS and the applicant are partners in settlement and can stand up in coordination that 
will be helpful.  The group should keep talking about avian protection plans. 
 
• Mike will revisit: (1) the ability to do a predictive analysis for license application; (2) monitoring 

options after the array is installed, especially defining species level impacts. 
 
On Issue #1 
This issue was addressed in the discussion of #1 above.  
 
On Issue #2 
ABR is currently thinking about a combination of radar and boat surveys.  They recognized the 4 major 
methods of visual, boat, radar and possibly cameras.  Each of the options has benefits and drawbacks.  Brian 
said there is some new technology that is being used on wind turbines, a combination of thermal radar that 
triggers a camera, but it doesn’t apply as well because of the movement of the buoys.   
 
There was discussion about other sources of information, like the adopt a mile program.  Brian said that all 
the “grey” literature will be used in this process.  They are looking for all information that could inform this 
effort.  Specifically information related to the New Carissa would be valuable.  And any information about 
projects being funded related to seabirds would be helpful.   
 
Brian also suggested that they are struggling with how to evaluate the avoidance rate.  They have thought 
about some sort of camera system.  The idea of necropsy, nets to catch birds, dead birds on beach, etc….but 
none of them seem to really be meaningful.  ABR has started to explore the idea of some replica or proxy 
that would be easier to observe.  Is there a buoy or a beacon in a better location that they could observe to 
collect avoidance rate.  The question would be how applicable might this information be given potential 
differences in size of the proxy relative to the OPT buoy, differences in lighting, and in a single buoy vs. 10 
buoys.  
 
 
Next Steps: 

• Kathy will provide information related to the New Carissa to DTA/ABR 



• Everyone will share information regarding projects being funded related to seabirds that might be 
helpful 

• Mike will share information from EMEC, if relevant 
• Everyone will think about the “buoy proxy” idea raised by Brian.   
• DTA/ABR will work on a draft study plan 
• DTA will provide an update on timing for the study plan at the Thursday, December 20th 

Aquatics Conference Call. 
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Hawthorne, Joy

Subject: revised pinniped study plan
Attachments:    revised pinniped study plan

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Friday, January 04, 2008 6:21 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Bridgette 
Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; 
Steve Kopf 
Subject: FW: revised pinniped study plan 
 
Here is the first of the revised study plans for you to review.  More will be coming over the next few days.   
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Cc: "Murphy, Michael" <Michael.Murphy@DevineTarbell.com>, "Steve Kopf" <skopf@advan-
tek.com>  
Subject: revised pinniped study plan  
Date: Fri, 4 Jan 2008 23:05:57 +0000  

Therese,  
Here is the revised pinniped study plan.  Can you please distribute to the group?  
Best regards,  
Peter  

<<Pinniped Study Plan 080104.pdf>>  

Peter Browne  
Devine Tarbell & Associates, Inc.  
970 Baxter Boulevard  
Portland, ME 04103  
P: 207.239.3863  
F: 207.775.1031  

 
 
 
 

NOTICE:  This message is intended only for the use of the individual or entity to which it is addressed, and may contain 
confidential and/or privileged information.  If you are not the intended recipient, please notify the sender and destroy this e-



2

mail.  In addition, any unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained 
therein is strictly prohibited. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 3 - Pinnipeds 

Rev. 1 - January 4, 2008 
 
1.0 Description of Issue 
 
The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys is undesired as it may be detrimental for resource management reasons as 
well as for power production.  As outlined in the Declaration of Cooperation1 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 
2.0 Relevant Existing Information 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), California sea lion (Zalophus californianus), elephant seal (Mirounga angustirostris), 
and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service [USFWS] 2007).  In 
addition, northern fur seals (Callorhinus ursinus) can be present, but are rare (Pers. comm. 
Cristen Don, Oregon Department of Fish and Wildlife [ODFW], September 7, 2007).  Pinnipeds 
feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-migratory species 
(e.g., rockfish, lingcod) (Pers. comm. Cristen Don, ODFW, September 7, 2007). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  They are not migratory, though local movements are driven by season, pupping, and prey 
location.  Large population numbers appear to have exceeded equilibrium and may now be 
balancing (National Oceanic and Atmospheric Administration [NOAA] 2007d).  In Oregon, 
seals are born from March to May (USFWS 2007). 
 

                                                 
1  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul outs. 
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FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 
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Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
During the breeding season, elephant seals inhabit beaches on offshore islands and a fewer 
number of remote locations on the mainland.  The remaining part of the year, elephant seals live 
offshore.  Elephant seals can dive to depths of 5,000 feet.  Breeding generally occurs in the 
winter in Mexico and southern California.  The northernmost breeding ground on the Pacific 
coast is Shell Island (approximately 30 miles south of the project site; USFWS 2007). 
 
California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  In habitat north of California, the hauling 
out grounds are only occupied by males (USFWS 2007; Pers. comm. Cristen Don, ODFW, 
September 7, 2007).  Males migrate north for the winter, but females and their pups remain in 
California year-round.  The primary haul-out areas along the Oregon Coast are Rogue Reef, 
Three Arch Rocks, Cascade Head, Orford Reef, Sea Lion Caves, South Jetty, and Shell Island of 
Simpson Reef (USFWS 2007; Pers. comm. Cristen Don, ODFW, September 7, 2007). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Numbers of Northern fur seals found to 
occur in the project area are expected to be very low.  Fur seals migrate in the early winter 
through the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern 
Pacific Ocean, they move into coastline habitat off of British Columbia, Washington, Oregon, 
and California.  Older males stay near the northern part of the range, while young males and 
females spend the winter feeding in the southern area.  Migrants feed at sea on small pelagic fish 
and squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. Cristen 
Don, ODFW, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figure 2.  Based upon existing documentation and aerial surveys, pinniped 
species generally occur along small island haul outs and coastal shoreline.  Figure 3 shows the 
locations of pinniped haul outs in the vicinity of Reedsport.  The map also shows the location 
fixes for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
Cristen Don, ODFW, September 7, 2007).  Table 1 shows the species abundance at the haul-out 
sites. 
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. Cristen Don, ODFW, September 7, 2007).  
The primary California sea lion and Steller sea lion haul-out areas along the Oregon Coast have 
been identified as being more than 25 miles from the project area (USFWS 2007).  Pinnipeds at 
these locations do not pose a problem for the project as they will continue to utilize the existing 
natural sites, but foraging sea lions can easily cover 100 miles per day (NOAA 2007a).  
Therefore, the project is within the foraging range of several known haul-out sites as well as the 
migration path for some sea lions (Pers. comm. Cristen Don, ODFW, September 7, 2007).  
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
Source:  Pers. comm. Cristen Don, ODFW, September 7, 2007. 
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FIGURE 3 
PINNIPED HAUL OUT SITES AND CA SEA LION LOCATIONS 
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Source:  Pers. comm. Cristen Don, ODFW, September 7, 2007. 
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TABLE 1 
SPECIES AND ABUNDANCE AT HAUL OUT SITES 

Haul-out Species Abundance 
Steller sea lions Variable; up to 1,000 nonpups Sea Lion Caves 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 

Steller sea lions Variable; up to 600 nonpups 
California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 

Cape Arago 

Elephant seals 20-30; a few pups 
Source:  Pers. comm. Cristen Don, ODFW, September 7, 2007. 
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Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids such as sea lions 
is largely anecdotal in nature (Ban and Tries 2007).  The general consensus is that sites tend to 
be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 1991). 
 
With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 
3.0 Project Effects 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul out onto 
the float.  Pinnipeds are known to haul out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the buoys from time to time.  In addition, there is concern that if salmon 
are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the salmon.   
 
4.0 Need for Additional Information 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (OPAC 1994). 
 
5.0 Study Plan 
 
The goal of this study is to assess aspects of pinniped behavior at the proposed Reedsport OPT 
Wave Park.  The primary objectives would include:  (1) observe pinniped use or non-use of the 
single PowerBuoy; and (2) determine if pinnipeds are prevented from hauling out on the 
PowerBuoys in the presence of either ultra high molecular weight polyethylene coating 
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(UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of the single PowerBuoy 
by pinnipeds).  As a secondary objective, information will be collected on the pinniped presence 
and abundance in and around the wave park when there is a single buoy (Phase 1) and 10 buoys 
(Phase 2).   
 
HAUL-OUT STUDY 
 
As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul 
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or netting) in preventing this behavior. 
 
To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2008) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul out, as they would have difficulty staying on the float under these conditions.  OPT 
has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar; Relene Petrochemicals) indicates that material is not soluble in water and is considered a 
non-hazardous product. 
 
OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with the subgroup, 
install fencing around the perimeter of the float.  Fencing has been successfully used to prevent 
haul-out behavior on buoys and docks by sea lions (NMFS 1997). 
 
Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 
deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
� Supervisor inspection of the PowerBuoy from shore via binoculars (weekly); 
� Preventative maintenance/site inspection visits (monthly); 
� Unplanned Maintenance (unknown); 
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� Whale study visits to the buoy area (TBD);  
� Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and 
� Bird survey visits (TBD). 
 
OPT proposes to conduct sampling until either 75 direct observation events have been completed 
or six months have passed, whichever occurs later.  OPT will reinitiate sampling during the 
initial portion of the Steller sea lion northern migration season (which generally occurs during 
the months of September and October), in the event that the scheduled sampling session has 
concluded by this time.  During the migration period, at least 10 observations will be made. 
 
Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoys.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatic Species Subgroup within two weeks that 
describes the event observed.  OPT will also initiate a discussion on how to best respond to the 
event, including the potential of implementing the fencing mitigation measure  If no pinniped 
haul-out behavior is observed, OPT will provide a summary report to the Aquatic Species 
Subgroup within three weeks of completing the direct observations of the single PowerBuoy. 
 
EVALUATION OF PINNIPED PRESENCE AND ABUNDANCE 
 
Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the buoy array’s structure, in much the same way an artificial reef will serve as 
habitat for some species, and that pinnipeds may in turn be drawn to the area to feed on them. 
 
While a Fish, Invertebrates, and Pelagic Organisms Study will be conducted to assess potential 
changes in the marine community (including salmon) following project deployment, this study 
(the pinniped study) proposes to collect observational data about the number of pinnipeds in and 
around the wave park following the deployment of the single unit and after deployment of the 10 
units.  This qualitative methodology is consistent with other preliminary studies involving new 
technologies, in that they tend to be oriented towards “hypothesis generation” or observational 
and descriptive in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish pinniped behavior with 
regard to the single and then multiple PowerBuoy array.  However, due to the necessity of being 
able to identify species type and numbers, observations will occur from vessels in close 
proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 
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� Preventative maintenance/site inspection visits (monthly); 
� Unplanned maintenance (unknown); 
� Whale study visits (TBD);  
� Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and  
� Bird survey visits (TBD). 
 
OPT proposes to conduct sampling as follows: 
 
� Following single-buoy deployment (Phase I) - until either 15 direct observation events 

have been completed or one year has passed, which ever is later. 
� Following 10-buoy deployment (Phase II) - annually for the first five years, 15 direct 

observation events have been completed with at least 3 observations events occurring in 
spring, summer, and fall. 

 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
 
� Species and number of pinnipeds present 
� Number of pups present 
� General behavior of pinnipeds 
� Closest observed distance from the buoy 
� Air temperature 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys. 
 
OPT will provide a summary of initial results of the Phase I observations within six weeks of 
completing the direct observations of the single PowerBuoy, and will provide final results in an 
annual report.  For Phase II observations, OPT will provide a summary of results in an annual 
report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped behavior offers a straightforward, repeatable means for assessing 
the effectiveness of haul-out deterrents.  While the nature of limited sampling periods means that 
events may occur that are unobserved, this type of uncertainly is inherent in any animal 
behavioral study.  We expect that this study will be supplemented by anecdotal evidence of 
pinniped responses to the PowerBuoy, which OPT will share with the Aquatic Species Subgroup. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the buoy or to access the site.  OPT’s reports will note 
incidents where site conditions influenced sampling activities. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, January 08, 2008 7:12 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: FW: revised cetacean study plan
Attachments:    revised cetacean study plan

Attached please find the revised study plan for cetaceans.   
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Cc: "Murphy, Michael" <Michael.Murphy@DevineTarbell.com>, "Steve Kopf" <skopf@advan-
tek.com>  
Subject: revised cetacean study plan  
Date: Tue, 8 Jan 2008 23:17:08 +0000  
 

Therese,  
Will you please forward this revised cetacean study plan to the subgroup?  
Thanks.  
Peter  
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 1 - Cetaceans 
Rev 1 - January 8, 2008 

 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters having a total capacity of 2.1 megawatt (MW), to be located 
approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area within 
which the 10-buoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.05 square miles).  The PowerBuoys will be deployed in an array of two to three rows, 
approximately in a north-south orientation and parallel to the beach.  Each row will consist of 
three to five 150 kilowatt (kW) PowerBuoys (Figures 2, 3, and 4).  OPT plans to deploy the 
10-buoy array during the summer of 2009.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2008, which will not be grid connected. 
 
1.0 Description of Issue 
 
Gray whales and harbor porpoise are the two cetacean species most commonly found in the 
project area.  The proposed project is in the migratory path of gray whales, which migrate from 
the Bearing Sea to Baja, California, and harbor porpoise are regularly seen in the area.  In 
addition, humpback whales are known to periodically swim off of the mouth of the Umpqua 
River.  Agency staff have indicated that over a 50-year license term, other large whales, which 
all typically occur further offshore than where the project is located, may occasionally swim 
through the project area.  The Aquatic Species Subgroup is concerned that gray whales and other 
large whales may not be able to detect the project mooring system and subsequently collide or 
become entangled with mooring cables.  Whales may swim with their mouth open, and there is a 
specific concern that the mooring line may become lodged in the mouth of a feeding whale.  If 
gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has also expressed concern over the 
potential effects from altering their migration route to avoid the project. 
 
2.0 Relevant Existing Information 
 
2.1 Cetaceans - Non-ESA Listed 
 
Oregon marine waters support 15 cetacean species that are not ESA listed on an intermittent or 
year-around basis (NOAA 2007a).  These species do not pose commercial harvest value, but do 
provide some recreational importance in terms of whale watching.  Overall, there is little 
unnatural mortality or pressure on population numbers.  Population trends for the 15 cetacean 
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FIGURE 2 
ISOMETRTIC VIEW OF POWERBUOY ARRAY 
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FIGURE 3 
PLAN VIEW OF POWERBUOY ARRAY 

 
 
 

FIGURE 4 
PROFILE VIEW OF POWERBUOY ARRAY 
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Middle PowerBuoy is located forward of side PowerBuoys.  Subsea pod shown below PowerBuoy on right.  Note:  
assumed depth is 197 feet (60 meters).  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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species appear relatively stable (National Oceanic and Atmospheric Administration [NOAA] 
2007a).  A summary was generated of information compiled by NOAA (2007a) for each of these 
species regarding distribution, habitat use, and population status (Table 1).  In addition, maps 
were generated of whale and dolphin and porpoise sightings from aerial surveys conducted in 
1989 to 1990 and 1996 (Figures 5 and 6). 
 
Based upon both literature review and sea-based surveys plotted in Figures 5 and 6, gray whales 
(Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two cetacean species 
most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 7).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs.  Gray whales feed on benthic invertebrates and generally remain within a 
few miles of the shoreline (Rice and Wolman 1971).  They can intermittently be found near the 
mouths of estuaries as they are searching for food. 
 
Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002). 
 
2.2 Cetaceans - ESA Listed 
 
OPT has contacted the NMFS and requested information on species in the project vicinity that 
are protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally-listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
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TABLE 1 
SUMMARY OF POTENTIAL CETACEANS WITHIN THE PROJECT AREA FROM NOAA STOCK ASSESSMENT REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California. Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off of 
California and its population status is 
in excellent condition.  

Striped dolphin Stenella coeruleoalba No sightings in Oregon. Located within 100-300 nm from 
coastline in California. Prefer warm 
water and distant offshore locations.  

Potential increase in population.  
Population not considered threatened 
and is not a strategic stock. 

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends.  

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 
north and south movements. 

Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock.  
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 

transboundary waters. 
Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability.  

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known.   

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a. 
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FIGURE 5 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 6 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007. 
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FIGURE 7 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002. 

 
 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 
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Humpback Whale 
 
The humpback whale (Megaptera novaeangliae), listed as federally endangered, is a highly-
migratory marine mammal that ranges along the west coast and worldwide (NMFS 2005).  
Populations of the humpback whale are classified as endangered; however, numbers are 
improving.  Population estimates suggest an annual 6 to 7 percent increase in population over the 
last 20 years (NMFS 2005).  Humpback whales can grow to a length of 15 meters and weigh 
23,000 to 36,000 kg and reach sexual maturity at around 12 meters in length or 6 to 10 years of 
age (American Cetacean Society [ACS] 2004a).  Females of reproductive age generally bear a 
calf every 2 to 3 years.  Humpback whales are in the group known as baleen whales, which feed 
on small crustaceans (known as krill), and various species of small fish.  Each whale may 
consume nearly a ton of food per day by filtering huge volumes of seawater.  Feeding behavior 
can vary from deep diving in pursuit of prey, cooperative feeding such as herding and formation 
feeding (echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the 
surface which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; 
Weinrich et al. 1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that move to the along the West Coast to British Columbia in summer/fall. 
2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 

that migrate to north British Columbia or southern Alaska through Prince Williams Sound 
west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
Based upon these definitions, two of the three populations migrate through Oregon’s coastal 
waters annually.  While the known route of humpbacks is not precise, the three identified stocks 
do follow general migrational trends.  Movement along the coastline primarily occurs during 
summer and fall; however, historical whale observations have been made in every month except 
February, March, and April (NMFS 1991).  Generally, humpback sightings in northwest coastal 
waters are uncommon (Figure 8).  However, humpback whales have been reported occasionally 
off of the mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), 
which is approximately 6 miles south of the project area.  Recent efforts to tag humpback whales 
by Oregon State University (OSU) led to 10 observations in July and August of 2002 between 
Coos Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over five 
miles offshore in highly productive optimal foraging areas. 
 
Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphic  
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FIGURE 8 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. 
 Thick line indicates the outer boundary of all 

surveys combined. 
Source:  NMFS 2005. 

 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

13 (DRAFT) 

morphology.  Adult males can reach lengths of 15 to 18 m and weigh 31,750 to 40,800 kg while 
the smaller females rarely exceed 11 m and 12,000 to 12,700 kg (ACS 2004b).  Males reach 
sexual maturity at 10 to 12 m or about 10 years of age but are not thought to be active breeders 
until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 2004b).  Females 
reach sexual maturity at 8 to 9 m or 7 to 13 years of age and are believed to produce a calf about 
every 5 years (NOAA 2007b).  This species often forms family groups of females and their 
young.  Young males between the ages of 4 and 21 years may be found in “bachelor schools” 
whereas fully mature adult males often travel alone, though they can sometimes be found with 
female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington.  Prior to commercial whaling, the world-wide population 
of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent estimates 
put the population at about 360,000 animals.  Regarding the California-Oregon-Washington 
stock, NOAA estimates that there are 1,233 whales based on survey data collected from 1996 to 
2001 (NOAA 2007b).  Population estimates have varied dramatically at times and have shown 
no apparent trend. 
 
Since the sperm whale is a deep-diving mammal, it requires deepwater habitat.  Sperm whales 
spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In these waters, 
they prey upon native deepwater species including squid, shark, skates, and other fishes (NOAA 
2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis), federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 180° 
W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found off of 
the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 m and weigh 
12,700 to 15,400 kg with females being slightly larger (ACS 2004c).  They reach sexual maturity 
at about 10 years of age or about 12.2 m (males) and 13.1 m (females).  Very little is known 
regarding mating activities but it likely can happen year round (ACS 2004c).  Once of 
reproductive age, females may calve every 2 to 3 years and calves typically stay with the mother 
about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note: Dashed line represents the U.S. EZ; bold line indicates the 

outer boundary of all surveys combined. 
Map Credit:  Carretta et al. 2005. 
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The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nm (NOAA 2007a). 
 
Blue Whale 
 
The federally-endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
 
As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current world-wide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a). 
 
Fin Whale 
 
Federally-endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters. For stock assessment purposes, 
NOAA recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall.  
Though it is not clear where they move to during winter/spring, it is unlikely they make large-
scale migrations (NOAA 2007d).  They generally travel alone or in small groups but 
aggregations can occur in areas (ACS 2004e).  They are able to communicate over vast distances 
due to their powerful song. 
 
Second only to the blue whale, the fin whale can reach lengths of 24 m in the northern 
hemisphere and 26.8 m in the southern hemisphere and a weight of 45,360 to 63,500 kg (ACS 
2004e).  Females are slightly larger than males.  Little is known of their reproductive behavior, 
breeding, or calving areas.  Sexual maturity is thought to occur between 6 and 10 years of age 
and the female calving cycle is 2 to 4 years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 1,800 
kg of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling schools of 
fish at high speed and then turning on their right side to consume the fish (ACS 2004e). 
 
Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
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was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005, Pers. Comm. Bruce Mate, Director, 
OSU Marine Mammal Institute, October 2, 2007) than those found within the project vicinity. 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  However, most sightings have occurred in the summer in inland waters 
of Washington and British Columbia (Carretta et al. 2005). 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 9.8 m in 
length and nearly 10,000 kg in weight while females may reach 8.5 m in length and 7,500 kg 
weight (NOAA 2007c).  Males are thought to reach sexual maturity at 5.2 to 6.4 m, have an 
average life span of 30 years and maximum longevity of 50 to 60 years.  Females generally reach 
sexual maturity at 4.6 to 5.4 m, have an average life span of 50 years, and maximum longevity of 
80 to 90 years (NOAA 2007c, NMFS 2006b).  Female residents are thought to give birth every 
five years for about 25 years, and then enter into a post-reproductive period.  The birthing rate is 
highly variable and may be affected by a recent loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
though fall (NMFS 2006b).  Chinook salmon appeared to be the preferred prey, even when other 
salmon species were more abundant.  Little is known of their winter and early spring foraging 
patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, using 
echolocation, passive listening, and well developed vision to locate and capture prey (NMFS 
2006b). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2006b; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as central California, and as far north as the Queen Charlotte Islands.  
Offshore movements and distribution are largely unknown with only 28 confirmed coastal 
sightings over the last 30 years  
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The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2006b).  Capture of Southern Resident whales for the public display industry 
resulted in numbers dropping to fewer than 70 in 1973, when annual counts of killer whales 
began.  Abundance estimates for killer whales are based on individual counts of the entire 
population each year.  These estimates should be considered minimum estimates as some 
individuals may be missed.  Based on the 2005 stock assessment report (Carretta et al. 2005), 
numbers generally increased until 1995 when 99 animals were counted.  Numbers then declined 
to 79 whales in 2000, with the most recent count of 83 in 2003.  Further updates indicate 
numbers have increased slightly since 2000 and were estimated to be 91 based on the 2005 
census (NOAA 2007a). 
 
While research indicates that the SRKW has very low population numbers (NMFS 2006b) and 
rarely occurs off the Oregon Coast (Carretta et al. 2005), it is possible that this species could pass 
through the project area. 
 
2.3 Existing Information about Potential Effects 
 
One issue that has been raised is the possibility of whale entanglement in the project mooring 
system.  The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 4- 
to 5-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 
diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 
“S” shape with floats attached to the cable and a clump weight at the seabed (Figure 4).  The 
football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to 
give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of 
the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
Celikkol (1999) analyzed the risk of entanglement for an offshore aquaculture farm which had a 
mooring system similar to the one proposed in this project and concluded that “the chance of 
whale entanglement should be considered unlikely to very unlikely” due to the absence of 
structures known to cause entanglements such as slack lines and netting.  An examination of the 
NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) shows that since 1999 the 
known causes of fin and humpback whale mortalities due to entanglement are limited to fishing 
gear, drift gillnets, crab pot lines, and polypropylene/nylon lines.  The mooring lines of the 
project and the power/fiber optic cables are more substantial than the fishing or crab pot lines 
that have been involved in previous entanglement incidents.  The mass of the PowerBuoys and 
the anchors combined with the size, strength, and tension of the mooring cables is expected to 
create enough tension to preclude the formation of loops or twists around a passing animal.  The 
combination of heavy mooring gear and relatively taut mooring lines has been shown to render 
the potential for entanglement negligible (Wursig and Gailey 2002).  The power/fiber optic 
cables descending from the PowerBuoys to the seabed have a smaller diameter than the mooring 
lines (2.8 inches verses 4 to 5 inches).  However, this is still a substantial cable and considering 
the relative rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that 
these cables will form loops or twist around a passing animal. 
 
The concern over whales potentially colliding with mooring lines or PowerBuoys is based 
largely on the fact that very little is known about the whale’s behavior in response to large man-
made obstacles.  Whale impacts with ships, buoys, and other moored objects are considered to be 
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uncommon.  In an analysis of a similar type of wave energy project having four buoys in the 
state of Washington, FERC (2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the buoys.  To illustrate this point, Figure 10 depicts, to scale, a gray whale of 
average length (45 feet [NMFS 2007]) within the buoy array.  It is worth noting that, while the 
mooring lines are taut, they do allow for some give and the hard, rounded surface of the 
PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
 

FIGURE 10 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE BUOY ARRAY 

 
 
Previous research by Electric Power Research Institute (EPRI) reports that “…noise from wave 
power plant machinery will generally increase in proportion to the ambient background noise 
associated with surface wave conditions, thus tending to minimize its noticeable effect” (EPRI 
2004).  Ambient noise in the ocean originates from commercial and recreational boat traffic, 
wave action, marine life, seismic events, and atmospheric noise.  Ambient ocean sounds related 
to marine traffic range from 30 to 90 dB (re:  1 �Pa2/Hz) at 5 to 3,000 Hz.  Breaking waves and 
the associated spray and bubbles generate sounds with a frequency of 500 to 100,000 Hz 
(University of Rhode Island, Office of Marine Programs 2007).  
 
Noise from project construction and maintenance could negatively impact cetaceans for a 
temporary period.  OPT expects that peak noise emission will be generated by a vessel fully 
underway, and will be no greater than 130 to 160 dB (ref. 1�Pa) over a frequency range of 250 to 
2,000 Hz (Thomsen et al. 2006; LGL Ecological Research Associates, Inc. [LGL] 1991).  OPT 
expects a vessel to be fully underway only when traveling to and from the project site.  Most of 
the time during project installation and maintenance, the sound intensity will be much lower.  
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Generally, slow-moving vessels will produce noise at less than 120 dB (ref: 1�Pa) and be located 
over approximately 600 feet from whale groups, which should not provoke a fleeing reaction 
(Moore and Clarke 2002). 
 
During project operation, the underwater noise should primarily originate from waves impacting 
the float portion of the PowerBuoy and movement of internal mechanical components.  
According to the Minerals Management Service (MMS), “[o]nce installed, wave energy 
technologies would produce low-intensity, broadband noise of a repetitive continuous nature, 
similar in character to noise from ship operations.  Such noise would be expected to have 
minimal impacts to human and marine populations” (MMS 2007). 
 
Recent discussions with marine mammal and acoustic experts have indicated that gray whales in 
particular are acutely aware of their environment and are likely to avoid the wave parks through 
a combination of visual acuity, passive acoustic detection, and echo-location.  Scientists have 
observed that gray whales are very perceptive and able to accurately maneuver around man-
made objects.  In fact, gray whales often use the anchor chain of moored vessels as a type of 
“scratching post” (Pers. comm. Bruce Mate,  Director, OSU Marine Mammal Institute,  
undated). 
 
However, evaluating the effects of a PowerBuoy on whales in any credible way is at present 
difficult due to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior.  OPT therefore believes that the proposed 
phased whale research program, within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park. 
 
3.0 Project Effects 
 
The Aquatic Species Subgroup is concerned that gray whales and other large whales may not be 
able to detect the project mooring system and subsequently collide or become entangled with 
mooring cables.  Whales may swim with their mouth open, and there is a specific concern that 
the mooring line may become lodged in the mouth of a feeding whale.  If gray whales, which 
regularly migrate through the project area, are successful in detecting the project infrastructure, 
the Aquatic Species Subgroup has also expressed concern over the potential effects from altering 
their migration route to avoid the project. 
 
4.0 Need for Additional Information 
 
While there is evidence suggesting that whales will detect and avoid a wave energy project, 
OPT, the Aquatic Species Subgroup, and other members of the research community believe that 
it is prudent to develop a better understanding of:  1) migratory whale paths in the project 
vicinity; and 2) how whales behave in the presence of the project (e.g., do they have the acuity to 
detect and avoid the systems).  If study results indicated that a deterrent system should be 
employed, the Aquatic Species Subgroup indicated that the type and effectiveness of the acoustic 
guidance used should be thoroughly evaluated.  Lastly, the Aquatic Species Subgroup indicated 
an interest in evaluating potential project effects and mitigation within the framework of an 
adaptive management plan. 
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Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994). 
 
5.0 Study Plan 
 
5.1 Study Objectives 
 
The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
� Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

� Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

� Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
buoys. 

 
At this juncture, only the specifics of Phase I have been fully developed.  Migratory behavior by 
whales has been the subject of numerous studies (Rugh et al. 2001; Mate and Ramirez 2003; 
Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et al. 2000; Steiger and 
Calambokidis 2000; Urban et al. 2000), so the methodology for completing this work has been 
well established.  However, due to the newness of the technology, OPT has opted to consult with 
a panel of marine experts before committing to a specific study methodology for Phases II and 
III of this work plan.  Therefore, the descriptions of these two phases provided below should be 
considered to be preliminary and are provided primarily for discussion purposes only. 
 
5.2 Phase I - Baseline Characterization 
 
The OSU Marine Mammal Institute has proposed the following Phase I study of gray whales 
along the Oregon coast in response to the proposed installation of wave energy projects.  This 
phase consists of two tasks: 
 
� Task 1, Gray Whale Migration Baseline Study - This task will occur in winter 2007 and 

spring 2008 and will provide baseline data on the route, rate, and timing of migrating gray 
whales as well as the presence of other large whale species. 

� Task 2, Gray Whale Monitoring Study Plan - This task will include: 
− A small conference with leading marine mammal and acoustic experts in early 2008 

to further define and resolve issues; 
− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor gray whales in the 

presence of a wave energy system. 
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5.2.1 Task 1 - Gray Whale Migration Baseline Study 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 m above mean sea level and distance to the horizon is approximately 16 km. On a good 
weather day, the observers may be able to see whales near the horizon.  However, due to the 
accuracy of the method, reliable distribution and movement data are restricted to a smaller radius 
(about 9 km) around the observation station.  Observations will take place every day (weather 
permitting) from 8:00 a.m. until 3:00 p.m. during the winter of 2007/20081 and the northward 
migration during 2008.   
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting four days of aerial surveys during the southbound migration off the Florence coast.  
Aerial surveys will occur on fair weather days around the project site from 0 to 10 miles offshore 
over an approximately 50-square-mile area from Florence to Haceta Head.  During the surveys, 
Global Position System (GPS) will be used to determine position of whales and to assess their 
consistent favor of specific water depths in order to relate those to what is observed off Yaquina 
Head.  This will be done during the southbound migration when the largest number of 
whales/hour are moving  and the survey can expect to be most efficient in a short period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 
offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 

                                                 
1  Observations began on December 10, 2007. 
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time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when buoys will be present and data would be 
collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foul Weather (approximately 130 
meters above sea level) to determine the practicality of “handing off” observation of specific 
whales and as a means to determine the consistency of whale travel in relation to bottom depth, 
distance from shore, and speed.  These data may be valuable in planning for future tracking, 
when positioning a vessel at the same distance (and water depth) offshore of Yaquina Head 
might be necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  Other than gray whales, no other whale is nearly as common within 3 miles 
of shore.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off of Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
� A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour.  In 
addition to statistical assessment of the timing, speed, distance from shore and water depth 
of migrant whales, we will provide a simple correlation of counts with wind and swell data 
collected from local buoy systems which will provide insight into some whale sightability 
issues up to B-5 wind levels. 

� Dissemination of the findings in a peer reviewed journal. 
� Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
In the first half of 2008, the OSU Marine Mammal Institute will conduct a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
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acoustic experts2.  The purpose of the meeting will be to further discuss and resolve the 
following: 
 
� Potential need for and effectiveness of active deterrence, as well as its other potential 

effects on marine resources. 
� Device options for active deterrence. 
� Methodology for monitoring whale behavior near wave energy systems.  The currently 

proposed post-deployment monitoring (outlined below in Section 5.4) is subject to change 
based on meeting results. 

� Applicability of recommendations from marine mammal group of Ecological Effects 
Workshop3. 

 
The following deliverables will be completed for Task 2: 
 
� A report summarizing key findings of the workshop; 
� A recommendation on a strategy to avoid whale entanglements and collisions; and 
� A study plan for monitoring the behavior of whales near wave energy systems. 
 
5.3 Phase II - Acoustic Emissions Characterization 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kane’ohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) in its Environmental Assessment for the 
Kane’ohe Bay Project Operation, the Department of the Navy (2003) concluded that “It is 
unlikely that noise from system installation or operation would have adverse impacts on 
humpback whales, dolphins, and green sea turtles.  The USFWS and NMFS concur with the 
Navy that the Proposed Action is not likely to adversely affect threatened or endangered species.  
The taking of marine mammals protected under the MMPA is unlikely during the installation and 
operation of the WEC system.” 
 
While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 
� Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
� Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
� Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 

                                                 
2  Participants invited to this meeting by Dr. Mate will include:  Brandon L. Southall NOAA Acoustics Program, 

National Marine Fisheries Service, Office of Protected Resources, Marine Mammal Division; Chris Clark, 
Cornell University; Roger L. Gentry, private consultant (directs marine mammal issues for the Joint Industry 
Gas Program - International Association of Oil and Gas Producers); Dave Mellinger, OSU and NOAA Pacific 
Marine Environmental Laboratory, and W. John Richardson, LGL Ltd. Environ. Res. Assoc., King City, 
Ontario.  Following confirmation of attendees, an updated list will be provided to the Aquatic Species 
Subgroup. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 
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Instead, OPT proposes to conduct in situ measurements of the acoustic emissions of the 
PowerBuoy system park as a function of seastate at the Reedsport OPT Wave site.  The intent 
will be to measure the frequency and amplitude of emissions in relation to the background noise. 
This testing will be completed on the single PowerBuoy, which is expected to be installed by 
summer 2008. These values will be compared against previous studies in order to form an 
assessment of the potential effects of the project on marine resources.  These data will also 
provide additional information towards the determination as to whether whales will be likely to 
detect and avoid the proposed project in all weather conditions.  Therefore, OPT will produce the 
final testing protocol after the meeting of the marine mammal experts described in Task 1. 
 
5.4 Phase III - Post-Deployment Monitoring 
 
OPT proposes to observe the presence of whales during times when migrating gray whales are 
known to be in the area and to assess their behavior in response to the presence of the proposed 
project.  Observers will also document any observations of whales becoming entangled or 
coming in contact with mooring lines or buoys. 
 
� Monitor single PowerBuoy installation during southbound migration, winter 2008/2009. 
� Monitor whales during the three gray whale southbound migrations (winter) following 

deployment of the 10-PowerBuoy array (anticipated to be winter 2009/2010 through winter 
2011/2012). 
Northbound migration will be evaluated if determined appropriate given results of Phase I, 
the workshop with cetacean experts, and discussion with the Aquatic Species Subgroup.  A 
threshold to warrant looking at northbound migration will be determined. 

� Monitoring will be conducted by a visual observer team of two trained persons which will 
be located on a vessel which will be anchored as close as safely possible to the array.  The 
vessel will be selected to maximize the height above sea level from which the observers 
are stationed.  The crew will use binoculars to spot and track cetaceans in the area.  In 
addition, crew will document seabirds and pinnipeds, as well as any sea turtles that are 
observed.  The crew will minimize the use of engines, generators, and on-board systems to 
minimize the input of the vessel to deterring the whales. 

 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior as well as any unexpected negative effects (e.g., entanglement, contact with lines, or 
buoys).  
 
As with Phase II, the study plan for Phase III will be finalized after the meeting of the marine 
mammal experts but before the deployment of the single PowerBuoy.  OPT will allow sufficient 
time for agencies to review and comment upon this plan prior to the deployment of the 10 
PowerBuoys.  OPT will also provide a decision tree that would outline the actions that would be 
taken in the event that the project is observed to be creating negative effects for whales.  This 
approach is consistent with the Aquatic Species Subgroup’s interest in utilizing an adaptive 
management strategy for this work. 
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Hawthorne, Joy

Subject: Aquatic Species Agenda
Attachments: Agenda_1-16_aquatics.doc

From: Therese Hampton @ H&H Solutions [mailto:hh_solutions@comcast.net]  
Sent: Wednesday, January 09, 2008 5:49 PM 
To: Megara Kastner; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; Ken 
Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy Roberts; Marilyn Fonseca; Browne, 
Peter; Bruce Mate; Steve Kopf 
Subject: Aquatic Species Agenda 
 
Hi all, 
  
Attached is the agenda and some of the specifics for next Wednesday's meeting.  We are still planning to meet 
in Newport but I have not yet confirmed whether we can use the USFWS conference room or not.  I will pass 
that on just as soon as I get that information.   
  
Date:  Wednesday, January 16th 
Time:  9:00 am - 4:00 pm 
Location:  Newport, OR 
Conference Call In:  1-605-990-0150  passcode 149725 
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



 
Reedsport Wave Energy Project 

Settlement Discussions—Aquatic Species Subgroup 
Wednesday, January 16th  9:00 – 4:00 

USFWS 
Newport, OR 

Call-In Line:  (605) 990-0150 149725#   
 
 

Outcomes: 
 Finalize (or define what it takes to finalize) the 4 study plans outlined below 
 Identify next steps for study plans 
 Set next meeting date 

 
 
 
9:00 – 9:30 ............................. Agenda Review and Updates 
 
9:30 – 11:30 ............ Study Review:  Fish, Invertebrates and Plankton 
 
11:30 – 12:00 ............................ Study Review:  Pinnipeds 

 
12:00 – 2:00  LUNCH  
 (field trip to Yaquina Head to observe whale study**) 
 
 
2:00 – 2:30 .... Study Review:  Marine Mammal and Acoustic Effects Study 
 
2:30 – 3:00 .................................... Study Review:  EMF 
 
3:00  – 3:30 ...... Discussion of status of wave, current, and transport study 
 
3:30 – 4:00 ............................................ Next Steps  
 

  
**  The field trip is weather dependent.  If they are not observing on this day, we will 
break for lunch and continue on the agenda.   
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Friday, January 11, 2008 4:19 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: FW: revised EMF and Fish and Invertebrates study plans 
Attachments:    revised EMF and Fish and Invertebrates study plans 

Attached are the other two studies for next Wednesday's aquatics meeting.  
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Cc: "Steve Kopf" <skopf@advan-tek.com>, "Murphy, Michael" 
<Michael.Murphy@DevineTarbell.com>, "Sharon Kramer" <skramer@harveyecology.com>, "Justin 
Klure" <jklure@peventuresllc.com>  
Subject: revised EMF and Fish and Invertebrates study plans  
Date: Fri, 11 Jan 2008 20:49:24 +0000  
 

Therese,  

Will you please forward the revised EMF and Fish and Invertebrates study plans to the subgroup?  

Thank you.  

Peter  

<<EMF-080111.pdf>>  
<<FishInv-080111.pdf>>  
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 

Issue No. 2.  EMF 
Rev 1 - January 11, 2008 

 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to be 
located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon (Figure 1).  
The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-buoy array would be deployed.  The actual footprint of the constructed array is expected to be 
only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres 
(0.12 km2).  The PowerBuoys will be deployed in an array of two to three rows, approximately in 
a north-south orientation and parallel to the beach.  Each row will consist of three to five 
150 kilowatt (kW) PowerBuoys.  OPT plans to deploy the 10-buoy array during the summer of 
2009 (Phase 2).  Prior to that, OPT also plans to install a single PowerBuoy in 2008, which will 
not be grid connected (Phase 1). 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration and increase predation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  There is 
therefore an identified need to further quantify EMF frequencies and field levels around the 
Reedsport Project components and to compare levels to known thresholds for species of concern. 
 
2.0 Relevant Existing Information 
 
2.1 Introduction 
 
EMF originate from both natural and anthropogenic sources.  Natural sources include the earth’s 
magnetic field and different processes (biochemical, physiological, and neurological) within 
organisms.  Marine animals are also exposed to natural EMF caused by sea currents traveling 
through the geomagnetic field.  Human created sources of EMF emissions include radio and TV 
transmitters, radar and submarine telecommunications (fiber optic and coaxial), and power 
cables.  These cables are numerous and have been in use for many years all over the world. 
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EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family (sharks, skates, and rays) can sense the weak E 
fields that emanate from their prey’s muscles and nerves during muscular activities such as 
respiration and movement (Sound & Sea Techology Ocean Engineering [Sound & Sea] 2002).  
Organisms that can detect magnetic fields or B fields are presumed to do so by either iE field 
detection or magnetite-based detection.  iE fields are detected either passively (where the animal 
senses the iE fields produced by the interaction between ocean currents with the vertical 
component of the earth’s magnetic field) or actively (where the animal senses the iE field it 
generates by its own interaction in the water with the horizontal component of the Earth’s 
magnetic field) (Paulin 1995; von der Emde 1998).  The majority of these species are in the 
subclass Elasmobranchii.  Magnetite plays an important role in geomagnetic field detection in a 
relatively large variety of organisms (Kirschvink 1997), although the process is still being 
researched (Lohmann and Johnsen 2000).  Studies have shown that organisms such as Atlantic 
salmon, cod, plaice, eels, lampreys, sea trout, yellowfin tuna, lobster, crab, shrimp, prawns, 
snails, bivalves, and squid are able to detect B fields (Gill et al. 2005). 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
■ Elasmobranchs - Elasmobranchs, the majority of electroreceptive species, are 

physiologically adapted to detect E fields for the purpose of prey foraging through electro-
receptors located in their Ampullae of Lorenzini.  Sharks are known to use a hierarchical 
sense response for prey detection with sight, hearing, and particularly smell predominating 
at a distance, and electroreception taking a major role in the final 20 to 30 cm of a reaction 
to a stimulus source (Gill & Taylor 2001).  This means that the E field sense is highly 
tuned for the final stages of feeding or detecting other animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 
1997).  Gill & Taylor (2001) found that dogfish (Scyliorhinus canicula) were attracted to 
an E field of 10 μV/m at a distance of 0.1 meters, which is similar to bioelectric fields 
emitted by dogfish prey.  In the same experiment, Gill and Taylor found that dogfish 
avoided constant E fields of 1,000 μV/m.  Valberg (2005) found that the frequency range 
of a shark’s E field receptors is less than or equal to 1/8 to 8 Hz, with no demonstrated 
sensitivity around  50 to 60 Hz range (the frequency range for E fields associated with the 
power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish SEA 2007).  Sharks can similarly create an iE 
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field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s magnetic 
field.  This iE field may allow them to detect their magnetic compass headings (Scottish 
Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), and 
bat ray (Myliobatis californica) may also occur in the area. 

 
■ Pacific Salmon - Pacific salmon can navigate using several mechanisms such as orienting 

to the earth’s magnetic field, utilizing a celestial compass (sun and moon), and using the 
odor of their natal stream to migrate back to their original spawning grounds (Groot and 
Margolis 1998; Quinn et al. 1981).  Crystals of magnetite have been found in four species 
of Pacific salmon, though not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  
These magnetite crystals are believed to serve as a compass that orients to the earth’s 
magnetic field.  Yano et al. (1997) investigated the effects of artificial B fields on oceanic 
migrating chum salmon (Oncorhynchus keta).  In this study, chum salmon were fitted with 
a tag that generated an artificial B field around the head of the fish.  There was no 
observable effect on the horizontal and vertical movements of the salmon when the tag’s 
magnetic field was altered.  Quinn and Brannon (1982) further conclude that while salmon 
can apparently detect B fields, their behavior is likely governed by multiple stimuli as 
demonstrated by the ineffectiveness of artificial B field stimuli. These results were also 
demonstrated in studies conducted on another salmonid, Atlantic salmon (Salmo salar).  
Results of research of effects of EMF showed that navigation and migration of Atlantic 
salmon is not expected to be impacted by the magnetic field produced by an underwater 
cable (Scottish Executive 2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 
coho, Oregon Coast coho, Lower Columbia River coho, and Lower Columbia River 
Chinook.  Steelhead (O. mykiss) and cutthroat trout (O. clarkia) originating from the 
Umpqu River may also pass through the project area. 

 
■ Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 

fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
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presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
■ Dungeness Crab - The Dungeness crab is the largest edible crab from Alaska to 

California, making this species important for fisheries commercially and economically.   A 
review of the literature found no studies related to the Dungeness crab.  However, 
researchers such as Jernakoff (1987) have attached electromagnetic tags which emitted a 
31 kHz signal on to western rock lobster (P. cygnus), which is a member of the same 
family (Decapoda) as Dungeness crab, with no reported ill effects.  The Scottish Marine 
Renewables Strategic Environmental Assessment (Scottish Executive 2007) reported that 
there was no evidence that members of the subphylum Crustacea were sensitive to electric 
fields but that prawn had shown some attraction to the B fields of wind farm cable.  
However, it should be noted that the document upon which this statement is based (ICES 
2003) found that only one species, common shrimp (Crangon crangon), was “sometimes 
attracted” to the cables. 

 
■ Plankton - Plankton are found throughout the ocean and provide a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 
3.0 Project Effects 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates DC 
current from this rotational motion which is smoothed into alternating current, and then is 
converted to 60 Hz three-phase power before being fed into the substation.  This conversion will 
occur in the PowerBuoys.  Voltage is stepped up in a subsea pod (Figure 2), which is a pressure 
vessel that houses a transformer and switchgear.  It is about 6 feet in diameter and about 15 feet 
in length.  It rests on the seabed below the buoys and is held down with pre-cured concrete 
ballast blocks.  The power produced by the PowerBuoys is routed into the pod through watertight 
penetrators.  The 10 PowerBuoys will share the one pod. 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  From the array, the cable will follow an easterly course about 2 miles to 
the underwater outlet of an existing effluent discharge pipe.  This portion of the cable, seaward 
of the effluent pipe outfall, will be buried in the seabed approximately 3 to 6 feet deep. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables.  The PowerBuoys produce power at frequencies 
between 1/12 and 1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before being 
transmitted to shore via the subsea cable.  The enclosed steel structure of the PowerBuoy and 
subsea pod designs should serve as Faraday cages, where an enclosure of conducting material 
results in an EMF shield.  Because of this Faraday cage shielding, the buoys and subsea pod 
should not emit significant E field radiation. 
 
In addition, the subsea cable will be shielded and the majority of the subsea cable will either be 
buried or encased in the effluent pipe that extends approximately ½ mile into the ocean in order 
to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment.  Results of model simulation studies showed that a cable with perfect shielding 
does not generate an E field directly, although a B field is generated in the local environment 
from the flow of electrical alternating current through the transmission cable (Centre for Marine 
and Coastal Studies [CMACS] 2003).  The Faraday cages of the PowerBuoy and subsea pod and 
the metallic sheathing and burying of the project subsea cables will significantly reduce or 
eliminate E fields from being emitted into the surrounding aquatic environment, so that there will 
be little effect of project-produced E fields on the behavior of marine organisms. 
 
Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the EIS for 
the proposed Cape Wind Energy Project in Massachusetts, the USACE (2004) analyzed potential 
impacts of EMF that would result from the project’s subsea transmission components to aquatic 
life and concluded that there would not be any adverse effects to the aquatic community from E 
fields and that any exposure would decrease rapidly with distance from the source.  An 
environmental assessment of wave and tidal energy conversion devices in Scotland concluded 
that EMF generated by tidal and wave devices are likely to be small and within the variation 
range of naturally-occurring fields in the North Sea (Scottish Executive 2007).  The World 
Health Organization (2005) reports that “none of the studies performed to date to assess the 
impact of undersea cables on migratory fish (e.g., salmon and eels) and all the relatively 
immobile fauna inhabiting the sea floor (e.g., mollusks), have found any substantial behavioral 
or biological impact.” 
 
4.0 Need for Additional Information 
 
Agency staff are concerned that the project differs from traditional sources of anthropogenic 
EMF in the ocean (underwater power cables).  Specifically, agency staff noted that instead of a 
single cable lying on or under the seabed, the proposed project represents 10 PowerBuoys and 
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associated cables running through the entire water column before running along the seabed to 
connect with the subsea pod.  In addition, previous studies have identified the need to measure 
the response of electro-sensitive species with the characteristics and magnitude of cabling 
associated with off-shore energy projects (Centre for Marine and Coastal Studies 2005).  
Research related to these topics is currently being conducted by Collaborative Offshore Wind 
Energy Research Into the Environment (COWRIE) (2006), but the results of this study will not 
be available until early 2008. 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994). 
 
5.0 Study Plan 
 
The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
 
5.1 Study Team 
 
OPT proposes to study the EMF of the PowerBuoy system in cooperation with Science 
Applications International Corporation (SAIC).  SAIC is a leading research and engineering firm 
with significant engineering and environmental documentation experience from numerous 
subsea projects.  The SAIC Team consists of staff from the Maritime Technologies Division, the 
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Marine Operations Division, the Advanced Systems Division, the Environmental Planning, 
Engineering and Management Division, and experienced subcontractors.  The team employs 
scientists, engineers, marine technicians, divers and both SAIC towed systems and 
subcontractor-provided Remotely Operated Vehicle (ROV) assets. 
 
SAIC has performed multiple environmental assessments for subsea cable projects and has been 
involved with all aspects of the last several major subsea fiber optic cable projects off the west 
coast of California.  SAIC has performed baseline biological characterization studies using an 
ROV to describe marine resources (including commercial and recreational fisheries) along 
proposed cable routes, as well as addressed potential impacts from cable burial on hard- and soft-
bottom biological communities.  In addition, SAIC has worked closely with permitting and 
regulatory agencies to conduct installation and post-installation assessments of the impacts from 
installation activities (onshore and offshore). 
 
5.2 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances will be modeled and compared to naturally-occurring field levels and the 
appropriate sensor technology will be selected. At this point, either installed sensors, diver hand-
held instruments, and instruments mounted on a ROV are options. 
 
SAIC will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E- and B-fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
environment nor other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
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instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally-occurring field 
strengths will be obtained at the project site and a control site.  The instrumentation employed 
will be that selected during the earlier portion of this study. 
 
The E- and B-fields calculated during the Requirements Analysis and Literature Review phases 
of the EMF Study will be the basis for the stand-off distance to the control site.  Given the low 
levels expected, a distance of 100 meters to 1,000 meters is a reasonable distance. The candidate 
control site will be reviewed to ensure that no man-made obstacles (e.g., the outfall) are in the 
area.  
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in spring 
2008.  The same instruments, either installed or hand-held, used to establish the baseline data 
will be employed to assess field strength around the PowerBuoy in both an energized and de-
energized state.  Because the unit will not be sending power to the grid, there will be no 
transmission cables or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, 10 PowerBuoys will be deployed and connected to the grid via an 
underwater cable.  Deployment of the 10 units is scheduled to occur during summer 2009.  
Hand-held units will be employed to measure the EMF for the following components:  1) the 10 
PowerBuoys; 2) the cables leading from the PowerBuoys to the subsea pod; and 3) the subsea 
pod. 
 
To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently-installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly-sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor:  passive and enhanced magnetization; active AC; and active DC.  
Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 Subsea Cable Tracking System:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
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Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice and are commercially available. 
 
5.3 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatic Species Subgroup and other 
interested stakeholders prior to the initiation of any assessment activities. 
 
The EMF Study Plan intent is to schedule baseline measurements and installation measurements 
while crews and equipment are onsite.  The intended post-installation sampling schedule is 
quarterly for the first year and, based on measured levels, semi-annually for the next two years.  
Given that higher sea states will both drive higher field strengths and increase the risk to divers 
and ROVs, data for higher field strengths may require the use of installed sensors during Phase 2 
sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatic Species Subgroup and other interested stakeholders prior to the 
initiation of any assessment activities.   
 
5.4 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E-fields), as measured in microvolts per meter (μV/m), and magnetic fields 
(B-fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Appendix A of this document, 
and it is anticipated that this information will be updated as future studies are completed (such as 
the COWRIE field study of the response of electro-sensitive species to EMF fields).  In the event 
that it is shown that the EMF emissions from the project site could be detected by any of these 
sensitive species, a literature review will be conducted to determine the likely response pattern 
(e.g., no effect, confusion, avoidance, attraction) and mitigation strategies will be suggested if 
adverse effects are predicted. 
 
Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 PowerBuoys) 
stages of this study will be submitted to the Adaptive Management Committee within three 
months of completing the associated fieldwork.  Following review of the study report, the project 
team will initiate a discussion with the Adaptive Management Committee to determine if 
additional actions are warranted. 
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APPENDIX A 
THRESHOLD OF ELECTRO-SENSITIVE SPECIES 

Organism Electric Fields Reference 
Elasmobranchs Response limited to frequencies < 8 Hz, evocation 

of well-oriented behavioral responses even at E 
fields of 10-6 V/m 

Kalmijin, 2003 

5x10-7 to 10-3 V/m Species specific, mostly attracted 
to EMF 

Gill & Taylor, 2002 

5x10-7 V/m resulted in detection of E fields Paulin, 1995 

Elasmobranchs 

10-6 V/m the detection threshold for moving 
animals 

Kalmijin, 1966 

Sharks ~<1/8 to 8 Hz was the operating range of shark low 
frequency AC receptors 

Kalmijn, 2000b 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance response Gill & Taylor, 2002 

10-5 V/m Attraction at 0.1 meter from source. DC 
and low frequency AC (0.5-20Hz) responded to the 
most 

Gill & Taylor, 2002 Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid contractions Kalmijin, 1966 
<10-5 V/m (2.5 to 3x10-6 V/m = median response 
threshold) was the behavioral response threshold 

Kajiura and Holland, 2002 Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 
and Sandbar sharks 
(Carcharhinus plumbeus) 

<10-6 V/m initiated an orientation response for 35-
40% of both species 

Kajiura and Holland, 2002 

Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 

4x10-8 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

Smooth dogfish (Mustelus 
canis) 

1 to 2x10-5 V/m Orientation to the bioelectric fields 
of prey in the wild 

Kalmijn, 2000a 

< 3x10-6 V/m, 36% of the time, dogfish initiated 
well-aimed dives at electrodes from 15 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – small 

< 2x10-6 V/m, 12% of the time, dogfish initiated 
well-aimed dives at electrodes from >18 cm 

Kalmijn, 1982 

< 10-6 V/m, 39% of the time, dogfish initiated well-
aimed dives at electrodes from >30 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – large 

~5x10-8 V/m, 13% of the time, dogfish initiated 
well-aimed dives at electrodes from >38 cm 

Kalmijn, 1982 

Sandbar sharks (Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

5x10-5 V/m Recognition of EMF, undefined 
response 

Kalmijn, 2000a Stingray (Urolophus halleri) 

5x10-7 V/m resulted in electrical orientation in some 
rays 

Kalmijn, 1982 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz Detectable frequency range Kalmijn, 2000a 

Uniform fields of 5 Hz with a voltage gradient of 
10-6 V/m exhibits a cardiac response 

Kalmijn, 1982 

10-6 V/m affected respiratory rhythm Kalmijin, 1966 

Skate (Raja clavata) 

4x10-5 V/m at 5 Hz slowed down heart beat Kalmijin, 1966 
Cetaceans (whales and 
dolphins) 

No evidence to suggest impact from DC E fields Walker, 2001 

Telecost (bony fish) No response to fields below 6 V/m Scottish Executive, 2007 
Crustacea No evidence to suggest impact from E fields Scottish Executive, 2007 
Elasmobranchs Detection and response to B fields in the range 25 

to 100 uT against the ambient geomagnetic field 
(~36 uT) 

Meyer et al., 2004 
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Organism Electric Fields Reference 
Elasmobranchs Changing B fields around rate of 20,000 mG/sec 

evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

Brown et al., 1974 

Sharks Movements associated with  areas of high intensity 
slope in the Earth's magnetic field (0.37 mG/km)  

Walker et al., 2003 

Sensitive to 0.374 mG/km B field up to 175 meters 
depth 

Klimley, 1993 Scalloped hammerhead sharks 
(Sphyrna lewini) 
 Sensitive to 12 mG/km B field corresponding to 5.0 

nV/cm 
Klimley, 1993 

Black sea skates (Trigon 
pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

Brown et al., 1974 

Some response by European eels to magnetic 
emissions from HVDC cables 

Westerberg, 2000 Telecost (bony fish) 
 

B fields of 1-100 uT have been found to delay 
embryonic development 

Cameron et al., 1985 and 
1993; Zimmerman et al., 
1990 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  responses were 
searching for source and active foraging 
At 50 Hz at 0.2-0.5 mV/cm, response was searching 
for source 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon  
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, response was 
avoidance  

Basov, 1999 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

Scottish Executive, 2007 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Fish and Invertebrates Study Plan 

 
1.0 Introduction 
 
The potential effects of the project on habitat in the project area evaluated in this study include 
disturbance to benthic habitat associated with moorings and cables, and creation of “new” habitat 
features (hard structure in surface, water column, and benthic habitats).  The biological and 
ecological significance of these changes to habitat are not understood, defining the need for this 
study. 
 
The general purpose of this study is:  1) to collect information about the presence and abundance 
of fish and invertebrates in the project area prior to deployment of the 10 PowerBuoy field; and 
2) to evaluate potential effects, if any, of the project on these resources following project 
deployment. This study includes evaluation of the following: 
 
■ Benthic infauna; 
■ Epibenthic macrofauna; 
■ Pelagic nekton; 
■ Biofouling community; and 
■ Water quality. 
 
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994). 
 
Any additional sampling or studies not included in this plan will be determined through the 
process agreed to within the adaptive management plan currently being developed between OPT 
and stakeholders. 
 
2.0 Species and Life Stages of Concern 
 
The literature was evaluated to better define the suite of species of concern associated with the 
project and project area, with input from the Aquatic Species Subgroup and state and federal 
agency scientists.  The species and life stages of concern, their timing, and potential biological 
and ecological effects associated with the project were determined as described below. 
 
2.1 Species and Life Stages Likely to be Present in the Project Area 
 
The marine and anadromous fishes and invertebrate species of concern that could currently occur 
in the project area or after the project is constructed were determined with input from the Aquatic 
Species Subgroup, through evaluation of the literature, from peer-reviewed journals, and local 
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dredge spoil site monitoring reports.  These species are listed in Table 1 and summaries of 
compiled information for these species are provided in Appendix A. 
 
The basis for inclusion of species was their regulation under governmental statutes (e.g., 
Essential Fish Habitat, Endangered Species Act), or their commercial importance.  Where 
warranted, specific life history stages likely to occur in the location of the project were indicated. 
 
The likely period of occurrence of the fish and invertebrate species and life stages identified was 
determined to inform monitoring timing and frequency.  The time periods identified include the 
most likely period of presence in the project area, and the period of potential presence in the 
project area, as described in Table 1. 
 
3.0 Major Groups of Species or Specific Indicator Species  
 
Based on the evaluation of species of concern, major species groups or indicator species were 
identified and specific objectives regarding the potential effects of the project were developed. 
The major species/life stage groupings are: 
 
■ Juvenile salmon; 
■ Rockfish; 
■ Dungeness crab; 
■ Sturgeon; 
■ Flatfish and epibenthic invertebrates; 
■ Pelagic fish and invertebrates; 
■ Biofouling community; and 
■ Benthic infauna. 
 
Water quality will also be addressed in this study plan, as described below. 
 
3.1 Juvenile Salmon 
 
3.1.1 Sampling Methods and Rationale 
 
Salmonid1 use of marine environments remains the least understood aspect of salmonid biology 
(Brodeur et al. 2000; Brodeur et al. 2003).  Little is known about where they go or the relative 
importance of the diverse ecological factors that affect their growth and survival at sea.  
Nevertheless, potential effects of human uses of nearshore resources on salmonids are an 
important concern.  The objective is to develop a tractable means for acquiring information about 
salmonid interactions with wave energy installations.  The plan focuses on juvenile salmonids on 
the assumption that this life history stage is potentially more vulnerable to environmental 
impacts than adult forms.  State and federal agency monitoring of commercial and recreational 
fisheries coupled with the OPT proposed study of electromagnetic fields (EMF) should provide 
information on adult fish.  The potential effects of the wave energy array on juvenile salmonids 

                                                 
1  We restrict our use of the term “salmonid” here to members of the genus Onchorhynchus that spawn in 

freshwater habitat in Washington, Oregon and California, but spend some portion of their life history in the 
marine environment. 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

3 (DRAFT) 

include:  1) attraction to the array; 2) avoidance of the array; 3) attraction of predatory fish 
species to the array; and 4) attraction of predatory bird and mammal species to the array. Marine 
mammal and bird response to the array will be evaluated in separate studies. 
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TABLE 1 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATE SPECIES OF CONCERN: 

LIKELY PERIODS OF OCCURRENCE IN THE PROJECT AREA 
  Month    peak period   possibly present 
Species Life stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Coastal cutthroat Trout Smolt                  
 Adult                     
Chinook salmon, spring-run Smolt                   
 Adult                  
Chinook salmon, fall-run Smolt                 
 Adult                
Coho salmon Smolt                  
 Adult                  
Steelhead Smolt                  
 Adult                   
Dungeness crab Megalops                 
 Juveniles                 
 Adult                         
Black Rockfish Larvae                   
 Juvenile/Adult                         
Blue Rockfish Larvae                   
 Juvenile/Adult                         
Bocaccio Larvae                  
 Juvenile/Adult                         
Canary Rockfish Larvae                 
 Juvenile/Adult                         
China Rockfish Larvae                   
 Juvenile/Adult                         
Copper Rockfish Larvae                
 Juvenile/Adult                         
Quillback Rockfish Larvae                 
 Juvenile/Adult                         
Yelloweye Rockfish Larvae                   
 Juvenile/Adult                         
Cabezon Larvae                  
 Juvenile/Adult                         
Kelp Greenling Larvae                
 Juvenile/Adult                         
Lingcod Juvenile                   
 Adult                         
Sand Sole Juvenile/Adult                    
English Sole Juvenile/Adult                   
Pacific Halibut Adult                         
Big Skate Adult                         
Spiny Dogfish Adult                  
Soupfin Shark Adult                    
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Time, infrastructure and funding, however, are not limitless.  Trawling, for example, has 
provided some of the best available information about juvenile salmonids at sea (e.g., Brodeur et 
al. 2004; Emmett et al. 2004; Schabetsberger et al. 2003), yet this technique requires a large 
research vessel, capable of high-speed tows, and an intensive sampling regime.  Even with 
intensive efforts, few juvenile salmonids have been captured at sea.  For example, Loch and 
Miller (1988) made 232 purse seine sets in the Columbia River plume, seeking sea-run cutthroat 
trout (Oncorhynchus clarki clarki) and captured only 34 trout.  Emmett et al. (2004) used two 
large vessels (27+ m), each towing substantial trawls (mouth: 28 m wide x 12 m deep), yet 
fifteen 30-minute tows yielded 207 Chinook salmon and 24 coho salmon (Emmett et al. 2004).  
Each of these studies was conducted in areas known or suspected to hold comparatively large 
numbers of juvenile salmon.  Generally, marking or tagging studies fail to offer the means to test 
hypotheses directly relevant to wave energy development. 
 
This plan proposes measuring spatially-explicit effects of wave energy installations on predation 
on juvenile salmonids.  Two complementary studies, one measuring predation rates on tethered 
fishes and the other tracking gut contents of potential predators, will measure the relative risk of 
predation as well as salmonid predation rates for key fish predators in the vicinity of the 
installation and at control sites.  This approach will  
 
■ assess the presence/absence of salmonids; 
■ identify the fish predators of juvenile salmonids; and 
■ quantify the relative rates of predation. 
 
The central objective for these studies is to identify differing environmental patterns attributable 
to the installation of the wave energy array.  Comparing predation rates on tethered salmonids 
offers an artificial but highly-effective means of comparing predation rates among sites and 
across time (Aronson and Heck, Jr. 1995).  Predation rates on tethered fishes do not translate 
directly into rates on free-swimming fish, but do offer a controlled measure for different 
experimental treatments.  One of the concerns regarding these buoy installations is the potential 
increase in predation pressure by buoy-associated predators on outmigrating salmonids; by 
sampling the stomach contents of fish predators, we can test the hypothesis that associated 
piscivores are, in fact, consuming juvenile salmonids.  Note that these studies do not address 
long-term / broad spatial scale concerns, these are likely best addressed through extended, 
agency-based studies of long-term population trends. 
 
Predation:  Tethering Experiment - Tethering experiments offer a simple, highly-reproducible 
method for comparing predation rates (Adams et al. 2004; Horinouchi 2007; Manderson et al. 
2004).  They allow the collection of species-specific information (e.g., O. kisutch vs. O. mykiss), 
and, given an expanded sampling program, the development of a spatially-explicit quantitative 
model for predation risk.  While predation on tethered fishes may be affected by water clarity, 
the technique is not dependent on underwater visibility the same way that video is.  The tethering 
experiment will not provide information on what animals are taking the tethered fish—seabirds, 
pinnipeds, even cephalopods are potential alternatives to fish predators—but will offer an 
effective means of comparing predation probabilities as a function of habitat and distance from 
the wave energy array. 
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Individual juvenile salmon (hatchery coho salmon, Chinook salmon and/or steelhead, previously 
acclimated to marine conditions) as well as baitfish species (e.g., jacksmelt) will be tethered in 
the vicinity of the wave energy array, for example, in the middle of the array and as close as 
possible to buoys, and at three control sites.  Control sites will be chosen based on their 
similarity to and distance from the site of the wave energy array.  The experiment employs a 
Beyond Before-After-Control-Impact (BBACI) design (sensu Kingsford 1999), with elements in 
place prior to and after the installation of the planned array, as well as multiple control sites.  The 
fish will be tethered at mid-water and near the surface, within the top 12 m (Emmett et al. 2004).  
Pilot studies will aid in determining an optimum soak duration, but will be relatively short (a few 
hours at most). 
 
Predation:  Gut Contents Analysis - Standard hook and line techniques will be used to capture 
appropriately sized potential predators of juvenile salmonids (e.g., Sebastes spp., Ophiodon 
elongatus, Microgadus proximus, Psettichthys melanostictus, etc.) during the late spring and 
early summer, when juvenile salmonids are likely entering the nearshore environment.  Sampling 
will be conducted following a BBACI design.  There is the possibility of integrating this 
sampling effort with a recreational fishing tournament, using commercial passenger fishing 
vessels.  This would have the advantages of reducing cost, developing community involvement, 
and increasing sampling effort.  The stomach contents of captured fishes will be analyzed to 
assess species or species-group predation rates on juvenile salmonids. 
 
3.1.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Predation:  Tethering Experiment - Multiple iterations, two each year (late spring + early 
summer to cover peak periods when juvenile salmonids are expected to be present in the area) 
beginning prior to the installation of the planned array.  Additional iterations following 
installation of the wave energy array will be necessary to assess installation effects, and will 
repeated yearly for three years in years 1, 2, and 3 following installation to allow for some 
degree of community maturation.  This procedure is designed to evaluate the changing 
probability of juvenile salmonid predation, assuming that the installation of a wave energy array 
alters the local abundance of potential predators.  The two iterations per year (late spring + early 
summer) would capture those periods when Chinook and coho salmon outmigration was near 
their respective peaks. 
 
Predation:  Gut Contents Analysis - Four sampling efforts each year including one prior to the 
installation of the buoy array and years 1, 2, and 3 following installation.  The expanded 
sampling across each year is intended to address the possibility that juvenile salmonids are 
present more often than the peak period of outmigration (late spring/early summer). 
 
3.1.3 Metrics and Analyses 
 
Data analysis for the tethering experiment will employ asymmetrical analysis of variance 
(Underwood1994) on the capture rates (number of fish consumed per hour) for tethered juvenile 
salmonids and bait fishes.  Data from stomach contents of piscivorous fishes will be used to 
develop an index of relative importance (e.g., Barry et al. 1996); this metric will permit the direct 
comparison of potential predators on juvenile salmonids. 
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3.1.4 Constraints, Limitations, and Feasibility 
 
Both tethering experiments and gut content analyses offer straightforward, repeatable means for 
assessing key aspects of ecological impacts attributable to a wave energy device.  Neither 
approach will likely permit an estimation of predation impact on juvenile salmonids, as that 
would require a reasonable estimate of the number of salmonids likely to encounter predators 
associated with the buoy array. 
 
Unlike towed nets, these approaches are unlikely to be hampered by difficulties with sampling in 
close proximity to or even within the buoy array.  Because of the comparatively minor logistical 
challenges, these techniques make suitable sample sizes far more achievable. 
 
3.2 Rockfish 
 
3.2.1 Sampling Methods and Rationale 
 
Rockfishes comprise a diverse and ecologically-important component of the nearshore marine 
community in the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 
2002).  They are important predators of invertebrates and fishes (Love and Westphal 1981; 
Miller and Geibel 1973; Prince and Gotshall 1976; Singer 1985); as such, they offer an excellent, 
albeit non-random, means of sampling these organisms.  Rockfishes and other groundfish species 
(e.g., Ophiodon elongatus, Psettichthys melanostictus), both will be collected to assess possible 
changes in their distribution due to the installation of an array of wave energy buoys and to 
determine the potential effect of these predators on smaller fishes, particularly juvenile 
salmonids (Oncorhynchus spp.) and pelagic fish and invertebrates.  Assessment of the latter 
would rely on analyzing gut contents.  We anticipate that the changes to the local habitat 
associated with the deployment of a wave energy array may attract rockfishes to the structure.  
 
The plan follows a BBACI design (sensu Kingsford 1999), sampling these piscivores at the buoy 
array site before installation, after installation and concurrently at multiple control sites, chosen 
for their comparable environmental characteristics (depth, exposure, substrate, etc.).  We 
anticipate sampling these fishes primarily using hook and line, but some trapping may also be 
warranted (e.g., for Scorpaenichthys marmoratus).  Gut contents would be preserved following 
standard techniques (Barry et al. 1996), and identified in the laboratory to the lowest reasonable 
taxonomic group. 
 
This effort would accomplish two goals:  record potentially-changing distributions in the fish 
fauna at the array site, and assess predation patterns associated with the wave energy installation.  
These are important considerations because significant changes in faunal distributions would be, 
in this instance, likely indicative of some form of habitat conversion, and spatial alterations in 
the risk of predation to small fishes could have negative, unintended consequences for some 
species of concern (e.g., Oncorhynchus spp).  Note that the former effect is not necessarily a 
negative one.  Artificial structures may benefit rockfishes (Love et al. 2006) and may enhance 
local fisheries. 
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3.2.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Sampling will be conducted four times per year to cover probable seasonal changes, with at least 
one year’s sampling prior to the installation of the wave energy array.  Sampling will also occur 
following installation, in years 1, 2 and 3 as the array may function as an artificial reef/FAD 
(Love et al. 2006; Wilhelmsson et al. 2006) with a maturing community over time. 
 
3.2.3 Metrics and Analyses 
 
The metrics for these studies would include 
 
■ species and numbers collected; 
■ fishing effort; 
■ species-specific prey, taxonomic group; and 
■ species-specific prey, frequency. 
 
The rockfish/groundfish assemblages will be characterized at the project site and control sites 
using species lists.  Species richness will be directly compared across sites and sampling dates.  
Fishing effort and species-specific numbers will be used to calculate catch-per-unit-effort 
(CPUE) for comparing fish abundance between sites and dates.  Gut content data will be used to 
calculate an index of comparative importance from both a predator and prey perspective:  the 
former will identify the relative consequence of different prey items for individual piscivores; the 
latter will rank the importance of different predators in the ecology of a given prey species.  
These will be limited to those species for which sufficient data were available.  In all instances, 
we will recommend following a BBACI design (Kingsford 1999; Underwood 1994) to develop 
an asymmetrical ANOVA model for comparing sites (spatial effects) and temporal effects, and 
for measuring interactions. 
 
3.2.4 Constraints, Limitations, and Feasibility 
 
Sampling success will be partially dependent on ocean conditions; this may limit the availability 
of suitable days for accessing sites, particularly in the winter months.  Hook and line capture 
techniques are biased towards specific species and sizes, although this is also an advantage in 
that it permits targeted sampling for the principle species of interest and at the sizes most likely 
to be of consequence in understanding predation on juvenile salmonids. 
 
3.3 Dungeness Crab 
 
The potential effects of the project on Dungeness crab are:  1) changes to the habitat associated 
with structure that decrease available habitat; 2) changes to the predatory species assemblages 
associated with the project that decrease crab abundance in the project area; 3) attraction of crabs 
to the project; or 4) avoidance of the project area.  It is anticipated that these effects would be 
manifested relatively soon after the project is built.  Each of these potential effects would result 
in a change in the distribution and abundance of crabs within the array relative to areas outside of 
the array, although habitat alterations attributable to the buoy array would almost certainly be on 
such a small spatial scale (the total footprint is about 30 acres [0.12 km2]) that an effect to the 
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population is unlikely.  Therefore, the objective is primarily to evaluate if the project affects the 
local (scale:  tens of meters) distribution and abundance of adult Dungeness crab. 
 
3.3.1 Sampling Methods and Rationale 
 
The proposed sampling method is to use baited traps to determine if adult crab distribution and 
abundance is altered within the array, when compared to control areas both adjacent to the array 
and at a distance from the array, such as at a yet-to-be-determined control site approximately 
mid-way between the proposed Coos Bay and Reedsport projects.  The potential benefits of 
using commercial crab traps include potential for comparability and involvement by local 
commercial fishermen and increased sample sizes (by coordination with local fishermen), and 
the certainty that the approach will collect Dungeness crab. 
 
3.3.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Adult Dungeness crab are likely to be present in the winter/spring in the project area (Table 1). 
However, the best time to sample is expected to be before the commercial fishery starts in late 
fall when adult and potentially juvenile crabs are likely to be most abundant in the project area.  
Using a BBACI sampling design (Kingsford 1999), sampling will occur at least twice in the 
fall/late fall (August to November) when sea conditions are most conducive for sampling near 
and/or in the array, with sampling occurring before project installation and after project 
installation (years 1, 2, and 3). 
 
Sets of traps will be standardized (e.g., using the same bait species and quantity per trap), and 
soak times will be documented.  Set times will be standardized, using a minimum of five traps at 
each site (array and controls), checked at least once every 24 hours, and reset over a period of at 
least three days. 
 
3.3.3 Metrics and Analyses 
 
Relative abundance metrics will be used (e.g., CPUE or modeled density estimates).  It is likely 
that data are not going to meet the assumptions for parametric statistical analyses.  It is likely that 
estimates of relative abundance will need to assume a non-normal distribution (e.g., Poisson), 
and will be analyzed using log-linear models or other multivariate approaches. 
 
3.3.4 Constraints, Limitations, and Feasibility 
 
Potential constraints include the ability to work within the array using traps that require 
anchoring and buoy lines for retrieval. In particular, working at night in the array may not be 
possible under certain conditions.  Traps may need to be deployed using specific methods to 
minimize impacts to the array, including but not limited to designing and building specific 
anchoring and deployment devices into the array, to minimize the potential for trap entanglement 
with the moorings and tethers. 
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3.4 Sturgeon 
 
3.4.1 Sampling Methods and Rationale 
 
Very little is known of the marine ecology of sturgeon (Acipenser spp.), although available 
information indicates that these fishes make extensive long-shore migrations in coastal waters 
(Moyle 2002; National Oceanic and Atmospheric Association [NOAA] 2005).  Due to their 
questionable population status and the lack of basic ecological knowledge, we see no obvious 
and reasonable means for assessing possible environmental impacts of wave energy devices on 
these species.  Traditional means of sampling for sturgeon—trawl, gillnet, hook and line—in the 
vicinity of such an array is extremely questionable, as the possibility of harm is probably about 
as high as the likelihood of actually encountering them is low. 
 
On-going and proposed studies involving acoustic tagging methods are likely to offer additional 
information about how sturgeon use nearshore habitats.  In particular, several studies employ 
acoustic tags, although only a few adult and juvenile sturgeon are currently tagged.  Hydrophone 
receivers on the wave energy array and at control sites may be able to detect nearby tagged 
sturgeon, although such a study is not being proposed because of the likely low probability of 
detection due to the low number of tagged sturgeon and the small footprint of the array relative 
to available coastal habitat. 
 
3.4.2 Sampling Frequency Needs to Meet Specific Objectives 
 
None. 
 
3.4.3 Metrics and Analyses 
 
None. 
 
3.4.4 Constraints, Limitations, and Feasibility 
 
The feasibility of most obvious study plans is very low; we do not propose any such studies.  If 
in the future more sturgeon were tagged and telemetry studies indicated that sturgeon may be 
using similar habitats as at the array, it could warrant consideration of deploying acoustic 
detection equipment at the array.  If sturgeon were detected, it would provide evidence that these 
fish on occasion occupy similar habitat to the array.  Because so little is known of sturgeon 
behavior, it is nearly impossible to predict the value of such an effort.  Such an effort may 
provide presence/absence data, as well as (possibly) seasonality of migratory movements, rate of 
travel, travel extent information, and limited habitat use data.  Analysis would depend on the 
availability of comparable data from other coast-wide studies.  However, it is unlikely that the 
sort of spatially-detailed behavioral information necessary to measure an ecological impact by 
the wave energy array on sturgeon would result. 
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3.5 Flatfish and Epibenthic Invertebrates 
 
The potential effects of the project on flatfish and epibenthic invertebrates are:  1) changes to the 
habitat associated with introduced artificial structure that decrease available soft bottom habitat; 
2) changes to the predatory species assemblages associated with the project that decrease flatfish 
and invertebrate abundance in the project area; 3) attraction of flatfish and invertebrates to the 
project; or 4) avoidance of the project area.  It is anticipated that these effects would be 
manifested relatively soon after the project is built. Each of these potential effects would result in 
a change in the distribution and abundance of flatfish and invertebrates within the array relative 
to areas outside of the array.  Therefore, the objective is to evaluate if the project effects the 
distribution and abundance of juvenile and adult flatfish and invertebrate species. 
 
3.5.1 Sampling Methods and Rationale 
 
Bottom trawling using otter trawls or beam trawls is an effective method to survey for flatfish 
and epibenthic macrofauna on the Oregon coast (Krygier and Pearcy 1986; Pearcy 1978).  While 
trawling will not be feasible within the array, a trawl could be deployed adjacent to the array 
during the day.  If the effects of the array on flatfish and nekton occur only within the footprint 
of the array then this approach will be moot. 
 
Given consideration of these issues, the proposed sampling method is to use a small mesh beam 
or otter trawl to survey adult and juvenile flatfish and epibenthic invertebrates (e.g., Crangon sp.) 
adjacent to the array during the day, and at two control sites, one nearer to the array but well 
outside its influence (to be determined), and the other more distant, such as the proposed site 
between Reedsport and Coos Bay. 
 
3.5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Trawls taken adjacent and parallel to the array will be conducted three times per year in 
February/March, April/May, and late summer to capture juveniles and adults of flatfish species 
anticipated to be in the project area (Table 1).  At the array and each control site, five 10-minute 
trawls will be made. It is anticipated that trawling will occur prior to project installation and 
post-installation (years 1, 2, and 3). 
 
3.5.3 Metrics and Analyses 
 
Metrics will be used to describe community composition, species diversity, and species richness. 
In addition, for key species length frequency distributions will be determined. 
 
Multivariate analyses will be conducted on different species and size classes of fish, where 
appropriate.  A cluster analysis of species abundance by individual haul and site by year will be 
conducted. 
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3.5.4 Constraints, Limitations, and Feasibility 
 
Although trawling is a proven method for assessing epibenthic macrofauna, sampling using this 
method within the array is not feasible; however, sampling adjacent to the array is feasible but 
may not sufficiently describe project effects, and needs to occur during the day. 
 
3.6 Pelagic Fish and Invertebrates 
 
The potential effects of the project on pelagic fish and invertebrate species are:  1) changes to the 
habitat associated with introduced artificial structure; 2) changes to the predatory species 
assemblages associated with the project that may decrease fish and invertebrate abundance in the 
project area; 3) attraction of pelagic fish and invertebrates to the project; or 4) avoidance of the 
project area.  It is anticipated that these effects may possibly be manifested relatively soon after 
the project is built.  Each of these potential effects would result in a change in the distribution 
and abundance of key species within the array relative to control sites outside of the array. 
 
The possibility that the buoy array will act as a Fish Aggregation Device (FAD) for pelagic 
fishes and invertebrates is quite high.  While there are few empirical studies that link the 
availability of physical structure in the mid-water or near-surface to aggregations of fish in cold 
temperate waters, there are numerous, documented cases of drift algae as well as more durable 
flotsam attracting fishes (Crawford and Jorgenson 1993; Dempster and Taquet 2004; Druce and 
Kingsford 1995; Kokita and Omori 1998; Mitchell and Hunter 1970; Parin and Fedoryako 1999; 
Safran and Omori 1990).  Perhaps more pertinent, it is well known that oil platforms also support 
dense aggregations of fishes although the available information implies that, in temperate waters, 
these are species typically reef-associated rather than open water, pelagic species (e.g., Love et 
al. 2006).  In the eastern Pacific Ocean, the only pelagic fishes that are less common in open 
water commercial tuna purse seine sets than sets in the vicinity of drifting FADs are the pelagic 
stingray (Pteroplatytrygon violacea) and manta rays (family:  Mobulidae) (Nelson, unpublished 
data).  Sampling pelagic fish and invertebrates within the array using “traditional” towed net 
approaches is not feasible.  Gear selectivity, time of sampling (day vs. night), tow duration and 
speed all influence the species and life stages capable of being sampled.  Adults of predatory fish 
species such as mackerel or hake and associated fish (sardines, anchovy, etc.) are unlikely to be 
captured without large, high-speed nets, or large seines (for examples of what is possible using 
this kind of gear, see Brodeur et al. 2004; Emmett et al. 2004; Krutzikowsky and Emmett 2005; 
Miller and Brodeur 2007).  Smaller larval and juvenile stages could be sampled using smaller 
nets; however, towing nets in the array is considered unfeasible.  Light traps have been used off 
the Oregon coast to collect primarily larval sardines, anchovy, black and copper rockfish, and 
Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture larger larval 
stages of fish than traditional ichthyplankton net sampling, but light traps are selective for 
species attracted to light and have relatively poor capture efficiency (Miller and Shanks 2004, 
2005).  Pump sampling is another means for evaluating pelagic species such as zooplankton and 
small larval and egg stages of fish that are not very mobile, and could be conducted at the array. 
 
FAD-associated fish assemblages have been successfully surveyed using purse seines (Hunter 
and Mitchell 1967; Wickham and Russell 1974), direct visual observations (SCUBA or free-
diving) (Dempster 2005; Nelson 2003), and hook and line (Buckley and Miller 1994; Ibrahim et 
al. 1996).  Seines, as well as surface or mid-water trawl would be inoperable within the array, as 
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discussed above.  Direct visual observations have some potential given appropriate water clarity, 
but should probably be used as an ancillary technique.  Hook and line offers a means to sample a 
range of species and sizes from with the array as well as at control locations.  Furthermore, the 
collection of mid-sized to larger fishes (>15 cm TL) offers the possibility of using additional gut 
content analyses to “sample” smaller pelagic organisms difficult to collect otherwise. 
 
3.6.1 Sampling Methods and Rationale 
 
Because of the difficulties in sampling pelagic fish and invertebrates, and to address the potential 
effect of predation on key species of concern, this plan propose to evaluate pelagic fish and 
invertebrates using quantitative sampling with hook and line gear and conducting analysis of 
stomach contents of predatory fishes in the array and at control sites. Methodology is described 
in Section 3.2.2. 
 
This plan also proposes to complement the predatory fish stomach analysis with SCUBA to 
collect quantitative information on fishes and invertebrates associated with the buoy array.  Point 
count or linear transects in mid-water (level with the base of the wave buoys) and near the 
surface (ca. 3 m depth) may be appropriate; benthic surveys using conventional SCUBA are 
likely to exceed a safe working depth and bottom time would be so limited as to be of minimal 
value.  Visual counts could contribute to studies of rockfish, pelagic species and biofouling. 
Success will depend largely on the predictability of suitable environmental conditions.  Control 
surveys away from the array would be difficult to conduct safely and frankly would offer only 
marginally comparable data; we propose sacrificing control surveys and using the visual survey 
data only to assess annual changes at the impact site and to supplement hook-and-line-sampling.  
SCUBA surveys would be conducted during efforts to evaluate the biofouling community. 
 
3.6.2 Sampling Frequency Needs to Meet Specific Objectives 
 
See rockfish study described in Section 3.2.2.  Also, refer to  biofouling study described below. 
 
3.6.3 Metrics and Analyses 
 
See rockfish study described in Section 3.2.3. 
 
Point counts or visual transects would offer, at a minimum, species counts (richness), but could 
offer estimates of abundance (Dempster 2005; Dempster and Taquet 2004). 
 
3.6.4 Constraints, Limitations, and Feasibility 
 
Because many of the species are highly patchy and mobile, the ability to detect signal (project 
effect) from noise (natural variability) may not be possible without an extremely intensive, long-
duration monitoring regime.  Similarly, visual assessments using SCUBA may require much 
more time underwater than indicated here for quantitative abundance estimates; our suspicion is 
that the conditions are generally such that an intensive visual sampling effort using SCUBA is 
unlikely to be successful (too many days with poor visibility and/or undivable conditions), but 
that selective use of the technique could add to the other efforts described here. 
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3.7 Biofouling Community 
 
A schematic of a single PowerBuoy is shown in Figure 1.  Each of the 10 PowerBuoys will be 
moored with three lines arranged symmetrically around the unit (120-degree separation).  The 
project’s mooring and anchoring line system utilizes subsurface floats (SSFs).  It is anticipated 
that the SSFs will measure 10 feet in diameter and 20 feet in height.  The top of the SSFs will be 
located at a depth of approximately 50 feet; however, depths could be as little as 30 feet, 
depending on loads and conditions.  The SSFs are positively buoyant to achieve tension within 
the moorings, eliminating any interaction of the mooring system with the seabed and maintaining 
the PowerBuoy within a specified watch circle.  The catenary lines will extend from the 
PowerBuoy to the SSFs and will range to a maximum depth of 30 to 50 feet.  The mooring lines 
are of synthetic polyester material, having minimum breaking loads twice that of the design 
maximum and measuring 4 to 5 inches in diameter.  The mooring lines will connect to 16 steel-
reinforced pre-cured concrete anchors approximately 20 feet (length) by 20 feet (width) by 
10 feet (height) (6 meters by 6 meters by 3.1 meters).  The anchors are expected to settle into the 
sediment and extend above the seabed approximately 5.6 feet (1.7 meters). 
 

FIGURE 1 
POWERBUOY AND MOORING SCHEMATIC 

 
 
Ameron’s “ABC3 Antifouling” will be used to coat the float, spar and SSFs of the proposed 
project.  “ABC3 Antifouling” is a self-polishing organotin-free antifoulant coating specifically 
designed for use in the marine environment.  OPT may also use SigmaGlide paint on the SSFs.  

Tendon line 

Catenary Line

Mooring 
Bridle 

PowerBuoy

Subsurface Float 

Anchor 
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SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV.  SigmaGlide is 
biocide-free, and the high solids content (low volatile organic content) and long service lifetime 
contributes to low solvent emissions. 
 
Algal and invertebrate species are expected to recruit to and colonize hard surfaces associated 
with the buoys and mooring gear. 
 
3.7.1 Sampling Methods and Rationale 
 
To assess this expected change in the local community, OPT will deploy ceramic tiles as well as 
settlement plates composed of the same materials as those used in the construction of the buoy 
array.  The ceramic tiles will offer a control for comparison to the biofouling community 
associated with the buoys and attendant gear.  In addition, OPT will conduct SCUBA analysis of 
biofouling. 
 
3.7.1.1 Settlement Plates 
 
The biofouling assessment will be initiated following deployment of the 10-buoy array.  Each 
biofouling assessment “settlement unit” will consist of one of each of the following: 
 
■ ceramic tile (10.2 x 10.2 cm) 
■ metal plate: material and antifouling treatment equivalent to that used in the fabrication of 

the PowerBuoy (10.2 x 10.2 cm) 
■ mooring cable: type, diameter and antifouling treatment equivalent to that used in the array 

(1 m length) 
 
Three settlement units will be deployed at each of three depths, ca. 3 m subsurface, mid-depth, 
and bottom at three representative buoys (each buoy representing a replicate).  One settlement 
unit will be removed from each of the three depths at years 1, 2, and 5, following deployment of 
the settlement units. 
 
3.7.1.2 SCUBA Evaluation 
 
OPT will have qualified biologists using SCUBA conduct a survey of biofouling on three 
PowerBuoys and associated single mooring lines (mooring bridle, catenary line, and tendon line) 
to a depth of 100 feet.  The buoys will be selected so as to represent spatial distribution among 
the 10 units.  The evaluation will need to occur on a calm day so as to minimize heaving of the 
PowerBuoy and mooring lines and will occur before the first scheduled cleaning of the mooring 
lines following deployment of the 10-buoy array.  The biologists will identify, and estimate 
general abundance of biofouling species as well as observed finfish or other free-swimming 
marine life (see pelagic fish and invertebrates study above).  Because of the considerable size of 
the PowerBuoy and length of the mooring lines, combined with the limitations of using SCUBA 
in deep water depths, the goal of the evaluation will be to perform a general qualitative overview 
of the biofouling community on the project components. 
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The assessment will be repeated during years 2 and 5 following deployment of the 10-unit array, 
returning to the same PowerBuoys and mooring lines.  In the event that one of the PowerBuoys 
is removed for maintenance, an adjacent PowerBuoy will be evaluated. 
 
While OPT will annually clean the catenary lines and mooring bridle of accreted biofouling, the 
tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines will 
provide insight into how the biofouling community changes with time and a measure of the 
artificial reef potential of the mooring system.  This biofouling monitoring program will also 
provide insight into the effectiveness of the antifouling paint on the PowerBuoy. 
 
The project will be located in water depths of 180 feet and deeper. OPT anticipates that 
commercial divers will visit the anchors at least annually for inspection, and perhaps more often 
if needed (e.g., following large storm events).  Divers will take pictures and/or videos of 
representative anchors, and biologists will review these pictures and/or videos to evaluate the 
accreted biofouling as well as fish species associated with these habitats. 
 
3.7.2 Sampling Frequency Needs to Meet Specific Objectives 
 
One settlement unit will be removed from each of the three depths at each of the three buoys at 
years 1, 2, and 5 following deployment of the 10-buoy array.  SCUBA surveys will be conducted 
during summer during years 1, 2, and 5 after the deployment of the 10-buoy array.  This 
sampling strategy will allow OPT to track temporal changes in the biofouling community. 
 
3.7.3 Metrics and Analyses 
 
Metrics for settlement plates and SCUBA dives will include biodiversity and numbers of the six 
most speciose organisms.  Analyses will include community analysis such as cluster analysis and 
multidimensional scaling, and analysis of variance for temporal and impact effects (see below).  
Multivariate analyses (e.g., non-metric multidimensional analysis) may be employed, 
particularly if the data are far from normally distributed. 
 
For the settlement plates, a quantitative assessment of temporal changes to the biofouling 
community at the mid-water and surface depths will be conducted using asymmetrical ANOVA 
to explore impact effects for the plates deployed near the bottom.  The choices of settlement unit 
configurations and materials are intended to offer a control-type material, known to lend itself 
well to a variety of biofouling organisms, as well as units mimicking the buoy array with its 
antifouling treatment. 
 
3.7.4 Constraints, Limitations, and Feasibility 
 
Near-surface and mid-water controls are probably not feasible as they would require some form 
of structure in order to deploy these settlement units and would no longer constitute a control.  
However, temporal patterns and an impact analysis using settlement plates deployed at/near the 
bottom should provide a reasonable alternative.  SCUBA surveys should provide additional 
information on biofouling organisms that may not be attracted to settlement plates, as well as fish 
species. 
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3.8 Water Quality 
 
The potential effect of the project on water quality is change to water quality associated with 
installation and operation of the array.  It is anticipated that any effects would be manifested 
relatively soon after the project is built.  Any potential effect would result in a change in water 
quality within the array relative to control sites outside of the array. 
 
3.8.1 Sampling Methods and Rationale 
 
During each day that sampling is conducted for the Fish and Invertebrates Study, one vertical 
profile will be taken at both the project area and control site at the same approximate station.  
Water temperature, pH, dissolved oxygen, and salinity will be measured in-situ at approximately 
20-foot-depth intervals during each deployment.  OPT will calculate concentration of copper 
within project waters per DEQ request. 
 
Prior to commencement of, and during, deployment of the single PowerBuoy and the 10-unit 
array, OPT will measure near-bottom turbidity at a location proximal to an anchor deployment 
and the subsea cable route. 
 
3.8.2 Sampling Frequency Needs to Meet Specific Objectives 
 
During consultation in October 2007 and following review of the proposed draft methods 
submitted October 4, 2007, Department of Environmental Quality (DEQ) stated the following 
“Because data are available DEQ is not requesting the applicant to collect additional water 
quality data prior to submission of the 401 application.  Currently the applicant proposes to 
collect water quality data when sampling is conducted for the fisheries, invertebrates and 
plankton study. DEQ expects that water quality data will be collected following a QA/QC plan as 
described in EPA document “EPA requirements for quality assurance project plans EPA QA/R-
5” available at the following site, http://www.epa.gov/quality/qs-docs/r5-final.pdf.”  OPT will 
conduct the water quality monitoring consistent with the guidelines referenced in the 
Environmental Protection Agency (EPA) document. 
 
3.8.3 Metrics and Analyses 
 
The daily in-situ data will be collected and stored electronically with daily end-of-the-day 
downloads to ensure proper data management and as a way to QA/QC the collected data. 
Proposed analyses include standard t-tests. 
 
3.8.4 Constraints, Limitations, and Feasibility 
 
None. 
 
3.9 Benthic Infauna 
 
The potential effects of the project on benthic infaunal species are:  1) changes to the habitat 
associated with introduced artificial structure; 2) changes to the predatory species assemblages 
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associated with the project that may decrease benthic infaunal species abundance in the project 
area; 3) attraction of benthic infaunal species to the project; or 4) avoidance of the project area.  
It is anticipated that these effects would be manifested relatively soon after the project is built.  
Each of these potential effects would result in a change in the distribution and abundance of key 
species within the array relative to control sites outside of the array.  The actual “footprint” of the 
array (anchors, etc.) is expected to be approximately 32 acres (within the 0.5-by-0.5-mile array), 
so the project impact is expected to be small in spatial scale in comparison to ocean dredge spoil 
sites. 
 
3.9.1 Sampling Methods and Rationale 
 
As with the other studies, we propose using a BBACI design (Kingsford 1999) to assess spatial 
and temporal differences in benthic infauna.  Samples will be taken using a grab sampler; either 
a damped gravity corer designed by OSU for coring sandy sediments and for collecting 
undisturbed cores that retain an intact surface sediment layer, or a 0.1 m2 Gray-O’Hara box core 
(for comparability with nearby U.S. Army Corps of Engineers [USACE] dredge site evaluations, 
a Gray-O’Hara box core would be appropriate).  The benthic samples will be sieved through a 
0.5 mm sieve with the retained material placed into an appropriately-sized plastic container and 
preserved with a 10 percent by volume buffered formalin solution.  These samples will be 
rewashed after 72 hours to remove the formalin solution and transferred to 70 percent alcohol.  
The samples will be sorted under a dissecting microscope to remove all animals and animal parts 
from the detritus.  The removed material will be sorted into four groups (polychaetes, mollusks, 
crustaceans, and miscellaneous).  Each group will be identified to the lowest practical taxa and 
counted.  Wet-weight biomass will also be determined after combining lowest practical taxa into 
higher-order taxa.  Methods will be consistent with USACE’s benthic sampling for the Umpqua 
River Ocean Dredged Material Disposal Site. 
 
No sampling is proposed along the transmission line at this time, as the footprint of the 
transmission line cable is expected to be small, with burial of the cable 3 to 6 feet resulting only 
in potential temporary short-term effects on benthic infauna. 
 
3.9.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Benthic infauna will be sampled in both the project area and at two control sites.  The sampling 
program will be carried out initially at least once prior to the installation of the buoy array, and 
then three times subsequent to installation in June and September.  Within the buoy array 
(0.25 square miles, 800 meters by 800 meters), three samples at each site (five replicates per 
sample) will be taken in order to determine within-station variability.  Three samples should be 
sufficient to address within-station variability as grain size analysis indicates homogenous 
conditions at the array site, with fine sands ranging from 170 to 190 microns (Sea Engineering 
2007).  In addition, the footprint of the buoy array is relatively small (approximately 32 acres).  
At control sites, three samples will be taken (five replicates per sample) to evaluate between-
station variability.  The control sites will be chosen for their comparable environmental 
characteristics to that of the buoy array site.  The sample locations within each site will be 
positioned randomly.  The seabed survey conducted during the week of September 17, 2007 
documented that the bottom of the buoy array and cable areas is homogenous, consisting of sand; 
three samples taken in the buoy array area should therefore provide adequate coverage.  We 
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propose using data from the Umpqua River Ocean Material Disposal Site sampling as one of 
these control sites. 
 
3.9.3 Metrics and Analyses 
 
Metrics will include density, diversity, species richness, and equitability.  Analysis will include 
standard statistical analysis (e.g., analysis of variance) and community and multivariate analyses, 
such as cluster analysis and multidimensional scaling (Clarke and Ainsworth 1993; Ter Braak 
1986). 
 
3.9.4 Constraints, Limitations, and Feasibility 
 
Use of the Umpqua River Ocean Material Disposal Site sampling data will depend on 
comparable environmental characteristics, we propose to use the same sampling methods.  
Sampling and statistical methodologies may be amended to make it possible to include/make 
comparable data from the dredge spoil site(s). 
 
3.10 Larval Fish, Invertebrates, and Key Forage Plankton 
 
The potential effects of the project on larval fish and invertebrate plankton species are:  
1) changes to the habitat associated with introduced artificial structure; 2) changes to the 
predatory species assemblages associated with the project that may decrease planktonic larval 
fish and invertebrate abundance in the project area; 3) attraction of planktonic larval fish and 
invertebrates to the project; or 4) avoidance of the project area.  Because of the broad spatial and 
temporal distribution of these life stages, and the comparatively poor swimming capability of 
larval fish and invertebrates, it is anticipated that effects of the project associated with behaviors 
such as attraction or avoidance are unlikely (Neira 2005).  However, studies off the gulf coast 
addressing larval fish assemblages at offshore petroleum platforms indicated that postflexion 
larvae, which have better swimming capabilities than preflexion larvae, may indeed be attracted 
to structure, especially those species that are substrate-limited (Lundquist et al. 2005).  The 
effects of petroleum platforms on larval fish populations may be positive due to increased food 
sources associated with the biofouling community, or negative if eaten by predators. 
 
3.10.1 Sampling Methods and Rationale 
 
Given the spatial and temporal variability in distribution and the poor swimming capabilities of 
small larval fish, fish eggs and zooplankton, the effort to evaluate project effects would need to 
be substantial and would entail using multiple gear types (Hernandez and Shaw 2003; Lindquist 
et al. 2005).  Therefore, effects of the project on small larval fish and invertebrates are not 
proposed to be evaluated, with larger larval and juvenile fish and larger forage invertebrates to be 
evaluated as described in Section 3.6 (Pelagic Fish and Invertebrates). 
 
3.10.2 Sampling Frequency Needs to Meet Specific Objectives 
 
None. 
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3.10.3 Metrics and Analyses 
 
None. 
 
3.10.4 Constraints, Limitations, and Feasibility 
 
Larval fish and invertebrates could be sampled using towed plankton nets; however, towing nets 
in the array is considered unfeasible.  Push nets (bow-mounted plankton nets) could be used to 
evaluate ichthyoplankton and zooplankton in surface waters within the array, but would be 
selective for life stages and species at the surface (neuston).  Light traps have been used off the 
Oregon coast to collect primarily larval sardines, anchovy, black and copper rockfish, and 
Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture larger stages 
of larval fish than traditional ichthyplankton net sampling, but light traps are selective for species 
attracted to light and have relatively poor capture efficiency (Miller and Shanks 2004, 2005) and 
are susceptible to changes in ambient light conditions (Lindquist et al. 2005).  Pump sampling is 
another means for evaluating pelagic species such as zooplankton and small larval and egg stages 
of fish that are not very mobile, and could be conducted at various depths in the array; however, 
larger, more mobile stages of larval fish and zooplankton would not be effectively sampled. 
 
3.11 Reporting 
 
Progress will be communicated to the Aquatic Species Subgroup in quarterly meetings and 
annual reports.  Final results will be provided as reports become final and included in annual 
reports. 
 
3.12 Summary 
 
The studies described above were broken out by species or species groupings with specific 
objectives.  In reality, several study objectives are addressed using the same methods albeit at 
different times of year or different frequencies, as summarized in Table 2. 
 

TABLE 2 
SUMMARY OF MONITORING METHODS AND FREQUENCIES 

Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Years 

Salmonids     X X X  X    Before installation and years 1, 2, and 3 post 
installation 

Rockfish   X  X  X    X  Before installation and years 1, 2, and 3 post 
installation 

Predator 
collection and 
stomach 
contents Pelagic fish 

and 
invertebrates 

  X  X  X    X  Before installation and years 1, 2, and 3 post 
installation 

Tethering      X  X      Before installation and years 1, 2, and 3 post 
installation 

Trapping Dungeness 
crab 

        X  X  Before installation and years 1, 2, and 3 post 
installation 

Trawling Flatfish and 
epibenthic 

  X  X    X    Before installation and years 1, 2, and 3 post 
installation 
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Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Years 

invertebrates 
Settlement 
plates 

Biofouling             Six (25%) of each set of settlement units will 
be retrieved at one month post-deployment, 6 
more at 6 months, 6 more at 12 months and 
the remaining 6 at 24 months 

Grab samples Benthic 
infauna 

     X   X    Before installation and years 1, 2, and 3 post 
installation 

Pelagic Fish 
and 
invertebrates 

       X     Years 1, 2, and 5 post-installation 

SCUBA 

Biofouling        X     Years 1, 2, and 5 post-installation 
Water quality Water quality   X  X X X  X  X  During fish monitoring 
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APPENDIX A 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATE SPECIES OF CONCERN THAT COULD CURRENTLY 

OCCUR IN THE PROJECT AREA OR AFTER THE PROJECT IS CONSTRUCTED 
Species Season Life stage Comments 

Oncorhynchus spp. Pacific salmonids were selected as a species group worthy of consideration 
because of their management status, and their socioeconomic importance.  

Coastal 
cutthroat 
Trout 

Oncorhynchus 
clarki clarki 

Late June through 
January, peaks in Late 
July and October. 

Adult upstream 
migration 

Anglers who fish the lower [Umpqua River] estuary around Reedsport and 
Gardner may find fish any time of year, because these anadromous cutthroat 
rarely enter the open ocean, instead preferring to roam the estuaries (Shewey 
1992, p. 61 as cited in Johnson et al. 1999). 

Coastal 
cutthroat 
Trout 

O. clarki clarki Peak May-June, 
decline in July based 
on RST in N. Umpqua 

Smolts Cutthroat overwinter in the ocean, and the fish do not usually make long 
open-ocean migrations, although they may travel considerable distances 
along the shoreline (Johnson et al. 1999). 

Chinook 
salmon, 
spring-run 

O. tshawytscha Enter upper estuary in 
January, peak 
outmigration in 
February-March 

Smolts Limited coded-wire tag data indicates that they do not migrate as far north in 
the Pacific as the north coast populations, but rather occupy an area off 
Vancouver Island. 
http://www.dfw.state.or.us/ODFWhtml/Research&Reports/WildFish/CHAP
TER1.html 
 
Ocean distribution occurs both to the north and south of the Umpqua River, 
with return fish coming from both directions. 
Schindler, ODFW, pers comm. to Peter Browne. 
 
“Juvenile Chinook salmon are broadly distributed latitudinally during both 
cruises [early summer (29 May–18 June, 2000) and late summer (28 July–15 
August, 2000)], but their distribution was mainly restricted to nearshore 
stations within the 100-m isobath” (Brodeur et al. 2004). 
 
Genetic mixed stock analyses indicated that Chinook salmon in June were 
predominately (54%, SD=0.18) from rivers and hatcheries along the mid 
Oregon coast, an area immediately north of Cape Blanco (Table 5, Fig. 5). In 
August, Chinook salmon were largely from rivers that enter the sea south of 
Cape Blanco. Fish from the Sacramento and San Joaquin rivers in northern 
California were estimated to comprise 90% (SD=0.07) of the Chinook 
salmon sampled in August north of Cape Blanco. (Brodeur et al. 2004). 
 
Yearling Chinook salmon were collected at cooler temperatures, higher 
salinities, higher chlorophyll-a concentrations, and at shallower depths than 
have been typically recorded (Brodeur et al. 2004) 
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Species Season Life stage Comments 
 
Also from Brodeur et al. 2004: 
“We collected a total of 18,852 nekton individuals: two cephalopod, one 
agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. With 
the exception of market squid in June and blue shark in August, most of the 
nonteleost nekton occurred in only a few collections. Substantially fewer 
fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
From Emmett et al. 2004 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
24 coho salmon were captured. Over 89% of the Chinook salmon and 78% 
of the coho salmon were captured by the surface trawl, i.e. within 12 m of 
the surface (Fig. 4). Surprisingly, subyearling (0.0-age) Chinook salmon, 
which are smaller and have a peak outmigration in summer (June/July) 
(Dawley et al., 1986) after the yearling (1.0-age) Chinook salmon peak 
outmigration in May, were the most abundant salmonid captured. 
Subyearling Chinook salmon 
comprised over 47% of all salmon captured. All coho salmon caught were 1-
year ocean fish (1.1-age, identified by length). 

April to early June Adults Fishing for ocean salmon occurs in the project vicinity both to the north and 
south of the Umpqua River mouth and at depths at which the Reedsport OPT 
Wave Park will occur. Schindler, ODFW, pers. comm. to Peter Browne. 

Chinook 
salmon, 
fall-run 

O. tshawytscha Sept-Oct Smolts Called 90 day wonders because they leave streams very quickly, measuring 
about 60 mm (2.4 in.) when they reach the estuary.  
Brick, ODFW, pers. comm. to Peter Browne. 
 
From Brodeur et al. 2004: 
“Juvenile Chinook salmon are broadly distributed latitudinally during both 
cruises [early summer (29 May–18 June, 2000) and late summer (28 July–15 
August, 2000)], but their distribution was mainly restricted to nearshore 
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Species Season Life stage Comments 
stations within the 100-m isobath. 
 
Genetic mixed stock analyses indicated that Chinook salmon in June were 
predominately (54%, SD=0.18) from rivers and hatcheries along the mid 
Oregon coast, an area immediately north of Cape Blanco (Table 5, Fig. 5). In 
August, Chinook salmon were largely from rivers that enter the sea south of 
Cape Blanco. Fish from the Sacramento and San Joaquin rivers in northern 
California were estimated to comprise 90% (SD=0.07) of the Chinook 
salmon sampled in August north of Cape Blanco.  
 
Yearling Chinook salmon were collected at cooler temperatures, higher 
salinities, higher chlorophyll-a concentrations, and at shallower depths than 
have been typically recorded.  
 
We collected a total of 18,852 nekton individuals: two cephalopod, one 
agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. With 
the exception of market squid in June and blue shark in August, most of the 
nonteleost nekton occurred in only a few collections. Substantially fewer 
fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
From Emmett et al. 2004: 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
24 coho salmon were captured. Over 89% of the Chinook salmon and 78% 
of the coho salmon were captured by the surface trawl, i.e. within 12 m of 
the surface (Fig. 4). Surprisingly, subyearling (0.0-age) Chinook salmon, 
which are smaller and have a peak outmigration in summer (June/July) 
(Dawley et al., 1986) after the yearling (1.0-age) Chinook salmon peak 
outmigration in May, were the most abundant salmonid captured. 
Subyearling Chinook salmon comprised over 47% of all salmon captured. 
All coho salmon caught were 1-year ocean fish (1.1-age, identified by 
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Species Season Life stage Comments 
length).” 

mid-August to late 
October 

Adults Fish come from the north of the river mouth. Chinook hug the shore and 
appear to be surfacing. Chinook would also be migrating through the project 
area as they return to the Elk, Coos, and Coquille Rivers, located to the south 
of the project area. (Schindler, ODFW, pers. comm. to Peter Browne.) 

Coho 
salmon 

O. kisutch Peaks in estuary from 
April to May. Quickly 
moves through 
estuary.  

Smolts Migrates through upper water column when in-river (Brick, ODFW, pers. 
comm. to Peter Browne). 
 
From Brodeur et al. 2004 
“Coho salmon juveniles were more common north of Cape Blanco during 
both cruises [early summer (29 May–18 June, 2000) and late summer (28 
July–15 August, 2000)],  and were found generally farther offshore than 
Chinook salmon juveniles. 
 
Genetic estimates of coho salmon indicated that most fish originated from 
coastal Oregon rivers north of Cape Blanco (47%, SD=0.10) and from the 
Columbia River (13%, SD=0.08). 
 
We collected a total of 18,852 nekton individuals: two cephalopod, 
one agnathan, two elasmobranch, and 57 fish taxafrom 163 surface trawls. 
With the exception of market squid in June and blue shark in August, most 
of the nonteleost nekton occurred in only a few collections. Substantially 
fewer fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
Brodeur et al. (2004) also found that Chlorophyll a best explained the 
distribution of juvenile Chinook salmon, compared to water depth, 
temperature, or salinity 
 
From Emmett et al. 2004: 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
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Species Season Life stage Comments 
24 coho salmon were 
captured. Over 89% of the Chinook salmon and 78% of the coho salmon 
were captured by the surface trawl, i.e. within 12 m of the surface (Fig. 4). 
Surprisingly, subyearling (0.0-age) Chinook salmon, which are smaller and 
have a peak outmigration in summer (June/July) (Dawley et al., 1986) after 
the yearling (1.0-age) Chinook salmon peak outmigration in May, were the 
most abundant salmonid captured. Subyearling Chinook salmon 
comprised over 47% of all salmon captured. All coho salmon caught were 1-
year ocean fish (1.1-age, identified by length).” 

adult coho could be in 
the buoy field area 
from June to the end 
of August and possibly 
later in the year 

Adults Returning coho are more likely coming from the south to other rivers located 
to the north of the project (other stocks transiting through the project area to 
northern rivers). Coho may also hug the shore, but this is uncertain. In 
general, more is unknown about coho salmon in the ocean than with 
Chinook salmon. They return later than fall Chinook salmon, and local coho 
salmon stocks show up in the river mouth area before going in the river.  
Schindler, ODFW, pers. comm. to Peter Browne. 

Outmigration pattern 
similar to coho – 
occurs from April to 
May, with peak 
occurring in May.  

Smolts Brick, ODFW, pers. comm. to Peter Browne. 
 
From Brodeur et al. 2004: 
“Steelhead juveniles were found mainly south of Cape Blanco, especially in 
June, but their zonal distribution overlapped that of coho salmon juveniles. 
 
We collected a total of 18,852 nekton individuals: two cephalopod, 
one agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. 
With the exception of market squid in June and blue shark in August, most 
of the nonteleost nekton occurred in only a few collections. Substantially 
fewer fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 

steelhead O. mykiss 

Winter–Spring Adults: Winter and 
summer run  

(see also Good et al. 2005) 

Dungenss Crab This crab species is the basis for the most economically valuable commercial 
fishery in the region, and supports a substantial recreational fishery as well.  

Dungeness 
crab 

Cancer magister Late spring Juvenile settlement Considerable offshore movement of larvae occurs during the zoeal stages; 
the larvae appear to be transported seaward from the onset of hatching 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

6 (DRAFT) 

Species Season Life stage Comments 
(Reilly 1983a). Hatfield (1983) indicated that Dungeness crab zoeae appear 
to move offshore and presumably alongshore during late winter and the 
winter-to-spring transition period. After upwelling occurs around April and 
May, the megalops (advanced stage) appear in large nearshore 
concentrations, although the mechanism by which they move inshore is 
unclear. Megalopae and post-larval instars off central California are found 
within 10 km of shore and in < 25 m of water (Reilly 1983b). 
 
In Oregon waters, megalopae (last planktonic stage) are most abundant in 
April and May and are carried within 1 km of shore by tidal currents and by 
self-propulsion (MacKay 1942; Cleaver 1949; Butler 1956; Lough 1976; 
Stevens 1982—cited in Pauley et al. 1989).  
 
Zoeae are thought to be consumed by numerous types of planktivores 
(Stevens 1982 in Pauley et al. 1989); megalopae are preyed upon by many 
fishes, including coho salmon (Oncorhynchus kisutch) and Chinook salmon 
(Reilly 1983b).  
 
There appears to be a direct relationship between coho salmon hatchery 
production in Oregon and the magnitude of predation on the megalopae in 
California waters (Reilly 1983b). In a study of food habits, the combined 
stomachs of eight coho salmon contained 1,061 megalops (Orcutt 1977 in 
Pauley et al. 1989); in a separate study (MacKay 1942 in Pauley et al. 1989) 
up to 1,500 megalopae were found in the stomach of a single fish. 
 
Most megalopae molt into juveniles in August off the coast of British 
Columbia (Figure 4, Pauley et al. 1989), and in April-May off the coasts of 
both Oregon and Washington (Pauley et al. 1989 and references therein). 
After molting, the juveniles are found in shallow coastal waters and 
estuaries, and large numbers live in beds of eelgrass (Zostera sp.) or other 
aquatic vegetation that provide protection and substrate and harbor food 
organisms for early instars (Pauley et al. 1989 and references therein). 
 
Larval stages neritic (McMurray 2007) 
 
Small juveniles captured at nearby dredge spoil sites at Umpqua and Siuslaw 
in September/October 1984, with larger juveniles in January 1985 (Emmett 
et al. 1987). 
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Species Season Life stage Comments 
winter & spring Adults Dungeness crabs mate from May to August off British Columbia (Butler 

1986), but sometimes in May and June in Washington (Cleaver 1949); and 
March through June in California (Wild 1983). Mating occurs in nearshore 
coastal locations in the west coastal region of the Pacific Northwest (Pauley 
et al. 1989).  
 
From Pauley et al. (1989): 
“Eggs are extruded from September to February in British Columbia 
(MacKay 1942; Butler 1956), from October to December in Washington 
(Cleaver 1949; Mayer 1973), from October to March in Oregon (Waldrom 
1958), and from September to November in California (Orcutt et al. 1976; 
Wild 1983). 
  
Eggs hatch in coastal waters from December to June in British Columbia, 
but considerably later in Queen Charlotte Islands (MacKay 1942; Butler 
1956), from January to April in Washington (Cleaver 1949; Armstrong et al. 
1981), from December to April in Oregon (Reed 1%9; Lough 1976).” 
 
Adults may be attracted to pilings (McMurray 2007) 
 
Emmett et al. (1987) found adult crabs in Jan 1985 assoc. with surveys for 
dredge spoil sites off Umpqua and Siuslaw.  
 

Sturgeon (Acipenser spp) Sturgeon are selected for inclusion here because of their management status, 
and their documented sensitivity to EMFs. 

Sturgeon, 
green 

Acipenser 
medirostris 

Year-long? Adults Potential concentration sites off the Oregon and Washington coasts were 
identified using PAT and Oregon trawl logbook data sets. Green sturgeon 
exhibited a narrow and shallow depth distribution (typically < 100 m) over 
the continental shelf. This limited depth distribution makes green sturgeon 
vulnerable to trawl bycatch in the open ocean, which will increase if 
trawling within the narrow depth range increases.  
 
Although green sturgeon with PATs typically occupied depths of 40–70 m, 
they also occasionally made what appeared to be rapid vertical ascents to or 
near the surface. Green sturgeon tagged with PATs often were more active 
and occupied shallower depths at night than during the day. 
http://www.pewoceanscience.org/publications/pub-abstract.php?pubID=138 
http://www.nmfs.noaa.gov/pr/pdfs/statusreviews/greensturgeon_update.pdf 

Sturgeon, Acipenser Year-long? Adults Found inside the 50-fathom depth along the Oregon Coast (Oregon Native 
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Species Season Life stage Comments 
white transmontanus Fish Status Report – Volume II 

http://www.dfw.state.or.us/fish/ONFSR/final/11-other/methods-oregon-
white-sturg.pdf) 

Rockfishes (Sebastes spp) and Other “Groundfish” Groundfish, generally, are potentially important indicator species, likely 
responding to the placement of vertical structure in nearshore waters by 
colonizing the site and as a predator for several different species of interest 
(e.g. salmonids). In the latter role, studying these fishes offers the most 
direct means of assessing the potential impacts of habitat conversion and 
predation. 
 
Fisheries interactions; anecdotal reports of spawning aggregations in 
comparable habitat; (Anonymous 2006) 
 
From Brodeur et al. 2004: 
“The early summer nekton community was dominated by coastal forage 
fishes such as smelts and Pacific herring, but also comprised juveniles of 
many rockfish, sculpin, and flatfish species. These winter-spring spawning 
species eventually settle out to demersal habitats sometime in summer 
(Shenker 1988) (Shenker, 1988; Doyle, 1992), which may in part explain the 
paucity of these taxa in the August cruise.” 
 
Rockfish young-of-the-year (YOY) for each of the species listed below may 
associate with algae; for some species this appears to be important habitat 
(Love et al. 2002). 

Black S. melanops June-October Larvae-juveniles PFMC 2005: 
“Black rockfish larvae and young juveniles (<40–50 mm) are pelagic 
(Boehlert and Yoklavich 1983, Laroch and Richardson 1980) and larvae 
have been collected as far as 266 km offshore of the Oregon coast (Love et 
al. 2002). Young-of-the-year settle nearshore, generally in the shallower 
portions of the kelp beds (6–12 m), where they frequent the sand-rock 
interface, seagrass beds, kelp canopy, midwater column, and high-relief 
rock. They have also been found on artificial reefs and in bays, estuaries, 
and tide pools (Dewees and Gotshall 1974; Gascon and Miller 1981,1982; 
Grossman 1982; Yoshiyama et al. 1986; Stein and Hassler 1989; Love et al. 
1991; Moser and Boehlert 1991; Love 1996; Ven Tresca et al. 1996; Bloeser 
1999). When benthic, juvenile black rockfish inhabit waters less than 20 m 
and can occur over sandy bottom 
(Laroch and Richardson 1980). 
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Species Season Life stage Comments 
Off Oregon, age-0 juveniles occur seasonally from June to October. The 
June transition from pelagic to benthic habitat is marked by a distinct 
inshore movement to estuaries, tide pools, and nearshore depths of less than 
20 m.” 

Year-long? adult PFMC 2005: 
“Off Oregon, adults most common in waters from 12 to 90 m (Oregon Dept. 
of Fish and Wildlife 2002).  
 
Adults inhabit the midwater and surface areas over high-relief rocky reefs. 
They are found in and around kelp beds, boulder fields, pinnacles, and 
artificial reefs (Ebeling et al. 1980a; Grossman 1982; DeMott 1983; 
Hallacher and Roberts 1985; Bodkin 1986, 1988; Love 1996; Starr 1998; 
Bloeser 1999). In the central portion of their range from Oregon to southeast 
Alaska, they will often form schools of thousands of individuals, often in 
association with reefs 
and with other species including yellowtail, dusky, silvergray and blue 
rockfishes (Oregon Dept. of Fish and Wildlife 2002). 
Off Oregon, larger fish seem to be in deeper water (20–50 m) (Stein and 
Hassler 1989).” 

Blue S. mystinus Larvae released 
October– March (peak 
December & January); 
settlement of YOY 
April –June (Love et 
al. 2002) 

Juvenile; adult “May recruit in large numbers around ofshore oil platforms...” (Love et al. 
2002). Juveniles closely bottom-associated; form aggregations in the water 
column with growth; major prey item for a broad array of piscivores (Love 
et al. 2002). Generally near surface to 90 m (Miller & Geibel 1973). 
Reproductive success tied to oceanographic conditions (e.g. VenTresca et al. 
1995, Harvey 2005) 

Brown S. auriculatus Larvae released 
January – August 
(Love et al. 2002) 

Juvenile; adult Bottom-associated, particularly around areas of high relief (Love et al. 
1991), but may rise off bottom to release larvae (Love et al. 2002). Juveniles 
consumed by Chinook salmon and harbor seals (Love et al. 2002).  

Bocaccio S. paucispinis Larval abundance 
peaks between 
December & April; 
YOY recruit over 
broad time frame, 
February to August 
(VenTresca et al. 
1996, Love et al. 
2002) 

Juvenile Juveniles are found in “shallow water”, associated with a wide variety of 
habitat types, and are unusually fast-growing (Love et al. 2002). 
Occasionally recruit in large numbers to oil platforms off central and 
southern California (Love et al. 2002) Adults are most abundant between 50 
and 250 m (Love et al. 2002). Love et al. (2002) note that “experiments with 
an airgun of the type used in oil exploration led to the conclusion that hook-
and-line catches of bocaccio decrease after exposure to this loud sound.” 
During essentially all life history stages, bocaccio are an important predator 
of other nearshore rockfish species (Nelson 2001, Love et al. 2002). 
 
PFMC 2005: 
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“Juvenile and subadult bocaccio are more common in shallower water than 
adults. Benthic juveniles and adults are usually found around vertical relief; 
over sand-mud bottoms with little relief (MBC Applied Environmental 
Sciences 1987); and in areas with mixtures of rocks and boulders, rock 
ridges, and rocks and boulders among mud (Yoklavich et al. 2000).” 

Canary S. pinniger  Juvenile; adult Juveniles may be attracted to the structure; adults probably in substantially 
lesser numbers.  

China S. nebulosus Larvae released 
January (peak) – June 
off California, later in 
Alaska (Love et al. 
2002). 

Juvenile; adult Juveniles occupy shallow subtidal during summer and early fall (Alaska); 
post-settlement life stages associated with high-energy, high relief habitat 
(Love et al. 2002).. Commands particularly high prices in the commercial 
fishery. 

Copper S. caurinus Peak larval release off 
Oregon: May; YOY 
settle from late April 
to August (Love et al. 
2002)(Love, et al., 
2002) 

Juvenile; adult Abundant from the shallow subtidal to 90 m; important recreational and 
commercial (live fish) fishery for this species (Love et al. 2002). Adults 
typically associated with the bottom in rocky habitat, but is also found 
around oil platforms (Love et al. 2002). 

Quillback S. maliger Larvae released March 
– July (Love et al. 
2002) 

Juvenile YOY and juveniles are found in comparatively shallow water (2 – 60 m), 
while adults are typically deeper; all stages associated with high relief 
habitat (Love et al. 2002).  

Yellowtail S. flavidus Larvae released in 
February off Oregon; 
recruit to nearshore 
habitat between April 
and August (Love et 
al. 2002). 

Juvenile; adult YOY occasionally highly abundandant midwater around oil platforms N of 
Point Conception; often in large schools usually associated with high relief 
(Love et al. 2002). Major component of commercial and recreational 
fisheries (Love et al. 2002). Pre-settlement juvenile abundance in the nekton 
was much higher in June than in August (Brodeur et al. 2004). 

cabezon Scorpaenichthys 
marmoratus 

YOY recruit to benthic 
habitats in summer 
months 

Juvenile; adult Cabezon are bottom-associated fishes, and are found at depths from 
intertidal pools to 80 m, typically in rocky habitat (Leet et al. 2001). 
Anecdotal information from commercial fishermen, however, indicates that 
they are found in some numbers in soft bottom habitat. Females spawn in 
shallow water (including intertidal), rocky reefs; in California, spawning 
occurs from October – March with a peak in January; in Washington, 
spawning occurs from November through September “...with a peak in 
March and April” (O'Connell 1953, Leet et al. 2001). The commercial 
importance of cabezon in California has risen dramatically in the last 15 
years (Leet et al. 2001)  

Kelp 
greenling 

Hexagrammos 
decagrammus 

Larvae–juveniles/ 
spring–summer 

Adult (?) Kelp greenling are common between 3 and 20 m; larger fish are caught in 
deeper waters (Leet et al. 2001). Demersal spawners, egg masses are 
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Species Season Life stage Comments 
deposited on hard substrate and guarded by males; hatching occurs 
December through February (Leet et al. 2001). 
 
PFMC 2005: 
“Adults inhabit rocky reefs of shallow nearshore areas. Kelp greenling show 
a very high affinity to rocky banks near dense algae or kelp beds, or in kelp 
beds (Garrison and Miller 1982, Gorbunova 1962, Hart 1973, Kendall and 
Vinter 1984, Love 1996, Matthews 1987, Moulton 1977). Larvae and small 
juveniles are found in the upper 45 m of the water column in spring and 
summer (Kendall and Vinter 1984, Matthews 1987), and may be found up to 
965 km offshore (Garrison and Miller 1982, Gorbunova 1962). Juveniles are 
commonly associated with rocky reefs and macroalgae (California Dept. 
Fish and Game 2003) and are occasionally found in tide pools (Love 1996).” 

Lingcod Ophiodon 
elongatus 

YOY settle between 
May and August 
(VenTresca et al. 
1996) 

Juvenile and adult Typically found at depths from 10 – 100 m, on rocky habitat; juveniles settle 
on sand and mud bottoms from the beach to 100 m depth (VenTresca et al. 
1996, Leet et al. 2001). Adults may undergo a migration into shallower 
water, but generally exhibit a high degree of site fidelity (Miller & Geibel 
1973, Starr et al. 2004) 

Pelagic Fishes These fishes may be of marginal relevance and are included primarily for 
completeness. 

Eulachon Thaleichthys 
pacificus 

March and April 
spawning & fishing 
season (Fritzsche & 
Cavanagh 1995) 

Adult Anadromous, semelparous; depth in ocean typically 80 – 200 m; important 
prey species for many fishes, birds and marine mammals (Anonymous 2006, 
Willson et al. 2006) 

Surf smelt Hypomesus 
pretiosus 

May – September, 
spawning & fishing 
season (W. F. 
Thompson and 
Associates 1936) 

Adult Spawns on coarse, gravel beaches during the lower (daytime) high tide (W. 
F. Thompson and Associates 1936); modest commercial fishery. Important 
prey species for many fishes, birds and marine mammals (Eschmeyer & 
Herald 1983) 

Night smelt Spirinchus 
starksi 

Winter [?] nearshore 
abundance peak 
(Emmett et al. 1987) 

Adult Spawn in surf, at night; poorly known (Eschmeyer & Herald 1983, Fritzsche 
& Cavanagh 1995) 

Flatfishes From Brodeur et al. (2004): “The early summer nekton community was 
dominated by coastal forage fishes such as smelts and Pacific herring, but 
also comprised juveniles of many rockfish, sculpin, and flatfish species. 
These winter-spring spawning species eventually settle out to demersal 
habitats sometime in summer (Shenker 1988), which may in part explain the 
paucity of these taxa in the August cruise. “ 

Sand sole Psettichthys Likely settle in Juveniles Sand sole juveniles very abundant in trawls for dredge spoil site evaluation, 
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Species Season Life stage Comments 
Summer-fall based on 
dredge site trawling. 

most abundant in January 1985 (Emmett et al. 1987).  
 
PFMC 2005: 
“Larvae and small juveniles are transported to estuaries and shallow 
nearshore bays by tidal currents (Haldorson et al. 1993).” 

melanostictus 

Likely present year-
round, although spawn 
in 
January/February/Mar
ch(Pearson & 
McNally 2006).  

Adults PFMC 2005: 
“Sand sole are considered an inner shelf-outer shelf species. Adults and 
older juveniles occur between 1 and 325 m, but nearly all occur at depths 
shallower than 150 m (Sommani 1969, Hart 1973, Allen and Smith 1988, 
Rogers and Millner 1996). Adults and older 
juveniles are found as deep as 183 m, but do not occur in high densities 
below 73 m (Kramer et al. 1995). Spawning occurs over sandy and muddy 
substrata in water 20–30 m deep (Garrison and 
Miller 1982). Sand sole are not considered to be a migratory species. Adults 
may move into shallow nearshore waters in early winter to spawn, then 
move south and offshore in the summer to feed (Rogers and Millner 1996). 
Adults and demersal juveniles tend to move to deeper waters with increased 
size and age (Garrison and Miller 1982).“ 
 
See also Pearson (2006). 

April-May settlement 
based on spawn timing 
and larval duration  
http://hmsc.oregonstat
e.edu/projects/msap/P
S/masterlist/fish/starry
flounder.html 

Juveniles PFMC 2005: 
“Larvae are found in estuaries and up to 37 km offshore. Juveniles are found 
in estuaries and the lower reaches of major coastal rivers (Hart 1973, Orcutt 
1950).” 
 
Starry flounder were very rare in the dredge site trawls (Emmett et al. 1987) 

Starry 
flounder 

Platichthys 
stellatus 

Spawning Feb-Apr 
peak 
http://hmsc.oregonstat
e.edu/projects/msap/P
S/masterlist/fish/starry
flounder.html 

Adults PFMC 2005: 
“Most adults are found in less than 150 m (NOAA 1990). Demory et al. 
(1976) and Barss et al. (1977) conducted trawl surveys off the coasts of 
Oregon and Washington, and found that starry flounder were associated with 
sandy sediment at depths less than 60 m. Adults move inshore in late winter-
early spring to spawn and offshore and deeper in the summer and fall, but 
these coastal movements are generally less than 5 km (Conley 1977, NOAA 
1990).” 
 
Starry flounder were very rare in the dredge site trawls (Emmett et al. 1987)  

English 
sole 

Parophrys 
vetulus 

Year-long for larger 
juveniles and adults, 

Juveniles From PFMC 2005: 
“Juveniles reside primarily in shallow-water coastal, bay, and estuarine areas 
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Species Season Life stage Comments 
small juveniles in 
estuaries. 

(Ketchen 1956, Krygier and Pearcy 1986, Laroche and Holton 1979, Olson 
and Pratt 1973, Pearcy and Myers 1974, Rogers et al. 1988, Toole 1980, Van 
Cleve and El-Sayed 1969, Westrheim 1955). Small juveniles settle in the 
estuarine and shallow nearshore areas all along the coast. As they grow, they 
move to deeper water. Large juveniles commonly occur out to depths of 150 
m. Larvae metamorphose into juveniles in spring and early summer and rear 
until fall/winter at which time most emigrate to deeper waters (Olson and 
Pratt 1973).”   
 
Larvae abundant off Umpqua in Feb/Mar (USACE 1989). 
Juveniles relatively common in dredge site studies January and fall (Emmett 
et al. 1987, USACE 1989). 
 

Potentially year-round, 
spawning January-
April 

Adults PFMC (2005)  
“In the North Pacific, English sole is an inner-shelf mesobenthal species, 
occurring to 55 m (Allen and Smith 1988). Spawning occurs over soft-
bottom mud substrata at depths of 50–70 m (Ketchen 1956). In Oregon, 
stocks spawn from January to April, peaking in February or March (Harry 
1959).” 
 
Adults occur 20–70 meters deep in summer 40–130 meters deep in winter 
(Jow 1969, Barss 1976 both in Lassuy 1989) 
http://hmsc.oregonstate.edu/projects/msap/PS/masterlist/fish/englishsole.htm
l 
 
See also Gunderson et al. (1990) and Emmett et al. (1991)  

Pacific 
halibut 

Hippoglossus 
stenolepis 

Year round? Adults Not captured by dredge site studies (Emmett 1987). 
 
(Love et al. 2005, Anonymous 2006) 

Elasmobranchs (skates and sharks) This taxon is known to respond to EMFs. 
Big skate Raja binoculata Year round? Adult PFMC (2005)  

“Survey catches in the North Pacific --  they are found most frequently on 
the outer shelf in waters 50–200 m deep (Allen and Smith 1988). In an 
assessment of habitat types and associated fish 
assemblages using a submersible at Heceta Bank off the southern Oregon 
coast, Tissot et al. (In Review) found that adult skate were most commonly 
found in habitat consisting of mud and sea urchins (Allocentrotus). “  
 
(Love et al. 2005) 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

14 (DRAFT) 

Species Season Life stage Comments 
Spiny 
Dogfish 

Squalus 
acanthias 

Summer & Fall Juvenile Juvenile dogfish in the western Atlantic move inshore during the summer 
and fall (McMillan and Morse, 1999); anecdotal information suggests a 
similar phenomenon in the eastern Pacific. 

Blue shark Prionace glauca Year round? Adult These pelagic sharks are found over shallow water (<100 m) (Klimley, et al., 
2002), and anecdotal reports indicate that they may occur with some 
frequency in the study area. 

White shark Carcharodon 
carcharius 

August - January Adult Tagging efforts in Humboldt County (Northern California) suggest that 
white sharks are seasonally abundant coincident with salmon spawning runs 
and attendant pinnipeds (Adam C. Brown, pers. comm.) 

Soupfin 
shark 

Galeorhinus 
galeus 

Potentially year-round Adult PFMC (2005) 
“Soupfin sharks are an abundant coastal-pelagic species of temperate 
continental and insular waters (Compagno 1984). They are often associated 
with the bottom (Compagno 1984), inhabiting bays and muddy shallows 
(Eschmeyer et al. 1983). Although soupfin shark often occur as shallow as 2 
m (Compagno 1984), they also occur in submarine canyons up to 471 m 
(Compagno 1984).” 
 
(Love et al. 2005, Anonymous 2006) 

 
 
 
 
 



This page left intentionally blank. 



1

Walker, Colleen

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Monday, January 14, 2008 7:09 PM
To: Murphy, Michael
Cc: Browne, Peter; Alison Agness
Subject: MMPA/ESA sea lion considerations

Hi Michael, 
 
There were some questions raised earlier about the ability of OPT to approach the buoy if and 
when ESA‐listed and non‐listed marine mammals are present. Here is the response from our 
Protected Resources Division (Alison Agness) regarding this subject: 
 
The current NMFS guideline for vessel approach of pinnipeds hauled out is 100 yards.  
Monitoring or maintenance activities by OPT at least 100 yards from the buoy are within the 
current NMFS guidelines.  If pinnipeds do not leave the buoy upon approach up to 100 yards, 
and the pinnipeds are non‐ESA listed species (i.e., California sea lions), OPT can proceed to 
deter the said marine mammal from damaging private property so long as such measures do not 
result in the death or serious injury of a marine mammal (Section 101.(a)(4)(A) of the MMPA). 
If pinnipeds are ESA‐listed Steller sea lions, OPT cannot pursue any directed take, including 
intentional harassment, and must remain at least 100 yards from the buoy so long as the ESA‐
listed species is present. 
 
OPT does not need authorization to fence the buoy, and if during the monitoring phase it is 
determined that pinnipeds use the buoy as haul out space, it would be advisable to use a 
fencing alternative on the buoy shortly thereafter to avoid the necessity of additional 
regulatory provisions.  For example, if OPT needed to perform emergency maintenance that 
required immediate attention regardless of pinniped presence, additional regulatory 
provisions would have to be sought by the company to be compliant with the ESA and MMPA.  In 
order for OPT to have legal coverage to approach the buoy at closer range than 100 yards when 
pinnipeds are hauled out, OPT would need an IHA (Section 101.(a)(5) of the MMPA) and an ITS 
issued as part of their ESA section 7 consultation.  In order to allow OPT to pursue directed 
take including intentional harassment of an ESA‐listed Steller sea lions, a 4(d) rule would 
have to be issued under the ESA. 
 
Alison will be on the phone on Wednesday if you have any questions. 
 
‐Bridgette 
 
‐‐ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
 



This page left intentionally blank. 



1

Walker, Colleen

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Thursday, January 17, 2008 8:09 PM
To: Murphy, Michael; Browne, Peter
Cc: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin 

Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Bruce Mate; Steve Kopf; Alison Agness

Subject: Cetacean study plan comments
Attachments: Cetacean Study Plan_Jan8 08_Lohrmanedits.pdf

Michael and Peter, 
 
Please see the attached document for comments on the Cetacean study plan. I hope my edits 
came through, this is my first time using the edit tool in Adobe. If not, let me know and I 
could just do track changes in Word. 
 
Call me with any questions. These comments capture the discussions Alison and I had before 
the meeting. 
 
‐Bridgette 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 1 - Cetaceans 
Rev 1 - January 8, 2008 

 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters having a total capacity of 2.1 megawatt (MW), to be located 
approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area within 
which the 10-buoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.05 square miles).  The PowerBuoys will be deployed in an array of two to three rows, 
approximately in a north-south orientation and parallel to the beach.  Each row will consist of 
three to five 150 kilowatt (kW) PowerBuoys (Figures 2, 3, and 4).  OPT plans to deploy the 
10-buoy array during the summer of 2009.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2008, which will not be grid connected. 
 
1.0 Description of Issue 
 
Gray whales and harbor porpoise are the two cetacean species most commonly found in the 
project area.  The proposed project is in the migratory path of gray whales, which migrate from 
the Bearing Sea to Baja, California, and harbor porpoise are regularly seen in the area.  In 
addition, humpback whales are known to periodically swim off of the mouth of the Umpqua 
River.  Agency staff have indicated that over a 50-year license term, other large whales, which 
all typically occur further offshore than where the project is located, may occasionally swim 
through the project area.  The Aquatic Species Subgroup is concerned that gray whales and other 
large whales may not be able to detect the project mooring system and subsequently collide or 
become entangled with mooring cables.  Whales may swim with their mouth open, and there is a 
specific concern that the mooring line may become lodged in the mouth of a feeding whale.  If 
gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has also expressed concern over the 
potential effects from altering their migration route to avoid the project. 
 
2.0 Relevant Existing Information 
 
2.1 Cetaceans - Non-ESA Listed 
 
Oregon marine waters support 15 cetacean species that are not ESA listed on an intermittent or 
year-around basis (NOAA 2007a).  These species do not pose commercial harvest value, but do 
provide some recreational importance in terms of whale watching.  Overall, there is little 
unnatural mortality or pressure on population numbers.  Population trends for the 15 cetacean 
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FIGURE 2 
ISOMETRTIC VIEW OF POWERBUOY ARRAY 
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FIGURE 3 
PLAN VIEW OF POWERBUOY ARRAY 

 
 
 

FIGURE 4 
PROFILE VIEW OF POWERBUOY ARRAY 
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Middle PowerBuoy is located forward of side PowerBuoys.  Subsea pod shown below PowerBuoy on right.  Note:  
assumed depth is 197 feet (60 meters).  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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species appear relatively stable (National Oceanic and Atmospheric Administration [NOAA] 
2007a).  A summary was generated of information compiled by NOAA (2007a) for each of these 
species regarding distribution, habitat use, and population status (Table 1).  In addition, maps 
were generated of whale and dolphin and porpoise sightings from aerial surveys conducted in 
1989 to 1990 and 1996 (Figures 5 and 6). 
 
Based upon both literature review and sea-based surveys plotted in Figures 5 and 6, gray whales 
(Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two cetacean species 
most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 7).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs.  Gray whales feed on benthic invertebrates and generally remain within a 
few miles of the shoreline (Rice and Wolman 1971).  They can intermittently be found near the 
mouths of estuaries as they are searching for food. 
 
Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002). 
 
2.2 Cetaceans - ESA Listed 
 
OPT has contacted the NMFS and requested information on species in the project vicinity that 
are protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally-listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
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TABLE 1 
SUMMARY OF POTENTIAL CETACEANS WITHIN THE PROJECT AREA FROM NOAA STOCK ASSESSMENT REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California. Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off of 
California and its population status is 
in excellent condition.  

Striped dolphin Stenella coeruleoalba No sightings in Oregon. Located within 100-300 nm from 
coastline in California. Prefer warm 
water and distant offshore locations.  

Potential increase in population.  
Population not considered threatened 
and is not a strategic stock. 

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends.  

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 
north and south movements. 

Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock.  
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 

transboundary waters. 
Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability.  

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known.   

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a. 
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FIGURE 5 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 6 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007. 
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FIGURE 7 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002. 

 
 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 
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Humpback Whale 
 
The humpback whale (Megaptera novaeangliae), listed as federally endangered, is a highly-
migratory marine mammal that ranges along the west coast and worldwide (NMFS 2005).  
Populations of the humpback whale are classified as endangered; however, numbers are 
improving.  Population estimates suggest an annual 6 to 7 percent increase in population over the 
last 20 years (NMFS 2005).  Humpback whales can grow to a length of 15 meters and weigh 
23,000 to 36,000 kg and reach sexual maturity at around 12 meters in length or 6 to 10 years of 
age (American Cetacean Society [ACS] 2004a).  Females of reproductive age generally bear a 
calf every 2 to 3 years.  Humpback whales are in the group known as baleen whales, which feed 
on small crustaceans (known as krill), and various species of small fish.  Each whale may 
consume nearly a ton of food per day by filtering huge volumes of seawater.  Feeding behavior 
can vary from deep diving in pursuit of prey, cooperative feeding such as herding and formation 
feeding (echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the 
surface which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; 
Weinrich et al. 1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that move to the along the West Coast to British Columbia in summer/fall. 
2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 

that migrate to north British Columbia or southern Alaska through Prince Williams Sound 
west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
Based upon these definitions, two of the three populations migrate through Oregon’s coastal 
waters annually.  While the known route of humpbacks is not precise, the three identified stocks 
do follow general migrational trends.  Movement along the coastline primarily occurs during 
summer and fall; however, historical whale observations have been made in every month except 
February, March, and April (NMFS 1991).  Generally, humpback sightings in northwest coastal 
waters are uncommon (Figure 8).  However, humpback whales have been reported occasionally 
off of the mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), 
which is approximately 6 miles south of the project area.  Recent efforts to tag humpback whales 
by Oregon State University (OSU) led to 10 observations in July and August of 2002 between 
Coos Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over five 
miles offshore in highly productive optimal foraging areas. 
 
Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphic  
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FIGURE 8 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. 
 Thick line indicates the outer boundary of all 

surveys combined. 
Source:  NMFS 2005. 
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morphology.  Adult males can reach lengths of 15 to 18 m and weigh 31,750 to 40,800 kg while 
the smaller females rarely exceed 11 m and 12,000 to 12,700 kg (ACS 2004b).  Males reach 
sexual maturity at 10 to 12 m or about 10 years of age but are not thought to be active breeders 
until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 2004b).  Females 
reach sexual maturity at 8 to 9 m or 7 to 13 years of age and are believed to produce a calf about 
every 5 years (NOAA 2007b).  This species often forms family groups of females and their 
young.  Young males between the ages of 4 and 21 years may be found in “bachelor schools” 
whereas fully mature adult males often travel alone, though they can sometimes be found with 
female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington.  Prior to commercial whaling, the world-wide population 
of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent estimates 
put the population at about 360,000 animals.  Regarding the California-Oregon-Washington 
stock, NOAA estimates that there are 1,233 whales based on survey data collected from 1996 to 
2001 (NOAA 2007b).  Population estimates have varied dramatically at times and have shown 
no apparent trend. 
 
Since the sperm whale is a deep-diving mammal, it requires deepwater habitat.  Sperm whales 
spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In these waters, 
they prey upon native deepwater species including squid, shark, skates, and other fishes (NOAA 
2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis), federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 180° 
W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found off of 
the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 m and weigh 
12,700 to 15,400 kg with females being slightly larger (ACS 2004c).  They reach sexual maturity 
at about 10 years of age or about 12.2 m (males) and 13.1 m (females).  Very little is known 
regarding mating activities but it likely can happen year round (ACS 2004c).  Once of 
reproductive age, females may calve every 2 to 3 years and calves typically stay with the mother 
about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note: Dashed line represents the U.S. EZ; bold line indicates the 

outer boundary of all surveys combined. 
Map Credit:  Carretta et al. 2005. 
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The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nm (NOAA 2007a). 
 
Blue Whale 
 
The federally-endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
 
As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current world-wide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a). 
 
Fin Whale 
 
Federally-endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters. For stock assessment purposes, 
NOAA recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall.  
Though it is not clear where they move to during winter/spring, it is unlikely they make large-
scale migrations (NOAA 2007d).  They generally travel alone or in small groups but 
aggregations can occur in areas (ACS 2004e).  They are able to communicate over vast distances 
due to their powerful song. 
 
Second only to the blue whale, the fin whale can reach lengths of 24 m in the northern 
hemisphere and 26.8 m in the southern hemisphere and a weight of 45,360 to 63,500 kg (ACS 
2004e).  Females are slightly larger than males.  Little is known of their reproductive behavior, 
breeding, or calving areas.  Sexual maturity is thought to occur between 6 and 10 years of age 
and the female calving cycle is 2 to 4 years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 1,800 
kg of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling schools of 
fish at high speed and then turning on their right side to consume the fish (ACS 2004e). 
 
Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
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was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005, Pers. Comm. Bruce Mate, Director, 
OSU Marine Mammal Institute, October 2, 2007) than those found within the project vicinity. 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  However, most sightings have occurred in the summer in inland waters 
of Washington and British Columbia (Carretta et al. 2005). 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 9.8 m in 
length and nearly 10,000 kg in weight while females may reach 8.5 m in length and 7,500 kg 
weight (NOAA 2007c).  Males are thought to reach sexual maturity at 5.2 to 6.4 m, have an 
average life span of 30 years and maximum longevity of 50 to 60 years.  Females generally reach 
sexual maturity at 4.6 to 5.4 m, have an average life span of 50 years, and maximum longevity of 
80 to 90 years (NOAA 2007c, NMFS 2006b).  Female residents are thought to give birth every 
five years for about 25 years, and then enter into a post-reproductive period.  The birthing rate is 
highly variable and may be affected by a recent loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
though fall (NMFS 2006b).  Chinook salmon appeared to be the preferred prey, even when other 
salmon species were more abundant.  Little is known of their winter and early spring foraging 
patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, using 
echolocation, passive listening, and well developed vision to locate and capture prey (NMFS 
2006b). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2006b; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as central California, and as far north as the Queen Charlotte Islands.  
Offshore movements and distribution are largely unknown with only 28 confirmed coastal 
sightings over the last 30 years  
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The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2006b).  Capture of Southern Resident whales for the public display industry 
resulted in numbers dropping to fewer than 70 in 1973, when annual counts of killer whales 
began.  Abundance estimates for killer whales are based on individual counts of the entire 
population each year.  These estimates should be considered minimum estimates as some 
individuals may be missed.  Based on the 2005 stock assessment report (Carretta et al. 2005), 
numbers generally increased until 1995 when 99 animals were counted.  Numbers then declined 
to 79 whales in 2000, with the most recent count of 83 in 2003.  Further updates indicate 
numbers have increased slightly since 2000 and were estimated to be 91 based on the 2005 
census (NOAA 2007a). 
 
While research indicates that the SRKW has very low population numbers (NMFS 2006b) and 
rarely occurs off the Oregon Coast (Carretta et al. 2005), it is possible that this species could pass 
through the project area. 
 
2.3 Existing Information about Potential Effects 
 
One issue that has been raised is the possibility of whale entanglement in the project mooring 
system.  The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 4- 
to 5-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 
diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 
“S” shape with floats attached to the cable and a clump weight at the seabed (Figure 4).  The 
football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to 
give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of 
the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
Celikkol (1999) analyzed the risk of entanglement for an offshore aquaculture farm which had a 
mooring system similar to the one proposed in this project and concluded that “the chance of 
whale entanglement should be considered unlikely to very unlikely” due to the absence of 
structures known to cause entanglements such as slack lines and netting.  An examination of the 
NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) shows that since 1999 the 
known causes of fin and humpback whale mortalities due to entanglement are limited to fishing 
gear, drift gillnets, crab pot lines, and polypropylene/nylon lines.  The mooring lines of the 
project and the power/fiber optic cables are more substantial than the fishing or crab pot lines 
that have been involved in previous entanglement incidents.  The mass of the PowerBuoys and 
the anchors combined with the size, strength, and tension of the mooring cables is expected to 
create enough tension to preclude the formation of loops or twists around a passing animal.  The 
combination of heavy mooring gear and relatively taut mooring lines has been shown to render 
the potential for entanglement negligible (Wursig and Gailey 2002).  The power/fiber optic 
cables descending from the PowerBuoys to the seabed have a smaller diameter than the mooring 
lines (2.8 inches verses 4 to 5 inches).  However, this is still a substantial cable and considering 
the relative rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that 
these cables will form loops or twist around a passing animal. 
 
The concern over whales potentially colliding with mooring lines or PowerBuoys is based 
largely on the fact that very little is known about the whale’s behavior in response to large man-
made obstacles.  Whale impacts with ships, buoys, and other moored objects are considered to be 
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uncommon.  In an analysis of a similar type of wave energy project having four buoys in the 
state of Washington, FERC (2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the buoys.  To illustrate this point, Figure 10 depicts, to scale, a gray whale of 
average length (45 feet [NMFS 2007]) within the buoy array.  It is worth noting that, while the 
mooring lines are taut, they do allow for some give and the hard, rounded surface of the 
PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
 

FIGURE 10 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE BUOY ARRAY 

 
 
Previous research by Electric Power Research Institute (EPRI) reports that “…noise from wave 
power plant machinery will generally increase in proportion to the ambient background noise 
associated with surface wave conditions, thus tending to minimize its noticeable effect” (EPRI 
2004).  Ambient noise in the ocean originates from commercial and recreational boat traffic, 
wave action, marine life, seismic events, and atmospheric noise.  Ambient ocean sounds related 
to marine traffic range from 30 to 90 dB (re:  1 �Pa2/Hz) at 5 to 3,000 Hz.  Breaking waves and 
the associated spray and bubbles generate sounds with a frequency of 500 to 100,000 Hz 
(University of Rhode Island, Office of Marine Programs 2007).  
 
Noise from project construction and maintenance could negatively impact cetaceans for a 
temporary period.  OPT expects that peak noise emission will be generated by a vessel fully 
underway, and will be no greater than 130 to 160 dB (ref. 1�Pa) over a frequency range of 250 to 
2,000 Hz (Thomsen et al. 2006; LGL Ecological Research Associates, Inc. [LGL] 1991).  OPT 
expects a vessel to be fully underway only when traveling to and from the project site.  Most of 
the time during project installation and maintenance, the sound intensity will be much lower.  
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Generally, slow-moving vessels will produce noise at less than 120 dB (ref: 1�Pa) and be located 
over approximately 600 feet from whale groups, which should not provoke a fleeing reaction 
(Moore and Clarke 2002). 
 
During project operation, the underwater noise should primarily originate from waves impacting 
the float portion of the PowerBuoy and movement of internal mechanical components.  
According to the Minerals Management Service (MMS), “[o]nce installed, wave energy 
technologies would produce low-intensity, broadband noise of a repetitive continuous nature, 
similar in character to noise from ship operations.  Such noise would be expected to have 
minimal impacts to human and marine populations” (MMS 2007). 
 
Recent discussions with marine mammal and acoustic experts have indicated that gray whales in 
particular are acutely aware of their environment and are likely to avoid the wave parks through 
a combination of visual acuity, passive acoustic detection, and echo-location.  Scientists have 
observed that gray whales are very perceptive and able to accurately maneuver around man-
made objects.  In fact, gray whales often use the anchor chain of moored vessels as a type of 
“scratching post” (Pers. comm. Bruce Mate,  Director, OSU Marine Mammal Institute,  
undated). 
 
However, evaluating the effects of a PowerBuoy on whales in any credible way is at present 
difficult due to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior.  OPT therefore believes that the proposed 
phased whale research program, within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park. 
 
3.0 Project Effects 
 
The Aquatic Species Subgroup is concerned that gray whales and other large whales may not be 
able to detect the project mooring system and subsequently collide or become entangled with 
mooring cables.  Whales may swim with their mouth open, and there is a specific concern that 
the mooring line may become lodged in the mouth of a feeding whale.  If gray whales, which 
regularly migrate through the project area, are successful in detecting the project infrastructure, 
the Aquatic Species Subgroup has also expressed concern over the potential effects from altering 
their migration route to avoid the project. 
 
4.0 Need for Additional Information 
 
While there is evidence suggesting that whales will detect and avoid a wave energy project, 
OPT, the Aquatic Species Subgroup, and other members of the research community believe that 
it is prudent to develop a better understanding of:  1) migratory whale paths in the project 
vicinity; and 2) how whales behave in the presence of the project (e.g., do they have the acuity to 
detect and avoid the systems).  If study results indicated that a deterrent system should be 
employed, the Aquatic Species Subgroup indicated that the type and effectiveness of the acoustic 
guidance used should be thoroughly evaluated.  Lastly, the Aquatic Species Subgroup indicated 
an interest in evaluating potential project effects and mitigation within the framework of an 
adaptive management plan. 
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Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994). 
 
5.0 Study Plan 
 
5.1 Study Objectives 
 
The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
� Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

� Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

� Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
buoys. 

 
At this juncture, only the specifics of Phase I have been fully developed.  Migratory behavior by 
whales has been the subject of numerous studies (Rugh et al. 2001; Mate and Ramirez 2003; 
Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et al. 2000; Steiger and 
Calambokidis 2000; Urban et al. 2000), so the methodology for completing this work has been 
well established.  However, due to the newness of the technology, OPT has opted to consult with 
a panel of marine experts before committing to a specific study methodology for Phases II and 
III of this work plan.  Therefore, the descriptions of these two phases provided below should be 
considered to be preliminary and are provided primarily for discussion purposes only. 
 
5.2 Phase I - Baseline Characterization 
 
The OSU Marine Mammal Institute has proposed the following Phase I study of gray whales 
along the Oregon coast in response to the proposed installation of wave energy projects.  This 
phase consists of two tasks: 
 
� Task 1, Gray Whale Migration Baseline Study - This task will occur in winter 2007 and 

spring 2008 and will provide baseline data on the route, rate, and timing of migrating gray 
whales as well as the presence of other large whale species. 

� Task 2, Gray Whale Monitoring Study Plan - This task will include: 
− A small conference with leading marine mammal and acoustic experts in early 2008 

to further define and resolve issues; 
− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor gray whales in the 

presence of a wave energy system. 
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5.2.1 Task 1 - Gray Whale Migration Baseline Study 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 m above mean sea level and distance to the horizon is approximately 16 km. On a good 
weather day, the observers may be able to see whales near the horizon.  However, due to the 
accuracy of the method, reliable distribution and movement data are restricted to a smaller radius 
(about 9 km) around the observation station.  Observations will take place every day (weather 
permitting) from 8:00 a.m. until 3:00 p.m. during the winter of 2007/20081 and the northward 
migration during 2008.   
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting four days of aerial surveys during the southbound migration off the Florence coast.  
Aerial surveys will occur on fair weather days around the project site from 0 to 10 miles offshore 
over an approximately 50-square-mile area from Florence to Haceta Head.  During the surveys, 
Global Position System (GPS) will be used to determine position of whales and to assess their 
consistent favor of specific water depths in order to relate those to what is observed off Yaquina 
Head.  This will be done during the southbound migration when the largest number of 
whales/hour are moving  and the survey can expect to be most efficient in a short period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 
offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 

                                                 
1  Observations began on December 10, 2007. 
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time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when buoys will be present and data would be 
collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foul Weather (approximately 130 
meters above sea level) to determine the practicality of “handing off” observation of specific 
whales and as a means to determine the consistency of whale travel in relation to bottom depth, 
distance from shore, and speed.  These data may be valuable in planning for future tracking, 
when positioning a vessel at the same distance (and water depth) offshore of Yaquina Head 
might be necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  Other than gray whales, no other whale is nearly as common within 3 miles 
of shore.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off of Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
� A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour.  In 
addition to statistical assessment of the timing, speed, distance from shore and water depth 
of migrant whales, we will provide a simple correlation of counts with wind and swell data 
collected from local buoy systems which will provide insight into some whale sightability 
issues up to B-5 wind levels. 

� Dissemination of the findings in a peer reviewed journal. 
� Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
In the first half of 2008, the OSU Marine Mammal Institute will conduct a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
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acoustic experts2.  The purpose of the meeting will be to further discuss and resolve the 
following: 
 
� Potential need for and effectiveness of active deterrence, as well as its other potential 

effects on marine resources. 
� Device options for active deterrence. 
� Methodology for monitoring whale behavior near wave energy systems.  The currently 

proposed post-deployment monitoring (outlined below in Section 5.4) is subject to change 
based on meeting results. 

� Applicability of recommendations from marine mammal group of Ecological Effects 
Workshop3. 

 
The following deliverables will be completed for Task 2: 
 
� A report summarizing key findings of the workshop; 
� A recommendation on a strategy to avoid whale entanglements and collisions; and 
� A study plan for monitoring the behavior of whales near wave energy systems. 
 
5.3 Phase II - Acoustic Emissions Characterization 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kane’ohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) in its Environmental Assessment for the 
Kane’ohe Bay Project Operation, the Department of the Navy (2003) concluded that “It is 
unlikely that noise from system installation or operation would have adverse impacts on 
humpback whales, dolphins, and green sea turtles.  The USFWS and NMFS concur with the 
Navy that the Proposed Action is not likely to adversely affect threatened or endangered species.  
The taking of marine mammals protected under the MMPA is unlikely during the installation and 
operation of the WEC system.” 
 
While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 
� Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
� Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
� Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 

                                                 
2  Participants invited to this meeting by Dr. Mate will include:  Brandon L. Southall NOAA Acoustics Program, 

National Marine Fisheries Service, Office of Protected Resources, Marine Mammal Division; Chris Clark, 
Cornell University; Roger L. Gentry, private consultant (directs marine mammal issues for the Joint Industry 
Gas Program - International Association of Oil and Gas Producers); Dave Mellinger, OSU and NOAA Pacific 
Marine Environmental Laboratory, and W. John Richardson, LGL Ltd. Environ. Res. Assoc., King City, 
Ontario.  Following confirmation of attendees, an updated list will be provided to the Aquatic Species 
Subgroup. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 
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Instead, OPT proposes to conduct in situ measurements of the acoustic emissions of the 
PowerBuoy system park as a function of seastate at the Reedsport OPT Wave site.  The intent 
will be to measure the frequency and amplitude of emissions in relation to the background noise. 
This testing will be completed on the single PowerBuoy, which is expected to be installed by 
summer 2008. These values will be compared against previous studies in order to form an 
assessment of the potential effects of the project on marine resources.  These data will also 
provide additional information towards the determination as to whether whales will be likely to 
detect and avoid the proposed project in all weather conditions.  Therefore, OPT will produce the 
final testing protocol after the meeting of the marine mammal experts described in Task 1. 
 
5.4 Phase III - Post-Deployment Monitoring 
 
OPT proposes to observe the presence of whales during times when migrating gray whales are 
known to be in the area and to assess their behavior in response to the presence of the proposed 
project.  Observers will also document any observations of whales becoming entangled or 
coming in contact with mooring lines or buoys. 
 
� Monitor single PowerBuoy installation during southbound migration, winter 2008/2009. 
� Monitor whales during the three gray whale southbound migrations (winter) following 

deployment of the 10-PowerBuoy array (anticipated to be winter 2009/2010 through winter 
2011/2012). 
Northbound migration will be evaluated if determined appropriate given results of Phase I, 
the workshop with cetacean experts, and discussion with the Aquatic Species Subgroup.  A 
threshold to warrant looking at northbound migration will be determined. 

� Monitoring will be conducted by a visual observer team of two trained persons which will 
be located on a vessel which will be anchored as close as safely possible to the array.  The 
vessel will be selected to maximize the height above sea level from which the observers 
are stationed.  The crew will use binoculars to spot and track cetaceans in the area.  In 
addition, crew will document seabirds and pinnipeds, as well as any sea turtles that are 
observed.  The crew will minimize the use of engines, generators, and on-board systems to 
minimize the input of the vessel to deterring the whales. 

 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior as well as any unexpected negative effects (e.g., entanglement, contact with lines, or 
buoys).  
 
As with Phase II, the study plan for Phase III will be finalized after the meeting of the marine 
mammal experts but before the deployment of the single PowerBuoy.  OPT will allow sufficient 
time for agencies to review and comment upon this plan prior to the deployment of the 10 
PowerBuoys.  OPT will also provide a decision tree that would outline the actions that would be 
taken in the event that the project is observed to be creating negative effects for whales.  This 
approach is consistent with the Aquatic Species Subgroup’s interest in utilizing an adaptive 
management strategy for this work. 
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Walker, Colleen

From: Laurel Hillmann [Laurel.Hillmann@state.or.us]
Sent: Thursday, January 17, 2008 4:42 PM
To: Murphy, Michael
Cc: skopf@advan-tek.com; Therese Hampton @ H&H Solutions; Browne, Peter; Bridgette 

Lohrman; Cristen N Don; Gregory Mcmurray
Subject: RE:  OPT - Fish and Invertebrates Study Plan
Attachments: Cetacean Study Plan 080108LGHJan17.pdf; FishInv-080111lgh.pdf; EMF-080111.pdf; 

Pinniped Study Plan 080104lgh.pdf

Michael, 
You had said we should get you any additional comments on the plans today if possible. 
Comments on these versions of the drafts are attached. Some of it reiterates what I said in 
the meeting but that doesn't appear in the summary below (most are minor), some of them are 
for studies we didn't get to yesterday. Thanks. 
Cheers, 
Laurel 
 
 
>>> "Murphy, Michael" <Michael.Murphy@DevineTarbell.com> 1/17/2008 11:42 AM >>> 
Good morning, 
  
Thanks to those of you who participated in yesterday's meeting.  I think it was a productive 
session. During yesterday's meeting we reviewed the draft Fish and Invertebrate Study Plan.  
It was decided that the "draft" plan would be reviewed and there would be a phone call on 
January 31st or February 1st to informally discuss comments with a final draft to be issued 
following the call.  We also agreed that I would distribute the draft today along with a 
bullet item list of those comments that were brought up yesterday.  I have attached the file 
for the draft plan with this email. 
  
Those comments provided yesterday include; 
  
‐ OPT needs to idenify the locations of the control sites 
‐ OPT to consider a control site for biofouling 
‐ Add grain size analyisis to the benthic sampling methods 
‐ Include the regulatory designation for sturgeon 
‐ Mention that mysids and sand lance will be caught in the epibenthic trawl. 
‐ Mention that the rockfish study will also catch jack mackeral 
‐ OPT to discuss further monitoring opportunities with OSU. 
‐ OPT to also review sea lamprey habitat reqirements  
  
  
Please let me kow if I missed anything and do not hesitate to contact me should you have any 
questions. 
  
Best Regards  
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 1 - Cetaceans 
Rev 1 - January 8, 2008 

 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters having a total capacity of 2.1 megawatt (MW), to be located 
approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area within 
which the 10-buoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.05 square miles).  The PowerBuoys will be deployed in an array of two to three rows, 
approximately in a north-south orientation and parallel to the beach.  Each row will consist of 
three to five 150 kilowatt (kW) PowerBuoys (Figures 2, 3, and 4).  OPT plans to deploy the 
10-buoy array during the summer of 2009.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2008, which will not be grid connected. 
 
1.0 Description of Issue 
 
Gray whales and harbor porpoise are the two cetacean species most commonly found in the 
project area.  The proposed project is in the migratory path of gray whales, which migrate from 
the Bearing Sea to Baja, California, and harbor porpoise are regularly seen in the area.  In 
addition, humpback whales are known to periodically swim off of the mouth of the Umpqua 
River.  Agency staff have indicated that over a 50-year license term, other large whales, which 
all typically occur further offshore than where the project is located, may occasionally swim 
through the project area.  The Aquatic Species Subgroup is concerned that gray whales and other 
large whales may not be able to detect the project mooring system and subsequently collide or 
become entangled with mooring cables.  Whales may swim with their mouth open, and there is a 
specific concern that the mooring line may become lodged in the mouth of a feeding whale.  If 
gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has also expressed concern over the 
potential effects from altering their migration route to avoid the project. 
 
2.0 Relevant Existing Information 
 
2.1 Cetaceans - Non-ESA Listed 
 
Oregon marine waters support 15 cetacean species that are not ESA listed on an intermittent or 
year-around basis (NOAA 2007a).  These species do not pose commercial harvest value, but do 
provide some recreational importance in terms of whale watching.  Overall, there is little 
unnatural mortality or pressure on population numbers.  Population trends for the 15 cetacean 
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FIGURE 2 
ISOMETRTIC VIEW OF POWERBUOY ARRAY 
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FIGURE 3 
PLAN VIEW OF POWERBUOY ARRAY 

 
 
 

FIGURE 4 
PROFILE VIEW OF POWERBUOY ARRAY 
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Middle PowerBuoy is located forward of side PowerBuoys.  Subsea pod shown below PowerBuoy on right.  Note:  
assumed depth is 197 feet (60 meters).  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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species appear relatively stable (National Oceanic and Atmospheric Administration [NOAA] 
2007a).  A summary was generated of information compiled by NOAA (2007a) for each of these 
species regarding distribution, habitat use, and population status (Table 1).  In addition, maps 
were generated of whale and dolphin and porpoise sightings from aerial surveys conducted in 
1989 to 1990 and 1996 (Figures 5 and 6). 
 
Based upon both literature review and sea-based surveys plotted in Figures 5 and 6, gray whales 
(Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two cetacean species 
most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 7).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs.  Gray whales feed on benthic invertebrates and generally remain within a 
few miles of the shoreline (Rice and Wolman 1971).  They can intermittently be found near the 
mouths of estuaries as they are searching for food. 
 
Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002). 
 
2.2 Cetaceans - ESA Listed 
 
OPT has contacted the NMFS and requested information on species in the project vicinity that 
are protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally-listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
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TABLE 1 
SUMMARY OF POTENTIAL CETACEANS WITHIN THE PROJECT AREA FROM NOAA STOCK ASSESSMENT REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California. Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off of 
California and its population status is 
in excellent condition.  

Striped dolphin Stenella coeruleoalba No sightings in Oregon. Located within 100-300 nm from 
coastline in California. Prefer warm 
water and distant offshore locations.  

Potential increase in population.  
Population not considered threatened 
and is not a strategic stock. 

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends.  

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 
north and south movements. 

Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock.  
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 

transboundary waters. 
Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability.  

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known.   

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a. 
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FIGURE 5 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 6 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007. 
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FIGURE 7 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002. 

 
 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 
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Humpback Whale 
 
The humpback whale (Megaptera novaeangliae), listed as federally endangered, is a highly-
migratory marine mammal that ranges along the west coast and worldwide (NMFS 2005).  
Populations of the humpback whale are classified as endangered; however, numbers are 
improving.  Population estimates suggest an annual 6 to 7 percent increase in population over the 
last 20 years (NMFS 2005).  Humpback whales can grow to a length of 15 meters and weigh 
23,000 to 36,000 kg and reach sexual maturity at around 12 meters in length or 6 to 10 years of 
age (American Cetacean Society [ACS] 2004a).  Females of reproductive age generally bear a 
calf every 2 to 3 years.  Humpback whales are in the group known as baleen whales, which feed 
on small crustaceans (known as krill), and various species of small fish.  Each whale may 
consume nearly a ton of food per day by filtering huge volumes of seawater.  Feeding behavior 
can vary from deep diving in pursuit of prey, cooperative feeding such as herding and formation 
feeding (echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the 
surface which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; 
Weinrich et al. 1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that move to the along the West Coast to British Columbia in summer/fall. 
2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 

that migrate to north British Columbia or southern Alaska through Prince Williams Sound 
west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
Based upon these definitions, two of the three populations migrate through Oregon’s coastal 
waters annually.  While the known route of humpbacks is not precise, the three identified stocks 
do follow general migrational trends.  Movement along the coastline primarily occurs during 
summer and fall; however, historical whale observations have been made in every month except 
February, March, and April (NMFS 1991).  Generally, humpback sightings in northwest coastal 
waters are uncommon (Figure 8).  However, humpback whales have been reported occasionally 
off of the mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), 
which is approximately 6 miles south of the project area.  Recent efforts to tag humpback whales 
by Oregon State University (OSU) led to 10 observations in July and August of 2002 between 
Coos Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over five 
miles offshore in highly productive optimal foraging areas. 
 
Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphic  
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FIGURE 8 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. 
 Thick line indicates the outer boundary of all 

surveys combined. 
Source:  NMFS 2005. 
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morphology.  Adult males can reach lengths of 15 to 18 m and weigh 31,750 to 40,800 kg while 
the smaller females rarely exceed 11 m and 12,000 to 12,700 kg (ACS 2004b).  Males reach 
sexual maturity at 10 to 12 m or about 10 years of age but are not thought to be active breeders 
until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 2004b).  Females 
reach sexual maturity at 8 to 9 m or 7 to 13 years of age and are believed to produce a calf about 
every 5 years (NOAA 2007b).  This species often forms family groups of females and their 
young.  Young males between the ages of 4 and 21 years may be found in “bachelor schools” 
whereas fully mature adult males often travel alone, though they can sometimes be found with 
female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington.  Prior to commercial whaling, the world-wide population 
of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent estimates 
put the population at about 360,000 animals.  Regarding the California-Oregon-Washington 
stock, NOAA estimates that there are 1,233 whales based on survey data collected from 1996 to 
2001 (NOAA 2007b).  Population estimates have varied dramatically at times and have shown 
no apparent trend. 
 
Since the sperm whale is a deep-diving mammal, it requires deepwater habitat.  Sperm whales 
spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In these waters, 
they prey upon native deepwater species including squid, shark, skates, and other fishes (NOAA 
2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis), federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 180° 
W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found off of 
the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 m and weigh 
12,700 to 15,400 kg with females being slightly larger (ACS 2004c).  They reach sexual maturity 
at about 10 years of age or about 12.2 m (males) and 13.1 m (females).  Very little is known 
regarding mating activities but it likely can happen year round (ACS 2004c).  Once of 
reproductive age, females may calve every 2 to 3 years and calves typically stay with the mother 
about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note: Dashed line represents the U.S. EZ; bold line indicates the 

outer boundary of all surveys combined. 
Map Credit:  Carretta et al. 2005. 
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The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nm (NOAA 2007a). 
 
Blue Whale 
 
The federally-endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
 
As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current world-wide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a). 
 
Fin Whale 
 
Federally-endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters. For stock assessment purposes, 
NOAA recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall.  
Though it is not clear where they move to during winter/spring, it is unlikely they make large-
scale migrations (NOAA 2007d).  They generally travel alone or in small groups but 
aggregations can occur in areas (ACS 2004e).  They are able to communicate over vast distances 
due to their powerful song. 
 
Second only to the blue whale, the fin whale can reach lengths of 24 m in the northern 
hemisphere and 26.8 m in the southern hemisphere and a weight of 45,360 to 63,500 kg (ACS 
2004e).  Females are slightly larger than males.  Little is known of their reproductive behavior, 
breeding, or calving areas.  Sexual maturity is thought to occur between 6 and 10 years of age 
and the female calving cycle is 2 to 4 years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 1,800 
kg of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling schools of 
fish at high speed and then turning on their right side to consume the fish (ACS 2004e). 
 
Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
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was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005, Pers. Comm. Bruce Mate, Director, 
OSU Marine Mammal Institute, October 2, 2007) than those found within the project vicinity. 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  However, most sightings have occurred in the summer in inland waters 
of Washington and British Columbia (Carretta et al. 2005). 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 9.8 m in 
length and nearly 10,000 kg in weight while females may reach 8.5 m in length and 7,500 kg 
weight (NOAA 2007c).  Males are thought to reach sexual maturity at 5.2 to 6.4 m, have an 
average life span of 30 years and maximum longevity of 50 to 60 years.  Females generally reach 
sexual maturity at 4.6 to 5.4 m, have an average life span of 50 years, and maximum longevity of 
80 to 90 years (NOAA 2007c, NMFS 2006b).  Female residents are thought to give birth every 
five years for about 25 years, and then enter into a post-reproductive period.  The birthing rate is 
highly variable and may be affected by a recent loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
though fall (NMFS 2006b).  Chinook salmon appeared to be the preferred prey, even when other 
salmon species were more abundant.  Little is known of their winter and early spring foraging 
patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, using 
echolocation, passive listening, and well developed vision to locate and capture prey (NMFS 
2006b). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2006b; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as central California, and as far north as the Queen Charlotte Islands.  
Offshore movements and distribution are largely unknown with only 28 confirmed coastal 
sightings over the last 30 years  
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The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2006b).  Capture of Southern Resident whales for the public display industry 
resulted in numbers dropping to fewer than 70 in 1973, when annual counts of killer whales 
began.  Abundance estimates for killer whales are based on individual counts of the entire 
population each year.  These estimates should be considered minimum estimates as some 
individuals may be missed.  Based on the 2005 stock assessment report (Carretta et al. 2005), 
numbers generally increased until 1995 when 99 animals were counted.  Numbers then declined 
to 79 whales in 2000, with the most recent count of 83 in 2003.  Further updates indicate 
numbers have increased slightly since 2000 and were estimated to be 91 based on the 2005 
census (NOAA 2007a). 
 
While research indicates that the SRKW has very low population numbers (NMFS 2006b) and 
rarely occurs off the Oregon Coast (Carretta et al. 2005), it is possible that this species could pass 
through the project area. 
 
2.3 Existing Information about Potential Effects 
 
One issue that has been raised is the possibility of whale entanglement in the project mooring 
system.  The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 4- 
to 5-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 
diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 
“S” shape with floats attached to the cable and a clump weight at the seabed (Figure 4).  The 
football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to 
give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of 
the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
Celikkol (1999) analyzed the risk of entanglement for an offshore aquaculture farm which had a 
mooring system similar to the one proposed in this project and concluded that “the chance of 
whale entanglement should be considered unlikely to very unlikely” due to the absence of 
structures known to cause entanglements such as slack lines and netting.  An examination of the 
NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) shows that since 1999 the 
known causes of fin and humpback whale mortalities due to entanglement are limited to fishing 
gear, drift gillnets, crab pot lines, and polypropylene/nylon lines.  The mooring lines of the 
project and the power/fiber optic cables are more substantial than the fishing or crab pot lines 
that have been involved in previous entanglement incidents.  The mass of the PowerBuoys and 
the anchors combined with the size, strength, and tension of the mooring cables is expected to 
create enough tension to preclude the formation of loops or twists around a passing animal.  The 
combination of heavy mooring gear and relatively taut mooring lines has been shown to render 
the potential for entanglement negligible (Wursig and Gailey 2002).  The power/fiber optic 
cables descending from the PowerBuoys to the seabed have a smaller diameter than the mooring 
lines (2.8 inches verses 4 to 5 inches).  However, this is still a substantial cable and considering 
the relative rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that 
these cables will form loops or twist around a passing animal. 
 
The concern over whales potentially colliding with mooring lines or PowerBuoys is based 
largely on the fact that very little is known about the whale’s behavior in response to large man-
made obstacles.  Whale impacts with ships, buoys, and other moored objects are considered to be 
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uncommon.  In an analysis of a similar type of wave energy project having four buoys in the 
state of Washington, FERC (2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the buoys.  To illustrate this point, Figure 10 depicts, to scale, a gray whale of 
average length (45 feet [NMFS 2007]) within the buoy array.  It is worth noting that, while the 
mooring lines are taut, they do allow for some give and the hard, rounded surface of the 
PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
 

FIGURE 10 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE BUOY ARRAY 

 
 
Previous research by Electric Power Research Institute (EPRI) reports that “…noise from wave 
power plant machinery will generally increase in proportion to the ambient background noise 
associated with surface wave conditions, thus tending to minimize its noticeable effect” (EPRI 
2004).  Ambient noise in the ocean originates from commercial and recreational boat traffic, 
wave action, marine life, seismic events, and atmospheric noise.  Ambient ocean sounds related 
to marine traffic range from 30 to 90 dB (re:  1 �Pa2/Hz) at 5 to 3,000 Hz.  Breaking waves and 
the associated spray and bubbles generate sounds with a frequency of 500 to 100,000 Hz 
(University of Rhode Island, Office of Marine Programs 2007).  
 
Noise from project construction and maintenance could negatively impact cetaceans for a 
temporary period.  OPT expects that peak noise emission will be generated by a vessel fully 
underway, and will be no greater than 130 to 160 dB (ref. 1�Pa) over a frequency range of 250 to 
2,000 Hz (Thomsen et al. 2006; LGL Ecological Research Associates, Inc. [LGL] 1991).  OPT 
expects a vessel to be fully underway only when traveling to and from the project site.  Most of 
the time during project installation and maintenance, the sound intensity will be much lower.  

Administrator
Sticky Note
I know this is just a diagram but these appear "slack" to me (they way they show up in the picture)....



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

19 (DRAFT) 

Generally, slow-moving vessels will produce noise at less than 120 dB (ref: 1�Pa) and be located 
over approximately 600 feet from whale groups, which should not provoke a fleeing reaction 
(Moore and Clarke 2002). 
 
During project operation, the underwater noise should primarily originate from waves impacting 
the float portion of the PowerBuoy and movement of internal mechanical components.  
According to the Minerals Management Service (MMS), “[o]nce installed, wave energy 
technologies would produce low-intensity, broadband noise of a repetitive continuous nature, 
similar in character to noise from ship operations.  Such noise would be expected to have 
minimal impacts to human and marine populations” (MMS 2007). 
 
Recent discussions with marine mammal and acoustic experts have indicated that gray whales in 
particular are acutely aware of their environment and are likely to avoid the wave parks through 
a combination of visual acuity, passive acoustic detection, and echo-location.  Scientists have 
observed that gray whales are very perceptive and able to accurately maneuver around man-
made objects.  In fact, gray whales often use the anchor chain of moored vessels as a type of 
“scratching post” (Pers. comm. Bruce Mate,  Director, OSU Marine Mammal Institute,  
undated). 
 
However, evaluating the effects of a PowerBuoy on whales in any credible way is at present 
difficult due to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior.  OPT therefore believes that the proposed 
phased whale research program, within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park. 
 
3.0 Project Effects 
 
The Aquatic Species Subgroup is concerned that gray whales and other large whales may not be 
able to detect the project mooring system and subsequently collide or become entangled with 
mooring cables.  Whales may swim with their mouth open, and there is a specific concern that 
the mooring line may become lodged in the mouth of a feeding whale.  If gray whales, which 
regularly migrate through the project area, are successful in detecting the project infrastructure, 
the Aquatic Species Subgroup has also expressed concern over the potential effects from altering 
their migration route to avoid the project. 
 
4.0 Need for Additional Information 
 
While there is evidence suggesting that whales will detect and avoid a wave energy project, 
OPT, the Aquatic Species Subgroup, and other members of the research community believe that 
it is prudent to develop a better understanding of:  1) migratory whale paths in the project 
vicinity; and 2) how whales behave in the presence of the project (e.g., do they have the acuity to 
detect and avoid the systems).  If study results indicated that a deterrent system should be 
employed, the Aquatic Species Subgroup indicated that the type and effectiveness of the acoustic 
guidance used should be thoroughly evaluated.  Lastly, the Aquatic Species Subgroup indicated 
an interest in evaluating potential project effects and mitigation within the framework of an 
adaptive management plan. 
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Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994). 
 
5.0 Study Plan 
 
5.1 Study Objectives 
 
The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
� Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

� Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

� Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
buoys. 

 
At this juncture, only the specifics of Phase I have been fully developed.  Migratory behavior by 
whales has been the subject of numerous studies (Rugh et al. 2001; Mate and Ramirez 2003; 
Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et al. 2000; Steiger and 
Calambokidis 2000; Urban et al. 2000), so the methodology for completing this work has been 
well established.  However, due to the newness of the technology, OPT has opted to consult with 
a panel of marine experts before committing to a specific study methodology for Phases II and 
III of this work plan.  Therefore, the descriptions of these two phases provided below should be 
considered to be preliminary and are provided primarily for discussion purposes only. 
 
5.2 Phase I - Baseline Characterization 
 
The OSU Marine Mammal Institute has proposed the following Phase I study of gray whales 
along the Oregon coast in response to the proposed installation of wave energy projects.  This 
phase consists of two tasks: 
 
� Task 1, Gray Whale Migration Baseline Study - This task will occur in winter 2007 and 

spring 2008 and will provide baseline data on the route, rate, and timing of migrating gray 
whales as well as the presence of other large whale species. 

� Task 2, Gray Whale Monitoring Study Plan - This task will include: 
− A small conference with leading marine mammal and acoustic experts in early 2008 

to further define and resolve issues; 
− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor gray whales in the 

presence of a wave energy system. 
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5.2.1 Task 1 - Gray Whale Migration Baseline Study 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 m above mean sea level and distance to the horizon is approximately 16 km. On a good 
weather day, the observers may be able to see whales near the horizon.  However, due to the 
accuracy of the method, reliable distribution and movement data are restricted to a smaller radius 
(about 9 km) around the observation station.  Observations will take place every day (weather 
permitting) from 8:00 a.m. until 3:00 p.m. during the winter of 2007/20081 and the northward 
migration during 2008.   
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting four days of aerial surveys during the southbound migration off the Florence coast.  
Aerial surveys will occur on fair weather days around the project site from 0 to 10 miles offshore 
over an approximately 50-square-mile area from Florence to Haceta Head.  During the surveys, 
Global Position System (GPS) will be used to determine position of whales and to assess their 
consistent favor of specific water depths in order to relate those to what is observed off Yaquina 
Head.  This will be done during the southbound migration when the largest number of 
whales/hour are moving  and the survey can expect to be most efficient in a short period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 
offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 

                                                 
1  Observations began on December 10, 2007. 
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time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when buoys will be present and data would be 
collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foul Weather (approximately 130 
meters above sea level) to determine the practicality of “handing off” observation of specific 
whales and as a means to determine the consistency of whale travel in relation to bottom depth, 
distance from shore, and speed.  These data may be valuable in planning for future tracking, 
when positioning a vessel at the same distance (and water depth) offshore of Yaquina Head 
might be necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  Other than gray whales, no other whale is nearly as common within 3 miles 
of shore.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off of Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
� A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour.  In 
addition to statistical assessment of the timing, speed, distance from shore and water depth 
of migrant whales, we will provide a simple correlation of counts with wind and swell data 
collected from local buoy systems which will provide insight into some whale sightability 
issues up to B-5 wind levels. 

� Dissemination of the findings in a peer reviewed journal. 
� Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
In the first half of 2008, the OSU Marine Mammal Institute will conduct a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
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acoustic experts2.  The purpose of the meeting will be to further discuss and resolve the 
following: 
 
� Potential need for and effectiveness of active deterrence, as well as its other potential 

effects on marine resources. 
� Device options for active deterrence. 
� Methodology for monitoring whale behavior near wave energy systems.  The currently 

proposed post-deployment monitoring (outlined below in Section 5.4) is subject to change 
based on meeting results. 

� Applicability of recommendations from marine mammal group of Ecological Effects 
Workshop3. 

 
The following deliverables will be completed for Task 2: 
 
� A report summarizing key findings of the workshop; 
� A recommendation on a strategy to avoid whale entanglements and collisions; and 
� A study plan for monitoring the behavior of whales near wave energy systems. 
 
5.3 Phase II - Acoustic Emissions Characterization 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kane’ohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) in its Environmental Assessment for the 
Kane’ohe Bay Project Operation, the Department of the Navy (2003) concluded that “It is 
unlikely that noise from system installation or operation would have adverse impacts on 
humpback whales, dolphins, and green sea turtles.  The USFWS and NMFS concur with the 
Navy that the Proposed Action is not likely to adversely affect threatened or endangered species.  
The taking of marine mammals protected under the MMPA is unlikely during the installation and 
operation of the WEC system.” 
 
While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 
� Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
� Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
� Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 

                                                 
2  Participants invited to this meeting by Dr. Mate will include:  Brandon L. Southall NOAA Acoustics Program, 

National Marine Fisheries Service, Office of Protected Resources, Marine Mammal Division; Chris Clark, 
Cornell University; Roger L. Gentry, private consultant (directs marine mammal issues for the Joint Industry 
Gas Program - International Association of Oil and Gas Producers); Dave Mellinger, OSU and NOAA Pacific 
Marine Environmental Laboratory, and W. John Richardson, LGL Ltd. Environ. Res. Assoc., King City, 
Ontario.  Following confirmation of attendees, an updated list will be provided to the Aquatic Species 
Subgroup. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 
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Instead, OPT proposes to conduct in situ measurements of the acoustic emissions of the 
PowerBuoy system park as a function of seastate at the Reedsport OPT Wave site.  The intent 
will be to measure the frequency and amplitude of emissions in relation to the background noise. 
This testing will be completed on the single PowerBuoy, which is expected to be installed by 
summer 2008. These values will be compared against previous studies in order to form an 
assessment of the potential effects of the project on marine resources.  These data will also 
provide additional information towards the determination as to whether whales will be likely to 
detect and avoid the proposed project in all weather conditions.  Therefore, OPT will produce the 
final testing protocol after the meeting of the marine mammal experts described in Task 1. 
 
5.4 Phase III - Post-Deployment Monitoring 
 
OPT proposes to observe the presence of whales during times when migrating gray whales are 
known to be in the area and to assess their behavior in response to the presence of the proposed 
project.  Observers will also document any observations of whales becoming entangled or 
coming in contact with mooring lines or buoys. 
 
� Monitor single PowerBuoy installation during southbound migration, winter 2008/2009. 
� Monitor whales during the three gray whale southbound migrations (winter) following 

deployment of the 10-PowerBuoy array (anticipated to be winter 2009/2010 through winter 
2011/2012). 
Northbound migration will be evaluated if determined appropriate given results of Phase I, 
the workshop with cetacean experts, and discussion with the Aquatic Species Subgroup.  A 
threshold to warrant looking at northbound migration will be determined. 

� Monitoring will be conducted by a visual observer team of two trained persons which will 
be located on a vessel which will be anchored as close as safely possible to the array.  The 
vessel will be selected to maximize the height above sea level from which the observers 
are stationed.  The crew will use binoculars to spot and track cetaceans in the area.  In 
addition, crew will document seabirds and pinnipeds, as well as any sea turtles that are 
observed.  The crew will minimize the use of engines, generators, and on-board systems to 
minimize the input of the vessel to deterring the whales. 

 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior as well as any unexpected negative effects (e.g., entanglement, contact with lines, or 
buoys).  
 
As with Phase II, the study plan for Phase III will be finalized after the meeting of the marine 
mammal experts but before the deployment of the single PowerBuoy.  OPT will allow sufficient 
time for agencies to review and comment upon this plan prior to the deployment of the 10 
PowerBuoys.  OPT will also provide a decision tree that would outline the actions that would be 
taken in the event that the project is observed to be creating negative effects for whales.  This 
approach is consistent with the Aquatic Species Subgroup’s interest in utilizing an adaptive 
management strategy for this work. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Fish and Invertebrates Study Plan 

 
1.0 Introduction 
 
The potential effects of the project on habitat in the project area evaluated in this study include 
disturbance to benthic habitat associated with moorings and cables, and creation of “new” habitat 
features (hard structure in surface, water column, and benthic habitats).  The biological and 
ecological significance of these changes to habitat are not understood, defining the need for this 
study. 
 
The general purpose of this study is:  1) to collect information about the presence and abundance 
of fish and invertebrates in the project area prior to deployment of the 10 PowerBuoy field; and 
2) to evaluate potential effects, if any, of the project on these resources following project 
deployment. This study includes evaluation of the following: 
 
■ Benthic infauna; 
■ Epibenthic macrofauna; 
■ Pelagic nekton; 
■ Biofouling community; and 
■ Water quality. 
 
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994). 
 
Any additional sampling or studies not included in this plan will be determined through the 
process agreed to within the adaptive management plan currently being developed between OPT 
and stakeholders. 
 
2.0 Species and Life Stages of Concern 
 
The literature was evaluated to better define the suite of species of concern associated with the 
project and project area, with input from the Aquatic Species Subgroup and state and federal 
agency scientists.  The species and life stages of concern, their timing, and potential biological 
and ecological effects associated with the project were determined as described below. 
 
2.1 Species and Life Stages Likely to be Present in the Project Area 
 
The marine and anadromous fishes and invertebrate species of concern that could currently occur 
in the project area or after the project is constructed were determined with input from the Aquatic 
Species Subgroup, through evaluation of the literature, from peer-reviewed journals, and local 
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dredge spoil site monitoring reports.  These species are listed in Table 1 and summaries of 
compiled information for these species are provided in Appendix A. 
 
The basis for inclusion of species was their regulation under governmental statutes (e.g., 
Essential Fish Habitat, Endangered Species Act), or their commercial importance.  Where 
warranted, specific life history stages likely to occur in the location of the project were indicated. 
 
The likely period of occurrence of the fish and invertebrate species and life stages identified was 
determined to inform monitoring timing and frequency.  The time periods identified include the 
most likely period of presence in the project area, and the period of potential presence in the 
project area, as described in Table 1. 
 
3.0 Major Groups of Species or Specific Indicator Species  
 
Based on the evaluation of species of concern, major species groups or indicator species were 
identified and specific objectives regarding the potential effects of the project were developed. 
The major species/life stage groupings are: 
 
■ Juvenile salmon; 
■ Rockfish; 
■ Dungeness crab; 
■ Sturgeon; 
■ Flatfish and epibenthic invertebrates; 
■ Pelagic fish and invertebrates; 
■ Biofouling community; and 
■ Benthic infauna. 
 
Water quality will also be addressed in this study plan, as described below. 
 
3.1 Juvenile Salmon 
 
3.1.1 Sampling Methods and Rationale 
 
Salmonid1 use of marine environments remains the least understood aspect of salmonid biology 
(Brodeur et al. 2000; Brodeur et al. 2003).  Little is known about where they go or the relative 
importance of the diverse ecological factors that affect their growth and survival at sea.  
Nevertheless, potential effects of human uses of nearshore resources on salmonids are an 
important concern.  The objective is to develop a tractable means for acquiring information about 
salmonid interactions with wave energy installations.  The plan focuses on juvenile salmonids on 
the assumption that this life history stage is potentially more vulnerable to environmental 
impacts than adult forms.  State and federal agency monitoring of commercial and recreational 
fisheries coupled with the OPT proposed study of electromagnetic fields (EMF) should provide 
information on adult fish.  The potential effects of the wave energy array on juvenile salmonids 

                                                 
1  We restrict our use of the term “salmonid” here to members of the genus Onchorhynchus that spawn in 

freshwater habitat in Washington, Oregon and California, but spend some portion of their life history in the 
marine environment. 
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include:  1) attraction to the array; 2) avoidance of the array; 3) attraction of predatory fish 
species to the array; and 4) attraction of predatory bird and mammal species to the array. Marine 
mammal and bird response to the array will be evaluated in separate studies. 
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TABLE 1 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATE SPECIES OF CONCERN: 

LIKELY PERIODS OF OCCURRENCE IN THE PROJECT AREA 
  Month    peak period   possibly present 
Species Life stage Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Coastal cutthroat Trout Smolt                  
 Adult                     
Chinook salmon, spring-run Smolt                   
 Adult                  
Chinook salmon, fall-run Smolt                 
 Adult                
Coho salmon Smolt                  
 Adult                  
Steelhead Smolt                  
 Adult                   
Dungeness crab Megalops                 
 Juveniles                 
 Adult                         
Black Rockfish Larvae                   
 Juvenile/Adult                         
Blue Rockfish Larvae                   
 Juvenile/Adult                         
Bocaccio Larvae                  
 Juvenile/Adult                         
Canary Rockfish Larvae                 
 Juvenile/Adult                         
China Rockfish Larvae                   
 Juvenile/Adult                         
Copper Rockfish Larvae                
 Juvenile/Adult                         
Quillback Rockfish Larvae                 
 Juvenile/Adult                         
Yelloweye Rockfish Larvae                   
 Juvenile/Adult                         
Cabezon Larvae                  
 Juvenile/Adult                         
Kelp Greenling Larvae                
 Juvenile/Adult                         
Lingcod Juvenile                   
 Adult                         
Sand Sole Juvenile/Adult                    
English Sole Juvenile/Adult                   
Pacific Halibut Adult                         
Big Skate Adult                         
Spiny Dogfish Adult                  
Soupfin Shark Adult                    
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Time, infrastructure and funding, however, are not limitless.  Trawling, for example, has 
provided some of the best available information about juvenile salmonids at sea (e.g., Brodeur et 
al. 2004; Emmett et al. 2004; Schabetsberger et al. 2003), yet this technique requires a large 
research vessel, capable of high-speed tows, and an intensive sampling regime.  Even with 
intensive efforts, few juvenile salmonids have been captured at sea.  For example, Loch and 
Miller (1988) made 232 purse seine sets in the Columbia River plume, seeking sea-run cutthroat 
trout (Oncorhynchus clarki clarki) and captured only 34 trout.  Emmett et al. (2004) used two 
large vessels (27+ m), each towing substantial trawls (mouth: 28 m wide x 12 m deep), yet 
fifteen 30-minute tows yielded 207 Chinook salmon and 24 coho salmon (Emmett et al. 2004).  
Each of these studies was conducted in areas known or suspected to hold comparatively large 
numbers of juvenile salmon.  Generally, marking or tagging studies fail to offer the means to test 
hypotheses directly relevant to wave energy development. 
 
This plan proposes measuring spatially-explicit effects of wave energy installations on predation 
on juvenile salmonids.  Two complementary studies, one measuring predation rates on tethered 
fishes and the other tracking gut contents of potential predators, will measure the relative risk of 
predation as well as salmonid predation rates for key fish predators in the vicinity of the 
installation and at control sites.  This approach will  
 
■ assess the presence/absence of salmonids; 
■ identify the fish predators of juvenile salmonids; and 
■ quantify the relative rates of predation. 
 
The central objective for these studies is to identify differing environmental patterns attributable 
to the installation of the wave energy array.  Comparing predation rates on tethered salmonids 
offers an artificial but highly-effective means of comparing predation rates among sites and 
across time (Aronson and Heck, Jr. 1995).  Predation rates on tethered fishes do not translate 
directly into rates on free-swimming fish, but do offer a controlled measure for different 
experimental treatments.  One of the concerns regarding these buoy installations is the potential 
increase in predation pressure by buoy-associated predators on outmigrating salmonids; by 
sampling the stomach contents of fish predators, we can test the hypothesis that associated 
piscivores are, in fact, consuming juvenile salmonids.  Note that these studies do not address 
long-term / broad spatial scale concerns, these are likely best addressed through extended, 
agency-based studies of long-term population trends. 
 
Predation:  Tethering Experiment - Tethering experiments offer a simple, highly-reproducible 
method for comparing predation rates (Adams et al. 2004; Horinouchi 2007; Manderson et al. 
2004).  They allow the collection of species-specific information (e.g., O. kisutch vs. O. mykiss), 
and, given an expanded sampling program, the development of a spatially-explicit quantitative 
model for predation risk.  While predation on tethered fishes may be affected by water clarity, 
the technique is not dependent on underwater visibility the same way that video is.  The tethering 
experiment will not provide information on what animals are taking the tethered fish—seabirds, 
pinnipeds, even cephalopods are potential alternatives to fish predators—but will offer an 
effective means of comparing predation probabilities as a function of habitat and distance from 
the wave energy array. 
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Individual juvenile salmon (hatchery coho salmon, Chinook salmon and/or steelhead, previously 
acclimated to marine conditions) as well as baitfish species (e.g., jacksmelt) will be tethered in 
the vicinity of the wave energy array, for example, in the middle of the array and as close as 
possible to buoys, and at three control sites.  Control sites will be chosen based on their 
similarity to and distance from the site of the wave energy array.  The experiment employs a 
Beyond Before-After-Control-Impact (BBACI) design (sensu Kingsford 1999), with elements in 
place prior to and after the installation of the planned array, as well as multiple control sites.  The 
fish will be tethered at mid-water and near the surface, within the top 12 m (Emmett et al. 2004).  
Pilot studies will aid in determining an optimum soak duration, but will be relatively short (a few 
hours at most). 
 
Predation:  Gut Contents Analysis - Standard hook and line techniques will be used to capture 
appropriately sized potential predators of juvenile salmonids (e.g., Sebastes spp., Ophiodon 
elongatus, Microgadus proximus, Psettichthys melanostictus, etc.) during the late spring and 
early summer, when juvenile salmonids are likely entering the nearshore environment.  Sampling 
will be conducted following a BBACI design.  There is the possibility of integrating this 
sampling effort with a recreational fishing tournament, using commercial passenger fishing 
vessels.  This would have the advantages of reducing cost, developing community involvement, 
and increasing sampling effort.  The stomach contents of captured fishes will be analyzed to 
assess species or species-group predation rates on juvenile salmonids. 
 
3.1.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Predation:  Tethering Experiment - Multiple iterations, two each year (late spring + early 
summer to cover peak periods when juvenile salmonids are expected to be present in the area) 
beginning prior to the installation of the planned array.  Additional iterations following 
installation of the wave energy array will be necessary to assess installation effects, and will 
repeated yearly for three years in years 1, 2, and 3 following installation to allow for some 
degree of community maturation.  This procedure is designed to evaluate the changing 
probability of juvenile salmonid predation, assuming that the installation of a wave energy array 
alters the local abundance of potential predators.  The two iterations per year (late spring + early 
summer) would capture those periods when Chinook and coho salmon outmigration was near 
their respective peaks. 
 
Predation:  Gut Contents Analysis - Four sampling efforts each year including one prior to the 
installation of the buoy array and years 1, 2, and 3 following installation.  The expanded 
sampling across each year is intended to address the possibility that juvenile salmonids are 
present more often than the peak period of outmigration (late spring/early summer). 
 
3.1.3 Metrics and Analyses 
 
Data analysis for the tethering experiment will employ asymmetrical analysis of variance 
(Underwood1994) on the capture rates (number of fish consumed per hour) for tethered juvenile 
salmonids and bait fishes.  Data from stomach contents of piscivorous fishes will be used to 
develop an index of relative importance (e.g., Barry et al. 1996); this metric will permit the direct 
comparison of potential predators on juvenile salmonids. 
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3.1.4 Constraints, Limitations, and Feasibility 
 
Both tethering experiments and gut content analyses offer straightforward, repeatable means for 
assessing key aspects of ecological impacts attributable to a wave energy device.  Neither 
approach will likely permit an estimation of predation impact on juvenile salmonids, as that 
would require a reasonable estimate of the number of salmonids likely to encounter predators 
associated with the buoy array. 
 
Unlike towed nets, these approaches are unlikely to be hampered by difficulties with sampling in 
close proximity to or even within the buoy array.  Because of the comparatively minor logistical 
challenges, these techniques make suitable sample sizes far more achievable. 
 
3.2 Rockfish 
 
3.2.1 Sampling Methods and Rationale 
 
Rockfishes comprise a diverse and ecologically-important component of the nearshore marine 
community in the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 
2002).  They are important predators of invertebrates and fishes (Love and Westphal 1981; 
Miller and Geibel 1973; Prince and Gotshall 1976; Singer 1985); as such, they offer an excellent, 
albeit non-random, means of sampling these organisms.  Rockfishes and other groundfish species 
(e.g., Ophiodon elongatus, Psettichthys melanostictus), both will be collected to assess possible 
changes in their distribution due to the installation of an array of wave energy buoys and to 
determine the potential effect of these predators on smaller fishes, particularly juvenile 
salmonids (Oncorhynchus spp.) and pelagic fish and invertebrates.  Assessment of the latter 
would rely on analyzing gut contents.  We anticipate that the changes to the local habitat 
associated with the deployment of a wave energy array may attract rockfishes to the structure.  
 
The plan follows a BBACI design (sensu Kingsford 1999), sampling these piscivores at the buoy 
array site before installation, after installation and concurrently at multiple control sites, chosen 
for their comparable environmental characteristics (depth, exposure, substrate, etc.).  We 
anticipate sampling these fishes primarily using hook and line, but some trapping may also be 
warranted (e.g., for Scorpaenichthys marmoratus).  Gut contents would be preserved following 
standard techniques (Barry et al. 1996), and identified in the laboratory to the lowest reasonable 
taxonomic group. 
 
This effort would accomplish two goals:  record potentially-changing distributions in the fish 
fauna at the array site, and assess predation patterns associated with the wave energy installation.  
These are important considerations because significant changes in faunal distributions would be, 
in this instance, likely indicative of some form of habitat conversion, and spatial alterations in 
the risk of predation to small fishes could have negative, unintended consequences for some 
species of concern (e.g., Oncorhynchus spp).  Note that the former effect is not necessarily a 
negative one.  Artificial structures may benefit rockfishes (Love et al. 2006) and may enhance 
local fisheries. 
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3.2.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Sampling will be conducted four times per year to cover probable seasonal changes, with at least 
one year’s sampling prior to the installation of the wave energy array.  Sampling will also occur 
following installation, in years 1, 2 and 3 as the array may function as an artificial reef/FAD 
(Love et al. 2006; Wilhelmsson et al. 2006) with a maturing community over time. 
 
3.2.3 Metrics and Analyses 
 
The metrics for these studies would include 
 
■ species and numbers collected; 
■ fishing effort; 
■ species-specific prey, taxonomic group; and 
■ species-specific prey, frequency. 
 
The rockfish/groundfish assemblages will be characterized at the project site and control sites 
using species lists.  Species richness will be directly compared across sites and sampling dates.  
Fishing effort and species-specific numbers will be used to calculate catch-per-unit-effort 
(CPUE) for comparing fish abundance between sites and dates.  Gut content data will be used to 
calculate an index of comparative importance from both a predator and prey perspective:  the 
former will identify the relative consequence of different prey items for individual piscivores; the 
latter will rank the importance of different predators in the ecology of a given prey species.  
These will be limited to those species for which sufficient data were available.  In all instances, 
we will recommend following a BBACI design (Kingsford 1999; Underwood 1994) to develop 
an asymmetrical ANOVA model for comparing sites (spatial effects) and temporal effects, and 
for measuring interactions. 
 
3.2.4 Constraints, Limitations, and Feasibility 
 
Sampling success will be partially dependent on ocean conditions; this may limit the availability 
of suitable days for accessing sites, particularly in the winter months.  Hook and line capture 
techniques are biased towards specific species and sizes, although this is also an advantage in 
that it permits targeted sampling for the principle species of interest and at the sizes most likely 
to be of consequence in understanding predation on juvenile salmonids. 
 
3.3 Dungeness Crab 
 
The potential effects of the project on Dungeness crab are:  1) changes to the habitat associated 
with structure that decrease available habitat; 2) changes to the predatory species assemblages 
associated with the project that decrease crab abundance in the project area; 3) attraction of crabs 
to the project; or 4) avoidance of the project area.  It is anticipated that these effects would be 
manifested relatively soon after the project is built.  Each of these potential effects would result 
in a change in the distribution and abundance of crabs within the array relative to areas outside of 
the array, although habitat alterations attributable to the buoy array would almost certainly be on 
such a small spatial scale (the total footprint is about 30 acres [0.12 km2]) that an effect to the 
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population is unlikely.  Therefore, the objective is primarily to evaluate if the project affects the 
local (scale:  tens of meters) distribution and abundance of adult Dungeness crab. 
 
3.3.1 Sampling Methods and Rationale 
 
The proposed sampling method is to use baited traps to determine if adult crab distribution and 
abundance is altered within the array, when compared to control areas both adjacent to the array 
and at a distance from the array, such as at a yet-to-be-determined control site approximately 
mid-way between the proposed Coos Bay and Reedsport projects.  The potential benefits of 
using commercial crab traps include potential for comparability and involvement by local 
commercial fishermen and increased sample sizes (by coordination with local fishermen), and 
the certainty that the approach will collect Dungeness crab. 
 
3.3.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Adult Dungeness crab are likely to be present in the winter/spring in the project area (Table 1). 
However, the best time to sample is expected to be before the commercial fishery starts in late 
fall when adult and potentially juvenile crabs are likely to be most abundant in the project area.  
Using a BBACI sampling design (Kingsford 1999), sampling will occur at least twice in the 
fall/late fall (August to November) when sea conditions are most conducive for sampling near 
and/or in the array, with sampling occurring before project installation and after project 
installation (years 1, 2, and 3). 
 
Sets of traps will be standardized (e.g., using the same bait species and quantity per trap), and 
soak times will be documented.  Set times will be standardized, using a minimum of five traps at 
each site (array and controls), checked at least once every 24 hours, and reset over a period of at 
least three days. 
 
3.3.3 Metrics and Analyses 
 
Relative abundance metrics will be used (e.g., CPUE or modeled density estimates).  It is likely 
that data are not going to meet the assumptions for parametric statistical analyses.  It is likely that 
estimates of relative abundance will need to assume a non-normal distribution (e.g., Poisson), 
and will be analyzed using log-linear models or other multivariate approaches. 
 
3.3.4 Constraints, Limitations, and Feasibility 
 
Potential constraints include the ability to work within the array using traps that require 
anchoring and buoy lines for retrieval. In particular, working at night in the array may not be 
possible under certain conditions.  Traps may need to be deployed using specific methods to 
minimize impacts to the array, including but not limited to designing and building specific 
anchoring and deployment devices into the array, to minimize the potential for trap entanglement 
with the moorings and tethers. 
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3.4 Sturgeon 
 
3.4.1 Sampling Methods and Rationale 
 
Very little is known of the marine ecology of sturgeon (Acipenser spp.), although available 
information indicates that these fishes make extensive long-shore migrations in coastal waters 
(Moyle 2002; National Oceanic and Atmospheric Association [NOAA] 2005).  Due to their 
questionable population status and the lack of basic ecological knowledge, we see no obvious 
and reasonable means for assessing possible environmental impacts of wave energy devices on 
these species.  Traditional means of sampling for sturgeon—trawl, gillnet, hook and line—in the 
vicinity of such an array is extremely questionable, as the possibility of harm is probably about 
as high as the likelihood of actually encountering them is low. 
 
On-going and proposed studies involving acoustic tagging methods are likely to offer additional 
information about how sturgeon use nearshore habitats.  In particular, several studies employ 
acoustic tags, although only a few adult and juvenile sturgeon are currently tagged.  Hydrophone 
receivers on the wave energy array and at control sites may be able to detect nearby tagged 
sturgeon, although such a study is not being proposed because of the likely low probability of 
detection due to the low number of tagged sturgeon and the small footprint of the array relative 
to available coastal habitat. 
 
3.4.2 Sampling Frequency Needs to Meet Specific Objectives 
 
None. 
 
3.4.3 Metrics and Analyses 
 
None. 
 
3.4.4 Constraints, Limitations, and Feasibility 
 
The feasibility of most obvious study plans is very low; we do not propose any such studies.  If 
in the future more sturgeon were tagged and telemetry studies indicated that sturgeon may be 
using similar habitats as at the array, it could warrant consideration of deploying acoustic 
detection equipment at the array.  If sturgeon were detected, it would provide evidence that these 
fish on occasion occupy similar habitat to the array.  Because so little is known of sturgeon 
behavior, it is nearly impossible to predict the value of such an effort.  Such an effort may 
provide presence/absence data, as well as (possibly) seasonality of migratory movements, rate of 
travel, travel extent information, and limited habitat use data.  Analysis would depend on the 
availability of comparable data from other coast-wide studies.  However, it is unlikely that the 
sort of spatially-detailed behavioral information necessary to measure an ecological impact by 
the wave energy array on sturgeon would result. 
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3.5 Flatfish and Epibenthic Invertebrates 
 
The potential effects of the project on flatfish and epibenthic invertebrates are:  1) changes to the 
habitat associated with introduced artificial structure that decrease available soft bottom habitat; 
2) changes to the predatory species assemblages associated with the project that decrease flatfish 
and invertebrate abundance in the project area; 3) attraction of flatfish and invertebrates to the 
project; or 4) avoidance of the project area.  It is anticipated that these effects would be 
manifested relatively soon after the project is built. Each of these potential effects would result in 
a change in the distribution and abundance of flatfish and invertebrates within the array relative 
to areas outside of the array.  Therefore, the objective is to evaluate if the project effects the 
distribution and abundance of juvenile and adult flatfish and invertebrate species. 
 
3.5.1 Sampling Methods and Rationale 
 
Bottom trawling using otter trawls or beam trawls is an effective method to survey for flatfish 
and epibenthic macrofauna on the Oregon coast (Krygier and Pearcy 1986; Pearcy 1978).  While 
trawling will not be feasible within the array, a trawl could be deployed adjacent to the array 
during the day.  If the effects of the array on flatfish and nekton occur only within the footprint 
of the array then this approach will be moot. 
 
Given consideration of these issues, the proposed sampling method is to use a small mesh beam 
or otter trawl to survey adult and juvenile flatfish and epibenthic invertebrates (e.g., Crangon sp.) 
adjacent to the array during the day, and at two control sites, one nearer to the array but well 
outside its influence (to be determined), and the other more distant, such as the proposed site 
between Reedsport and Coos Bay. 
 
3.5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Trawls taken adjacent and parallel to the array will be conducted three times per year in 
February/March, April/May, and late summer to capture juveniles and adults of flatfish species 
anticipated to be in the project area (Table 1).  At the array and each control site, five 10-minute 
trawls will be made. It is anticipated that trawling will occur prior to project installation and 
post-installation (years 1, 2, and 3). 
 
3.5.3 Metrics and Analyses 
 
Metrics will be used to describe community composition, species diversity, and species richness. 
In addition, for key species length frequency distributions will be determined. 
 
Multivariate analyses will be conducted on different species and size classes of fish, where 
appropriate.  A cluster analysis of species abundance by individual haul and site by year will be 
conducted. 
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3.5.4 Constraints, Limitations, and Feasibility 
 
Although trawling is a proven method for assessing epibenthic macrofauna, sampling using this 
method within the array is not feasible; however, sampling adjacent to the array is feasible but 
may not sufficiently describe project effects, and needs to occur during the day. 
 
3.6 Pelagic Fish and Invertebrates 
 
The potential effects of the project on pelagic fish and invertebrate species are:  1) changes to the 
habitat associated with introduced artificial structure; 2) changes to the predatory species 
assemblages associated with the project that may decrease fish and invertebrate abundance in the 
project area; 3) attraction of pelagic fish and invertebrates to the project; or 4) avoidance of the 
project area.  It is anticipated that these effects may possibly be manifested relatively soon after 
the project is built.  Each of these potential effects would result in a change in the distribution 
and abundance of key species within the array relative to control sites outside of the array. 
 
The possibility that the buoy array will act as a Fish Aggregation Device (FAD) for pelagic 
fishes and invertebrates is quite high.  While there are few empirical studies that link the 
availability of physical structure in the mid-water or near-surface to aggregations of fish in cold 
temperate waters, there are numerous, documented cases of drift algae as well as more durable 
flotsam attracting fishes (Crawford and Jorgenson 1993; Dempster and Taquet 2004; Druce and 
Kingsford 1995; Kokita and Omori 1998; Mitchell and Hunter 1970; Parin and Fedoryako 1999; 
Safran and Omori 1990).  Perhaps more pertinent, it is well known that oil platforms also support 
dense aggregations of fishes although the available information implies that, in temperate waters, 
these are species typically reef-associated rather than open water, pelagic species (e.g., Love et 
al. 2006).  In the eastern Pacific Ocean, the only pelagic fishes that are less common in open 
water commercial tuna purse seine sets than sets in the vicinity of drifting FADs are the pelagic 
stingray (Pteroplatytrygon violacea) and manta rays (family:  Mobulidae) (Nelson, unpublished 
data).  Sampling pelagic fish and invertebrates within the array using “traditional” towed net 
approaches is not feasible.  Gear selectivity, time of sampling (day vs. night), tow duration and 
speed all influence the species and life stages capable of being sampled.  Adults of predatory fish 
species such as mackerel or hake and associated fish (sardines, anchovy, etc.) are unlikely to be 
captured without large, high-speed nets, or large seines (for examples of what is possible using 
this kind of gear, see Brodeur et al. 2004; Emmett et al. 2004; Krutzikowsky and Emmett 2005; 
Miller and Brodeur 2007).  Smaller larval and juvenile stages could be sampled using smaller 
nets; however, towing nets in the array is considered unfeasible.  Light traps have been used off 
the Oregon coast to collect primarily larval sardines, anchovy, black and copper rockfish, and 
Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture larger larval 
stages of fish than traditional ichthyplankton net sampling, but light traps are selective for 
species attracted to light and have relatively poor capture efficiency (Miller and Shanks 2004, 
2005).  Pump sampling is another means for evaluating pelagic species such as zooplankton and 
small larval and egg stages of fish that are not very mobile, and could be conducted at the array. 
 
FAD-associated fish assemblages have been successfully surveyed using purse seines (Hunter 
and Mitchell 1967; Wickham and Russell 1974), direct visual observations (SCUBA or free-
diving) (Dempster 2005; Nelson 2003), and hook and line (Buckley and Miller 1994; Ibrahim et 
al. 1996).  Seines, as well as surface or mid-water trawl would be inoperable within the array, as 
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discussed above.  Direct visual observations have some potential given appropriate water clarity, 
but should probably be used as an ancillary technique.  Hook and line offers a means to sample a 
range of species and sizes from with the array as well as at control locations.  Furthermore, the 
collection of mid-sized to larger fishes (>15 cm TL) offers the possibility of using additional gut 
content analyses to “sample” smaller pelagic organisms difficult to collect otherwise. 
 
3.6.1 Sampling Methods and Rationale 
 
Because of the difficulties in sampling pelagic fish and invertebrates, and to address the potential 
effect of predation on key species of concern, this plan propose to evaluate pelagic fish and 
invertebrates using quantitative sampling with hook and line gear and conducting analysis of 
stomach contents of predatory fishes in the array and at control sites. Methodology is described 
in Section 3.2.2. 
 
This plan also proposes to complement the predatory fish stomach analysis with SCUBA to 
collect quantitative information on fishes and invertebrates associated with the buoy array.  Point 
count or linear transects in mid-water (level with the base of the wave buoys) and near the 
surface (ca. 3 m depth) may be appropriate; benthic surveys using conventional SCUBA are 
likely to exceed a safe working depth and bottom time would be so limited as to be of minimal 
value.  Visual counts could contribute to studies of rockfish, pelagic species and biofouling. 
Success will depend largely on the predictability of suitable environmental conditions.  Control 
surveys away from the array would be difficult to conduct safely and frankly would offer only 
marginally comparable data; we propose sacrificing control surveys and using the visual survey 
data only to assess annual changes at the impact site and to supplement hook-and-line-sampling.  
SCUBA surveys would be conducted during efforts to evaluate the biofouling community. 
 
3.6.2 Sampling Frequency Needs to Meet Specific Objectives 
 
See rockfish study described in Section 3.2.2.  Also, refer to  biofouling study described below. 
 
3.6.3 Metrics and Analyses 
 
See rockfish study described in Section 3.2.3. 
 
Point counts or visual transects would offer, at a minimum, species counts (richness), but could 
offer estimates of abundance (Dempster 2005; Dempster and Taquet 2004). 
 
3.6.4 Constraints, Limitations, and Feasibility 
 
Because many of the species are highly patchy and mobile, the ability to detect signal (project 
effect) from noise (natural variability) may not be possible without an extremely intensive, long-
duration monitoring regime.  Similarly, visual assessments using SCUBA may require much 
more time underwater than indicated here for quantitative abundance estimates; our suspicion is 
that the conditions are generally such that an intensive visual sampling effort using SCUBA is 
unlikely to be successful (too many days with poor visibility and/or undivable conditions), but 
that selective use of the technique could add to the other efforts described here. 
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3.7 Biofouling Community 
 
A schematic of a single PowerBuoy is shown in Figure 1.  Each of the 10 PowerBuoys will be 
moored with three lines arranged symmetrically around the unit (120-degree separation).  The 
project’s mooring and anchoring line system utilizes subsurface floats (SSFs).  It is anticipated 
that the SSFs will measure 10 feet in diameter and 20 feet in height.  The top of the SSFs will be 
located at a depth of approximately 50 feet; however, depths could be as little as 30 feet, 
depending on loads and conditions.  The SSFs are positively buoyant to achieve tension within 
the moorings, eliminating any interaction of the mooring system with the seabed and maintaining 
the PowerBuoy within a specified watch circle.  The catenary lines will extend from the 
PowerBuoy to the SSFs and will range to a maximum depth of 30 to 50 feet.  The mooring lines 
are of synthetic polyester material, having minimum breaking loads twice that of the design 
maximum and measuring 4 to 5 inches in diameter.  The mooring lines will connect to 16 steel-
reinforced pre-cured concrete anchors approximately 20 feet (length) by 20 feet (width) by 
10 feet (height) (6 meters by 6 meters by 3.1 meters).  The anchors are expected to settle into the 
sediment and extend above the seabed approximately 5.6 feet (1.7 meters). 
 

FIGURE 1 
POWERBUOY AND MOORING SCHEMATIC 

 
 
Ameron’s “ABC3 Antifouling” will be used to coat the float, spar and SSFs of the proposed 
project.  “ABC3 Antifouling” is a self-polishing organotin-free antifoulant coating specifically 
designed for use in the marine environment.  OPT may also use SigmaGlide paint on the SSFs.  

Tendon line 

Catenary Line

Mooring 
Bridle 

PowerBuoy
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SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV.  SigmaGlide is 
biocide-free, and the high solids content (low volatile organic content) and long service lifetime 
contributes to low solvent emissions. 
 
Algal and invertebrate species are expected to recruit to and colonize hard surfaces associated 
with the buoys and mooring gear. 
 
3.7.1 Sampling Methods and Rationale 
 
To assess this expected change in the local community, OPT will deploy ceramic tiles as well as 
settlement plates composed of the same materials as those used in the construction of the buoy 
array.  The ceramic tiles will offer a control for comparison to the biofouling community 
associated with the buoys and attendant gear.  In addition, OPT will conduct SCUBA analysis of 
biofouling. 
 
3.7.1.1 Settlement Plates 
 
The biofouling assessment will be initiated following deployment of the 10-buoy array.  Each 
biofouling assessment “settlement unit” will consist of one of each of the following: 
 
■ ceramic tile (10.2 x 10.2 cm) 
■ metal plate: material and antifouling treatment equivalent to that used in the fabrication of 

the PowerBuoy (10.2 x 10.2 cm) 
■ mooring cable: type, diameter and antifouling treatment equivalent to that used in the array 

(1 m length) 
 
Three settlement units will be deployed at each of three depths, ca. 3 m subsurface, mid-depth, 
and bottom at three representative buoys (each buoy representing a replicate).  One settlement 
unit will be removed from each of the three depths at years 1, 2, and 5, following deployment of 
the settlement units. 
 
3.7.1.2 SCUBA Evaluation 
 
OPT will have qualified biologists using SCUBA conduct a survey of biofouling on three 
PowerBuoys and associated single mooring lines (mooring bridle, catenary line, and tendon line) 
to a depth of 100 feet.  The buoys will be selected so as to represent spatial distribution among 
the 10 units.  The evaluation will need to occur on a calm day so as to minimize heaving of the 
PowerBuoy and mooring lines and will occur before the first scheduled cleaning of the mooring 
lines following deployment of the 10-buoy array.  The biologists will identify, and estimate 
general abundance of biofouling species as well as observed finfish or other free-swimming 
marine life (see pelagic fish and invertebrates study above).  Because of the considerable size of 
the PowerBuoy and length of the mooring lines, combined with the limitations of using SCUBA 
in deep water depths, the goal of the evaluation will be to perform a general qualitative overview 
of the biofouling community on the project components. 
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The assessment will be repeated during years 2 and 5 following deployment of the 10-unit array, 
returning to the same PowerBuoys and mooring lines.  In the event that one of the PowerBuoys 
is removed for maintenance, an adjacent PowerBuoy will be evaluated. 
 
While OPT will annually clean the catenary lines and mooring bridle of accreted biofouling, the 
tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines will 
provide insight into how the biofouling community changes with time and a measure of the 
artificial reef potential of the mooring system.  This biofouling monitoring program will also 
provide insight into the effectiveness of the antifouling paint on the PowerBuoy. 
 
The project will be located in water depths of 180 feet and deeper. OPT anticipates that 
commercial divers will visit the anchors at least annually for inspection, and perhaps more often 
if needed (e.g., following large storm events).  Divers will take pictures and/or videos of 
representative anchors, and biologists will review these pictures and/or videos to evaluate the 
accreted biofouling as well as fish species associated with these habitats. 
 
3.7.2 Sampling Frequency Needs to Meet Specific Objectives 
 
One settlement unit will be removed from each of the three depths at each of the three buoys at 
years 1, 2, and 5 following deployment of the 10-buoy array.  SCUBA surveys will be conducted 
during summer during years 1, 2, and 5 after the deployment of the 10-buoy array.  This 
sampling strategy will allow OPT to track temporal changes in the biofouling community. 
 
3.7.3 Metrics and Analyses 
 
Metrics for settlement plates and SCUBA dives will include biodiversity and numbers of the six 
most speciose organisms.  Analyses will include community analysis such as cluster analysis and 
multidimensional scaling, and analysis of variance for temporal and impact effects (see below).  
Multivariate analyses (e.g., non-metric multidimensional analysis) may be employed, 
particularly if the data are far from normally distributed. 
 
For the settlement plates, a quantitative assessment of temporal changes to the biofouling 
community at the mid-water and surface depths will be conducted using asymmetrical ANOVA 
to explore impact effects for the plates deployed near the bottom.  The choices of settlement unit 
configurations and materials are intended to offer a control-type material, known to lend itself 
well to a variety of biofouling organisms, as well as units mimicking the buoy array with its 
antifouling treatment. 
 
3.7.4 Constraints, Limitations, and Feasibility 
 
Near-surface and mid-water controls are probably not feasible as they would require some form 
of structure in order to deploy these settlement units and would no longer constitute a control.  
However, temporal patterns and an impact analysis using settlement plates deployed at/near the 
bottom should provide a reasonable alternative.  SCUBA surveys should provide additional 
information on biofouling organisms that may not be attracted to settlement plates, as well as fish 
species. 
 

Administrator
Comment on Text
It was mentioned that there is a big difference between these. Which is best? More feasible? Pick one and remove the and/or language.

Administrator
Inserted Text
of each material type



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

17 (DRAFT) 

3.8 Water Quality 
 
The potential effect of the project on water quality is change to water quality associated with 
installation and operation of the array.  It is anticipated that any effects would be manifested 
relatively soon after the project is built.  Any potential effect would result in a change in water 
quality within the array relative to control sites outside of the array. 
 
3.8.1 Sampling Methods and Rationale 
 
During each day that sampling is conducted for the Fish and Invertebrates Study, one vertical 
profile will be taken at both the project area and control site at the same approximate station.  
Water temperature, pH, dissolved oxygen, and salinity will be measured in-situ at approximately 
20-foot-depth intervals during each deployment.  OPT will calculate concentration of copper 
within project waters per DEQ request. 
 
Prior to commencement of, and during, deployment of the single PowerBuoy and the 10-unit 
array, OPT will measure near-bottom turbidity at a location proximal to an anchor deployment 
and the subsea cable route. 
 
3.8.2 Sampling Frequency Needs to Meet Specific Objectives 
 
During consultation in October 2007 and following review of the proposed draft methods 
submitted October 4, 2007, Department of Environmental Quality (DEQ) stated the following 
“Because data are available DEQ is not requesting the applicant to collect additional water 
quality data prior to submission of the 401 application.  Currently the applicant proposes to 
collect water quality data when sampling is conducted for the fisheries, invertebrates and 
plankton study. DEQ expects that water quality data will be collected following a QA/QC plan as 
described in EPA document “EPA requirements for quality assurance project plans EPA QA/R-
5” available at the following site, http://www.epa.gov/quality/qs-docs/r5-final.pdf.”  OPT will 
conduct the water quality monitoring consistent with the guidelines referenced in the 
Environmental Protection Agency (EPA) document. 
 
3.8.3 Metrics and Analyses 
 
The daily in-situ data will be collected and stored electronically with daily end-of-the-day 
downloads to ensure proper data management and as a way to QA/QC the collected data. 
Proposed analyses include standard t-tests. 
 
3.8.4 Constraints, Limitations, and Feasibility 
 
None. 
 
3.9 Benthic Infauna 
 
The potential effects of the project on benthic infaunal species are:  1) changes to the habitat 
associated with introduced artificial structure; 2) changes to the predatory species assemblages 
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associated with the project that may decrease benthic infaunal species abundance in the project 
area; 3) attraction of benthic infaunal species to the project; or 4) avoidance of the project area.  
It is anticipated that these effects would be manifested relatively soon after the project is built.  
Each of these potential effects would result in a change in the distribution and abundance of key 
species within the array relative to control sites outside of the array.  The actual “footprint” of the 
array (anchors, etc.) is expected to be approximately 32 acres (within the 0.5-by-0.5-mile array), 
so the project impact is expected to be small in spatial scale in comparison to ocean dredge spoil 
sites. 
 
3.9.1 Sampling Methods and Rationale 
 
As with the other studies, we propose using a BBACI design (Kingsford 1999) to assess spatial 
and temporal differences in benthic infauna.  Samples will be taken using a grab sampler; either 
a damped gravity corer designed by OSU for coring sandy sediments and for collecting 
undisturbed cores that retain an intact surface sediment layer, or a 0.1 m2 Gray-O’Hara box core 
(for comparability with nearby U.S. Army Corps of Engineers [USACE] dredge site evaluations, 
a Gray-O’Hara box core would be appropriate).  The benthic samples will be sieved through a 
0.5 mm sieve with the retained material placed into an appropriately-sized plastic container and 
preserved with a 10 percent by volume buffered formalin solution.  These samples will be 
rewashed after 72 hours to remove the formalin solution and transferred to 70 percent alcohol.  
The samples will be sorted under a dissecting microscope to remove all animals and animal parts 
from the detritus.  The removed material will be sorted into four groups (polychaetes, mollusks, 
crustaceans, and miscellaneous).  Each group will be identified to the lowest practical taxa and 
counted.  Wet-weight biomass will also be determined after combining lowest practical taxa into 
higher-order taxa.  Methods will be consistent with USACE’s benthic sampling for the Umpqua 
River Ocean Dredged Material Disposal Site. 
 
No sampling is proposed along the transmission line at this time, as the footprint of the 
transmission line cable is expected to be small, with burial of the cable 3 to 6 feet resulting only 
in potential temporary short-term effects on benthic infauna. 
 
3.9.2 Sampling Frequency Needs to Meet Specific Objectives 
 
Benthic infauna will be sampled in both the project area and at two control sites.  The sampling 
program will be carried out initially at least once prior to the installation of the buoy array, and 
then three times subsequent to installation in June and September.  Within the buoy array 
(0.25 square miles, 800 meters by 800 meters), three samples at each site (five replicates per 
sample) will be taken in order to determine within-station variability.  Three samples should be 
sufficient to address within-station variability as grain size analysis indicates homogenous 
conditions at the array site, with fine sands ranging from 170 to 190 microns (Sea Engineering 
2007).  In addition, the footprint of the buoy array is relatively small (approximately 32 acres).  
At control sites, three samples will be taken (five replicates per sample) to evaluate between-
station variability.  The control sites will be chosen for their comparable environmental 
characteristics to that of the buoy array site.  The sample locations within each site will be 
positioned randomly.  The seabed survey conducted during the week of September 17, 2007 
documented that the bottom of the buoy array and cable areas is homogenous, consisting of sand; 
three samples taken in the buoy array area should therefore provide adequate coverage.  We 
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propose using data from the Umpqua River Ocean Material Disposal Site sampling as one of 
these control sites. 
 
3.9.3 Metrics and Analyses 
 
Metrics will include density, diversity, species richness, and equitability.  Analysis will include 
standard statistical analysis (e.g., analysis of variance) and community and multivariate analyses, 
such as cluster analysis and multidimensional scaling (Clarke and Ainsworth 1993; Ter Braak 
1986). 
 
3.9.4 Constraints, Limitations, and Feasibility 
 
Use of the Umpqua River Ocean Material Disposal Site sampling data will depend on 
comparable environmental characteristics, we propose to use the same sampling methods.  
Sampling and statistical methodologies may be amended to make it possible to include/make 
comparable data from the dredge spoil site(s). 
 
3.10 Larval Fish, Invertebrates, and Key Forage Plankton 
 
The potential effects of the project on larval fish and invertebrate plankton species are:  
1) changes to the habitat associated with introduced artificial structure; 2) changes to the 
predatory species assemblages associated with the project that may decrease planktonic larval 
fish and invertebrate abundance in the project area; 3) attraction of planktonic larval fish and 
invertebrates to the project; or 4) avoidance of the project area.  Because of the broad spatial and 
temporal distribution of these life stages, and the comparatively poor swimming capability of 
larval fish and invertebrates, it is anticipated that effects of the project associated with behaviors 
such as attraction or avoidance are unlikely (Neira 2005).  However, studies off the gulf coast 
addressing larval fish assemblages at offshore petroleum platforms indicated that postflexion 
larvae, which have better swimming capabilities than preflexion larvae, may indeed be attracted 
to structure, especially those species that are substrate-limited (Lundquist et al. 2005).  The 
effects of petroleum platforms on larval fish populations may be positive due to increased food 
sources associated with the biofouling community, or negative if eaten by predators. 
 
3.10.1 Sampling Methods and Rationale 
 
Given the spatial and temporal variability in distribution and the poor swimming capabilities of 
small larval fish, fish eggs and zooplankton, the effort to evaluate project effects would need to 
be substantial and would entail using multiple gear types (Hernandez and Shaw 2003; Lindquist 
et al. 2005).  Therefore, effects of the project on small larval fish and invertebrates are not 
proposed to be evaluated, with larger larval and juvenile fish and larger forage invertebrates to be 
evaluated as described in Section 3.6 (Pelagic Fish and Invertebrates). 
 
3.10.2 Sampling Frequency Needs to Meet Specific Objectives 
 
None. 
 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

20 (DRAFT) 

3.10.3 Metrics and Analyses 
 
None. 
 
3.10.4 Constraints, Limitations, and Feasibility 
 
Larval fish and invertebrates could be sampled using towed plankton nets; however, towing nets 
in the array is considered unfeasible.  Push nets (bow-mounted plankton nets) could be used to 
evaluate ichthyoplankton and zooplankton in surface waters within the array, but would be 
selective for life stages and species at the surface (neuston).  Light traps have been used off the 
Oregon coast to collect primarily larval sardines, anchovy, black and copper rockfish, and 
Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture larger stages 
of larval fish than traditional ichthyplankton net sampling, but light traps are selective for species 
attracted to light and have relatively poor capture efficiency (Miller and Shanks 2004, 2005) and 
are susceptible to changes in ambient light conditions (Lindquist et al. 2005).  Pump sampling is 
another means for evaluating pelagic species such as zooplankton and small larval and egg stages 
of fish that are not very mobile, and could be conducted at various depths in the array; however, 
larger, more mobile stages of larval fish and zooplankton would not be effectively sampled. 
 
3.11 Reporting 
 
Progress will be communicated to the Aquatic Species Subgroup in quarterly meetings and 
annual reports.  Final results will be provided as reports become final and included in annual 
reports. 
 
3.12 Summary 
 
The studies described above were broken out by species or species groupings with specific 
objectives.  In reality, several study objectives are addressed using the same methods albeit at 
different times of year or different frequencies, as summarized in Table 2. 
 

TABLE 2 
SUMMARY OF MONITORING METHODS AND FREQUENCIES 

Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Years 

Salmonids     X X X  X    Before installation and years 1, 2, and 3 post 
installation 

Rockfish   X  X  X    X  Before installation and years 1, 2, and 3 post 
installation 

Predator 
collection and 
stomach 
contents Pelagic fish 

and 
invertebrates 

  X  X  X    X  Before installation and years 1, 2, and 3 post 
installation 

Tethering      X  X      Before installation and years 1, 2, and 3 post 
installation 

Trapping Dungeness 
crab 

        X  X  Before installation and years 1, 2, and 3 post 
installation 

Trawling Flatfish and 
epibenthic 

  X  X    X    Before installation and years 1, 2, and 3 post 
installation 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

21 (DRAFT) 

Monitoring 
method 

Species 
addressed 

J F M A M J J A S O N D Years 

invertebrates 
Settlement 
plates 

Biofouling             Six (25%) of each set of settlement units will 
be retrieved at one month post-deployment, 6 
more at 6 months, 6 more at 12 months and 
the remaining 6 at 24 months 

Grab samples Benthic 
infauna 

     X   X    Before installation and years 1, 2, and 3 post 
installation 

Pelagic Fish 
and 
invertebrates 

       X     Years 1, 2, and 5 post-installation 

SCUBA 

Biofouling        X     Years 1, 2, and 5 post-installation 
Water quality Water quality   X  X X X  X  X  During fish monitoring 
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APPENDIX A 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATE SPECIES OF CONCERN THAT COULD CURRENTLY 

OCCUR IN THE PROJECT AREA OR AFTER THE PROJECT IS CONSTRUCTED 
Species Season Life stage Comments 

Oncorhynchus spp. Pacific salmonids were selected as a species group worthy of consideration 
because of their management status, and their socioeconomic importance.  

Coastal 
cutthroat 
Trout 

Oncorhynchus 
clarki clarki 

Late June through 
January, peaks in Late 
July and October. 

Adult upstream 
migration 

Anglers who fish the lower [Umpqua River] estuary around Reedsport and 
Gardner may find fish any time of year, because these anadromous cutthroat 
rarely enter the open ocean, instead preferring to roam the estuaries (Shewey 
1992, p. 61 as cited in Johnson et al. 1999). 

Coastal 
cutthroat 
Trout 

O. clarki clarki Peak May-June, 
decline in July based 
on RST in N. Umpqua 

Smolts Cutthroat overwinter in the ocean, and the fish do not usually make long 
open-ocean migrations, although they may travel considerable distances 
along the shoreline (Johnson et al. 1999). 

Chinook 
salmon, 
spring-run 

O. tshawytscha Enter upper estuary in 
January, peak 
outmigration in 
February-March 

Smolts Limited coded-wire tag data indicates that they do not migrate as far north in 
the Pacific as the north coast populations, but rather occupy an area off 
Vancouver Island. 
http://www.dfw.state.or.us/ODFWhtml/Research&Reports/WildFish/CHAP
TER1.html 
 
Ocean distribution occurs both to the north and south of the Umpqua River, 
with return fish coming from both directions. 
Schindler, ODFW, pers comm. to Peter Browne. 
 
“Juvenile Chinook salmon are broadly distributed latitudinally during both 
cruises [early summer (29 May–18 June, 2000) and late summer (28 July–15 
August, 2000)], but their distribution was mainly restricted to nearshore 
stations within the 100-m isobath” (Brodeur et al. 2004). 
 
Genetic mixed stock analyses indicated that Chinook salmon in June were 
predominately (54%, SD=0.18) from rivers and hatcheries along the mid 
Oregon coast, an area immediately north of Cape Blanco (Table 5, Fig. 5). In 
August, Chinook salmon were largely from rivers that enter the sea south of 
Cape Blanco. Fish from the Sacramento and San Joaquin rivers in northern 
California were estimated to comprise 90% (SD=0.07) of the Chinook 
salmon sampled in August north of Cape Blanco. (Brodeur et al. 2004). 
 
Yearling Chinook salmon were collected at cooler temperatures, higher 
salinities, higher chlorophyll-a concentrations, and at shallower depths than 
have been typically recorded (Brodeur et al. 2004) 
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Species Season Life stage Comments 
 
Also from Brodeur et al. 2004: 
“We collected a total of 18,852 nekton individuals: two cephalopod, one 
agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. With 
the exception of market squid in June and blue shark in August, most of the 
nonteleost nekton occurred in only a few collections. Substantially fewer 
fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
From Emmett et al. 2004 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
24 coho salmon were captured. Over 89% of the Chinook salmon and 78% 
of the coho salmon were captured by the surface trawl, i.e. within 12 m of 
the surface (Fig. 4). Surprisingly, subyearling (0.0-age) Chinook salmon, 
which are smaller and have a peak outmigration in summer (June/July) 
(Dawley et al., 1986) after the yearling (1.0-age) Chinook salmon peak 
outmigration in May, were the most abundant salmonid captured. 
Subyearling Chinook salmon 
comprised over 47% of all salmon captured. All coho salmon caught were 1-
year ocean fish (1.1-age, identified by length). 

April to early June Adults Fishing for ocean salmon occurs in the project vicinity both to the north and 
south of the Umpqua River mouth and at depths at which the Reedsport OPT 
Wave Park will occur. Schindler, ODFW, pers. comm. to Peter Browne. 

Chinook 
salmon, 
fall-run 

O. tshawytscha Sept-Oct Smolts Called 90 day wonders because they leave streams very quickly, measuring 
about 60 mm (2.4 in.) when they reach the estuary.  
Brick, ODFW, pers. comm. to Peter Browne. 
 
From Brodeur et al. 2004: 
“Juvenile Chinook salmon are broadly distributed latitudinally during both 
cruises [early summer (29 May–18 June, 2000) and late summer (28 July–15 
August, 2000)], but their distribution was mainly restricted to nearshore 
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Species Season Life stage Comments 
stations within the 100-m isobath. 
 
Genetic mixed stock analyses indicated that Chinook salmon in June were 
predominately (54%, SD=0.18) from rivers and hatcheries along the mid 
Oregon coast, an area immediately north of Cape Blanco (Table 5, Fig. 5). In 
August, Chinook salmon were largely from rivers that enter the sea south of 
Cape Blanco. Fish from the Sacramento and San Joaquin rivers in northern 
California were estimated to comprise 90% (SD=0.07) of the Chinook 
salmon sampled in August north of Cape Blanco.  
 
Yearling Chinook salmon were collected at cooler temperatures, higher 
salinities, higher chlorophyll-a concentrations, and at shallower depths than 
have been typically recorded.  
 
We collected a total of 18,852 nekton individuals: two cephalopod, one 
agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. With 
the exception of market squid in June and blue shark in August, most of the 
nonteleost nekton occurred in only a few collections. Substantially fewer 
fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
From Emmett et al. 2004: 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
24 coho salmon were captured. Over 89% of the Chinook salmon and 78% 
of the coho salmon were captured by the surface trawl, i.e. within 12 m of 
the surface (Fig. 4). Surprisingly, subyearling (0.0-age) Chinook salmon, 
which are smaller and have a peak outmigration in summer (June/July) 
(Dawley et al., 1986) after the yearling (1.0-age) Chinook salmon peak 
outmigration in May, were the most abundant salmonid captured. 
Subyearling Chinook salmon comprised over 47% of all salmon captured. 
All coho salmon caught were 1-year ocean fish (1.1-age, identified by 
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Species Season Life stage Comments 
length).” 

mid-August to late 
October 

Adults Fish come from the north of the river mouth. Chinook hug the shore and 
appear to be surfacing. Chinook would also be migrating through the project 
area as they return to the Elk, Coos, and Coquille Rivers, located to the south 
of the project area. (Schindler, ODFW, pers. comm. to Peter Browne.) 

Coho 
salmon 

O. kisutch Peaks in estuary from 
April to May. Quickly 
moves through 
estuary.  

Smolts Migrates through upper water column when in-river (Brick, ODFW, pers. 
comm. to Peter Browne). 
 
From Brodeur et al. 2004 
“Coho salmon juveniles were more common north of Cape Blanco during 
both cruises [early summer (29 May–18 June, 2000) and late summer (28 
July–15 August, 2000)],  and were found generally farther offshore than 
Chinook salmon juveniles. 
 
Genetic estimates of coho salmon indicated that most fish originated from 
coastal Oregon rivers north of Cape Blanco (47%, SD=0.10) and from the 
Columbia River (13%, SD=0.08). 
 
We collected a total of 18,852 nekton individuals: two cephalopod, 
one agnathan, two elasmobranch, and 57 fish taxafrom 163 surface trawls. 
With the exception of market squid in June and blue shark in August, most 
of the nonteleost nekton occurred in only a few collections. Substantially 
fewer fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 
 
Brodeur et al. (2004) also found that Chlorophyll a best explained the 
distribution of juvenile Chinook salmon, compared to water depth, 
temperature, or salinity 
 
From Emmett et al. 2004: 
“Juvenile salmon off the Columbia River were distributed primarily near the 
surface, within the upper 12 m. Catches of juvenile salmonids were not 
associated with catches of forage fishes. Salmon comprised 9% of the fish 
caught but were in every surface trawl. A total of 207 Chinook salmon and 
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Species Season Life stage Comments 
24 coho salmon were 
captured. Over 89% of the Chinook salmon and 78% of the coho salmon 
were captured by the surface trawl, i.e. within 12 m of the surface (Fig. 4). 
Surprisingly, subyearling (0.0-age) Chinook salmon, which are smaller and 
have a peak outmigration in summer (June/July) (Dawley et al., 1986) after 
the yearling (1.0-age) Chinook salmon peak outmigration in May, were the 
most abundant salmonid captured. Subyearling Chinook salmon 
comprised over 47% of all salmon captured. All coho salmon caught were 1-
year ocean fish (1.1-age, identified by length).” 

adult coho could be in 
the buoy field area 
from June to the end 
of August and possibly 
later in the year 

Adults Returning coho are more likely coming from the south to other rivers located 
to the north of the project (other stocks transiting through the project area to 
northern rivers). Coho may also hug the shore, but this is uncertain. In 
general, more is unknown about coho salmon in the ocean than with 
Chinook salmon. They return later than fall Chinook salmon, and local coho 
salmon stocks show up in the river mouth area before going in the river.  
Schindler, ODFW, pers. comm. to Peter Browne. 

Outmigration pattern 
similar to coho – 
occurs from April to 
May, with peak 
occurring in May.  

Smolts Brick, ODFW, pers. comm. to Peter Browne. 
 
From Brodeur et al. 2004: 
“Steelhead juveniles were found mainly south of Cape Blanco, especially in 
June, but their zonal distribution overlapped that of coho salmon juveniles. 
 
We collected a total of 18,852 nekton individuals: two cephalopod, 
one agnathan, two elasmobranch, and 57 fish taxa from 163 surface trawls. 
With the exception of market squid in June and blue shark in August, most 
of the nonteleost nekton occurred in only a few collections. Substantially 
fewer fish were caught in the June cruise than in the August cruise, but the 
diversity was much higher in the June cruise. Salmonids, mainly juvenile 
Chinook and coho salmon and steelhead, comprised a relatively minor 
proportion of the catches (only 114 juvenile salmonids; 1.9 % of the total). 
As in the earlier cruise, salmonids comprised a relatively minor percentage 
of the catch (3.1%) but were more common and abundant during this August 
survey.” 

steelhead O. mykiss 

Winter–Spring Adults: Winter and 
summer run  

(see also Good et al. 2005) 

Dungenss Crab This crab species is the basis for the most economically valuable commercial 
fishery in the region, and supports a substantial recreational fishery as well.  

Dungeness 
crab 

Cancer magister Late spring Juvenile settlement Considerable offshore movement of larvae occurs during the zoeal stages; 
the larvae appear to be transported seaward from the onset of hatching 
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(Reilly 1983a). Hatfield (1983) indicated that Dungeness crab zoeae appear 
to move offshore and presumably alongshore during late winter and the 
winter-to-spring transition period. After upwelling occurs around April and 
May, the megalops (advanced stage) appear in large nearshore 
concentrations, although the mechanism by which they move inshore is 
unclear. Megalopae and post-larval instars off central California are found 
within 10 km of shore and in < 25 m of water (Reilly 1983b). 
 
In Oregon waters, megalopae (last planktonic stage) are most abundant in 
April and May and are carried within 1 km of shore by tidal currents and by 
self-propulsion (MacKay 1942; Cleaver 1949; Butler 1956; Lough 1976; 
Stevens 1982—cited in Pauley et al. 1989).  
 
Zoeae are thought to be consumed by numerous types of planktivores 
(Stevens 1982 in Pauley et al. 1989); megalopae are preyed upon by many 
fishes, including coho salmon (Oncorhynchus kisutch) and Chinook salmon 
(Reilly 1983b).  
 
There appears to be a direct relationship between coho salmon hatchery 
production in Oregon and the magnitude of predation on the megalopae in 
California waters (Reilly 1983b). In a study of food habits, the combined 
stomachs of eight coho salmon contained 1,061 megalops (Orcutt 1977 in 
Pauley et al. 1989); in a separate study (MacKay 1942 in Pauley et al. 1989) 
up to 1,500 megalopae were found in the stomach of a single fish. 
 
Most megalopae molt into juveniles in August off the coast of British 
Columbia (Figure 4, Pauley et al. 1989), and in April-May off the coasts of 
both Oregon and Washington (Pauley et al. 1989 and references therein). 
After molting, the juveniles are found in shallow coastal waters and 
estuaries, and large numbers live in beds of eelgrass (Zostera sp.) or other 
aquatic vegetation that provide protection and substrate and harbor food 
organisms for early instars (Pauley et al. 1989 and references therein). 
 
Larval stages neritic (McMurray 2007) 
 
Small juveniles captured at nearby dredge spoil sites at Umpqua and Siuslaw 
in September/October 1984, with larger juveniles in January 1985 (Emmett 
et al. 1987). 
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Species Season Life stage Comments 
winter & spring Adults Dungeness crabs mate from May to August off British Columbia (Butler 

1986), but sometimes in May and June in Washington (Cleaver 1949); and 
March through June in California (Wild 1983). Mating occurs in nearshore 
coastal locations in the west coastal region of the Pacific Northwest (Pauley 
et al. 1989).  
 
From Pauley et al. (1989): 
“Eggs are extruded from September to February in British Columbia 
(MacKay 1942; Butler 1956), from October to December in Washington 
(Cleaver 1949; Mayer 1973), from October to March in Oregon (Waldrom 
1958), and from September to November in California (Orcutt et al. 1976; 
Wild 1983). 
  
Eggs hatch in coastal waters from December to June in British Columbia, 
but considerably later in Queen Charlotte Islands (MacKay 1942; Butler 
1956), from January to April in Washington (Cleaver 1949; Armstrong et al. 
1981), from December to April in Oregon (Reed 1%9; Lough 1976).” 
 
Adults may be attracted to pilings (McMurray 2007) 
 
Emmett et al. (1987) found adult crabs in Jan 1985 assoc. with surveys for 
dredge spoil sites off Umpqua and Siuslaw.  
 

Sturgeon (Acipenser spp) Sturgeon are selected for inclusion here because of their management status, 
and their documented sensitivity to EMFs. 

Sturgeon, 
green 

Acipenser 
medirostris 

Year-long? Adults Potential concentration sites off the Oregon and Washington coasts were 
identified using PAT and Oregon trawl logbook data sets. Green sturgeon 
exhibited a narrow and shallow depth distribution (typically < 100 m) over 
the continental shelf. This limited depth distribution makes green sturgeon 
vulnerable to trawl bycatch in the open ocean, which will increase if 
trawling within the narrow depth range increases.  
 
Although green sturgeon with PATs typically occupied depths of 40–70 m, 
they also occasionally made what appeared to be rapid vertical ascents to or 
near the surface. Green sturgeon tagged with PATs often were more active 
and occupied shallower depths at night than during the day. 
http://www.pewoceanscience.org/publications/pub-abstract.php?pubID=138 
http://www.nmfs.noaa.gov/pr/pdfs/statusreviews/greensturgeon_update.pdf 

Sturgeon, Acipenser Year-long? Adults Found inside the 50-fathom depth along the Oregon Coast (Oregon Native 
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white transmontanus Fish Status Report – Volume II 

http://www.dfw.state.or.us/fish/ONFSR/final/11-other/methods-oregon-
white-sturg.pdf) 

Rockfishes (Sebastes spp) and Other “Groundfish” Groundfish, generally, are potentially important indicator species, likely 
responding to the placement of vertical structure in nearshore waters by 
colonizing the site and as a predator for several different species of interest 
(e.g. salmonids). In the latter role, studying these fishes offers the most 
direct means of assessing the potential impacts of habitat conversion and 
predation. 
 
Fisheries interactions; anecdotal reports of spawning aggregations in 
comparable habitat; (Anonymous 2006) 
 
From Brodeur et al. 2004: 
“The early summer nekton community was dominated by coastal forage 
fishes such as smelts and Pacific herring, but also comprised juveniles of 
many rockfish, sculpin, and flatfish species. These winter-spring spawning 
species eventually settle out to demersal habitats sometime in summer 
(Shenker 1988) (Shenker, 1988; Doyle, 1992), which may in part explain the 
paucity of these taxa in the August cruise.” 
 
Rockfish young-of-the-year (YOY) for each of the species listed below may 
associate with algae; for some species this appears to be important habitat 
(Love et al. 2002). 

Black S. melanops June-October Larvae-juveniles PFMC 2005: 
“Black rockfish larvae and young juveniles (<40–50 mm) are pelagic 
(Boehlert and Yoklavich 1983, Laroch and Richardson 1980) and larvae 
have been collected as far as 266 km offshore of the Oregon coast (Love et 
al. 2002). Young-of-the-year settle nearshore, generally in the shallower 
portions of the kelp beds (6–12 m), where they frequent the sand-rock 
interface, seagrass beds, kelp canopy, midwater column, and high-relief 
rock. They have also been found on artificial reefs and in bays, estuaries, 
and tide pools (Dewees and Gotshall 1974; Gascon and Miller 1981,1982; 
Grossman 1982; Yoshiyama et al. 1986; Stein and Hassler 1989; Love et al. 
1991; Moser and Boehlert 1991; Love 1996; Ven Tresca et al. 1996; Bloeser 
1999). When benthic, juvenile black rockfish inhabit waters less than 20 m 
and can occur over sandy bottom 
(Laroch and Richardson 1980). 
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Species Season Life stage Comments 
Off Oregon, age-0 juveniles occur seasonally from June to October. The 
June transition from pelagic to benthic habitat is marked by a distinct 
inshore movement to estuaries, tide pools, and nearshore depths of less than 
20 m.” 

Year-long? adult PFMC 2005: 
“Off Oregon, adults most common in waters from 12 to 90 m (Oregon Dept. 
of Fish and Wildlife 2002).  
 
Adults inhabit the midwater and surface areas over high-relief rocky reefs. 
They are found in and around kelp beds, boulder fields, pinnacles, and 
artificial reefs (Ebeling et al. 1980a; Grossman 1982; DeMott 1983; 
Hallacher and Roberts 1985; Bodkin 1986, 1988; Love 1996; Starr 1998; 
Bloeser 1999). In the central portion of their range from Oregon to southeast 
Alaska, they will often form schools of thousands of individuals, often in 
association with reefs 
and with other species including yellowtail, dusky, silvergray and blue 
rockfishes (Oregon Dept. of Fish and Wildlife 2002). 
Off Oregon, larger fish seem to be in deeper water (20–50 m) (Stein and 
Hassler 1989).” 

Blue S. mystinus Larvae released 
October– March (peak 
December & January); 
settlement of YOY 
April –June (Love et 
al. 2002) 

Juvenile; adult “May recruit in large numbers around ofshore oil platforms...” (Love et al. 
2002). Juveniles closely bottom-associated; form aggregations in the water 
column with growth; major prey item for a broad array of piscivores (Love 
et al. 2002). Generally near surface to 90 m (Miller & Geibel 1973). 
Reproductive success tied to oceanographic conditions (e.g. VenTresca et al. 
1995, Harvey 2005) 

Brown S. auriculatus Larvae released 
January – August 
(Love et al. 2002) 

Juvenile; adult Bottom-associated, particularly around areas of high relief (Love et al. 
1991), but may rise off bottom to release larvae (Love et al. 2002). Juveniles 
consumed by Chinook salmon and harbor seals (Love et al. 2002).  

Bocaccio S. paucispinis Larval abundance 
peaks between 
December & April; 
YOY recruit over 
broad time frame, 
February to August 
(VenTresca et al. 
1996, Love et al. 
2002) 

Juvenile Juveniles are found in “shallow water”, associated with a wide variety of 
habitat types, and are unusually fast-growing (Love et al. 2002). 
Occasionally recruit in large numbers to oil platforms off central and 
southern California (Love et al. 2002) Adults are most abundant between 50 
and 250 m (Love et al. 2002). Love et al. (2002) note that “experiments with 
an airgun of the type used in oil exploration led to the conclusion that hook-
and-line catches of bocaccio decrease after exposure to this loud sound.” 
During essentially all life history stages, bocaccio are an important predator 
of other nearshore rockfish species (Nelson 2001, Love et al. 2002). 
 
PFMC 2005: 
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“Juvenile and subadult bocaccio are more common in shallower water than 
adults. Benthic juveniles and adults are usually found around vertical relief; 
over sand-mud bottoms with little relief (MBC Applied Environmental 
Sciences 1987); and in areas with mixtures of rocks and boulders, rock 
ridges, and rocks and boulders among mud (Yoklavich et al. 2000).” 

Canary S. pinniger  Juvenile; adult Juveniles may be attracted to the structure; adults probably in substantially 
lesser numbers.  

China S. nebulosus Larvae released 
January (peak) – June 
off California, later in 
Alaska (Love et al. 
2002). 

Juvenile; adult Juveniles occupy shallow subtidal during summer and early fall (Alaska); 
post-settlement life stages associated with high-energy, high relief habitat 
(Love et al. 2002).. Commands particularly high prices in the commercial 
fishery. 

Copper S. caurinus Peak larval release off 
Oregon: May; YOY 
settle from late April 
to August (Love et al. 
2002)(Love, et al., 
2002) 

Juvenile; adult Abundant from the shallow subtidal to 90 m; important recreational and 
commercial (live fish) fishery for this species (Love et al. 2002). Adults 
typically associated with the bottom in rocky habitat, but is also found 
around oil platforms (Love et al. 2002). 

Quillback S. maliger Larvae released March 
– July (Love et al. 
2002) 

Juvenile YOY and juveniles are found in comparatively shallow water (2 – 60 m), 
while adults are typically deeper; all stages associated with high relief 
habitat (Love et al. 2002).  

Yellowtail S. flavidus Larvae released in 
February off Oregon; 
recruit to nearshore 
habitat between April 
and August (Love et 
al. 2002). 

Juvenile; adult YOY occasionally highly abundandant midwater around oil platforms N of 
Point Conception; often in large schools usually associated with high relief 
(Love et al. 2002). Major component of commercial and recreational 
fisheries (Love et al. 2002). Pre-settlement juvenile abundance in the nekton 
was much higher in June than in August (Brodeur et al. 2004). 

cabezon Scorpaenichthys 
marmoratus 

YOY recruit to benthic 
habitats in summer 
months 

Juvenile; adult Cabezon are bottom-associated fishes, and are found at depths from 
intertidal pools to 80 m, typically in rocky habitat (Leet et al. 2001). 
Anecdotal information from commercial fishermen, however, indicates that 
they are found in some numbers in soft bottom habitat. Females spawn in 
shallow water (including intertidal), rocky reefs; in California, spawning 
occurs from October – March with a peak in January; in Washington, 
spawning occurs from November through September “...with a peak in 
March and April” (O'Connell 1953, Leet et al. 2001). The commercial 
importance of cabezon in California has risen dramatically in the last 15 
years (Leet et al. 2001)  

Kelp 
greenling 

Hexagrammos 
decagrammus 

Larvae–juveniles/ 
spring–summer 

Adult (?) Kelp greenling are common between 3 and 20 m; larger fish are caught in 
deeper waters (Leet et al. 2001). Demersal spawners, egg masses are 
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deposited on hard substrate and guarded by males; hatching occurs 
December through February (Leet et al. 2001). 
 
PFMC 2005: 
“Adults inhabit rocky reefs of shallow nearshore areas. Kelp greenling show 
a very high affinity to rocky banks near dense algae or kelp beds, or in kelp 
beds (Garrison and Miller 1982, Gorbunova 1962, Hart 1973, Kendall and 
Vinter 1984, Love 1996, Matthews 1987, Moulton 1977). Larvae and small 
juveniles are found in the upper 45 m of the water column in spring and 
summer (Kendall and Vinter 1984, Matthews 1987), and may be found up to 
965 km offshore (Garrison and Miller 1982, Gorbunova 1962). Juveniles are 
commonly associated with rocky reefs and macroalgae (California Dept. 
Fish and Game 2003) and are occasionally found in tide pools (Love 1996).” 

Lingcod Ophiodon 
elongatus 

YOY settle between 
May and August 
(VenTresca et al. 
1996) 

Juvenile and adult Typically found at depths from 10 – 100 m, on rocky habitat; juveniles settle 
on sand and mud bottoms from the beach to 100 m depth (VenTresca et al. 
1996, Leet et al. 2001). Adults may undergo a migration into shallower 
water, but generally exhibit a high degree of site fidelity (Miller & Geibel 
1973, Starr et al. 2004) 

Pelagic Fishes These fishes may be of marginal relevance and are included primarily for 
completeness. 

Eulachon Thaleichthys 
pacificus 

March and April 
spawning & fishing 
season (Fritzsche & 
Cavanagh 1995) 

Adult Anadromous, semelparous; depth in ocean typically 80 – 200 m; important 
prey species for many fishes, birds and marine mammals (Anonymous 2006, 
Willson et al. 2006) 

Surf smelt Hypomesus 
pretiosus 

May – September, 
spawning & fishing 
season (W. F. 
Thompson and 
Associates 1936) 

Adult Spawns on coarse, gravel beaches during the lower (daytime) high tide (W. 
F. Thompson and Associates 1936); modest commercial fishery. Important 
prey species for many fishes, birds and marine mammals (Eschmeyer & 
Herald 1983) 

Night smelt Spirinchus 
starksi 

Winter [?] nearshore 
abundance peak 
(Emmett et al. 1987) 

Adult Spawn in surf, at night; poorly known (Eschmeyer & Herald 1983, Fritzsche 
& Cavanagh 1995) 

Flatfishes From Brodeur et al. (2004): “The early summer nekton community was 
dominated by coastal forage fishes such as smelts and Pacific herring, but 
also comprised juveniles of many rockfish, sculpin, and flatfish species. 
These winter-spring spawning species eventually settle out to demersal 
habitats sometime in summer (Shenker 1988), which may in part explain the 
paucity of these taxa in the August cruise. “ 

Sand sole Psettichthys Likely settle in Juveniles Sand sole juveniles very abundant in trawls for dredge spoil site evaluation, 
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Summer-fall based on 
dredge site trawling. 

most abundant in January 1985 (Emmett et al. 1987).  
 
PFMC 2005: 
“Larvae and small juveniles are transported to estuaries and shallow 
nearshore bays by tidal currents (Haldorson et al. 1993).” 

melanostictus 

Likely present year-
round, although spawn 
in 
January/February/Mar
ch(Pearson & 
McNally 2006).  

Adults PFMC 2005: 
“Sand sole are considered an inner shelf-outer shelf species. Adults and 
older juveniles occur between 1 and 325 m, but nearly all occur at depths 
shallower than 150 m (Sommani 1969, Hart 1973, Allen and Smith 1988, 
Rogers and Millner 1996). Adults and older 
juveniles are found as deep as 183 m, but do not occur in high densities 
below 73 m (Kramer et al. 1995). Spawning occurs over sandy and muddy 
substrata in water 20–30 m deep (Garrison and 
Miller 1982). Sand sole are not considered to be a migratory species. Adults 
may move into shallow nearshore waters in early winter to spawn, then 
move south and offshore in the summer to feed (Rogers and Millner 1996). 
Adults and demersal juveniles tend to move to deeper waters with increased 
size and age (Garrison and Miller 1982).“ 
 
See also Pearson (2006). 

April-May settlement 
based on spawn timing 
and larval duration  
http://hmsc.oregonstat
e.edu/projects/msap/P
S/masterlist/fish/starry
flounder.html 

Juveniles PFMC 2005: 
“Larvae are found in estuaries and up to 37 km offshore. Juveniles are found 
in estuaries and the lower reaches of major coastal rivers (Hart 1973, Orcutt 
1950).” 
 
Starry flounder were very rare in the dredge site trawls (Emmett et al. 1987) 

Starry 
flounder 

Platichthys 
stellatus 

Spawning Feb-Apr 
peak 
http://hmsc.oregonstat
e.edu/projects/msap/P
S/masterlist/fish/starry
flounder.html 

Adults PFMC 2005: 
“Most adults are found in less than 150 m (NOAA 1990). Demory et al. 
(1976) and Barss et al. (1977) conducted trawl surveys off the coasts of 
Oregon and Washington, and found that starry flounder were associated with 
sandy sediment at depths less than 60 m. Adults move inshore in late winter-
early spring to spawn and offshore and deeper in the summer and fall, but 
these coastal movements are generally less than 5 km (Conley 1977, NOAA 
1990).” 
 
Starry flounder were very rare in the dredge site trawls (Emmett et al. 1987)  

English 
sole 

Parophrys 
vetulus 

Year-long for larger 
juveniles and adults, 

Juveniles From PFMC 2005: 
“Juveniles reside primarily in shallow-water coastal, bay, and estuarine areas 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

13 (DRAFT) 

Species Season Life stage Comments 
small juveniles in 
estuaries. 

(Ketchen 1956, Krygier and Pearcy 1986, Laroche and Holton 1979, Olson 
and Pratt 1973, Pearcy and Myers 1974, Rogers et al. 1988, Toole 1980, Van 
Cleve and El-Sayed 1969, Westrheim 1955). Small juveniles settle in the 
estuarine and shallow nearshore areas all along the coast. As they grow, they 
move to deeper water. Large juveniles commonly occur out to depths of 150 
m. Larvae metamorphose into juveniles in spring and early summer and rear 
until fall/winter at which time most emigrate to deeper waters (Olson and 
Pratt 1973).”   
 
Larvae abundant off Umpqua in Feb/Mar (USACE 1989). 
Juveniles relatively common in dredge site studies January and fall (Emmett 
et al. 1987, USACE 1989). 
 

Potentially year-round, 
spawning January-
April 

Adults PFMC (2005)  
“In the North Pacific, English sole is an inner-shelf mesobenthal species, 
occurring to 55 m (Allen and Smith 1988). Spawning occurs over soft-
bottom mud substrata at depths of 50–70 m (Ketchen 1956). In Oregon, 
stocks spawn from January to April, peaking in February or March (Harry 
1959).” 
 
Adults occur 20–70 meters deep in summer 40–130 meters deep in winter 
(Jow 1969, Barss 1976 both in Lassuy 1989) 
http://hmsc.oregonstate.edu/projects/msap/PS/masterlist/fish/englishsole.htm
l 
 
See also Gunderson et al. (1990) and Emmett et al. (1991)  

Pacific 
halibut 

Hippoglossus 
stenolepis 

Year round? Adults Not captured by dredge site studies (Emmett 1987). 
 
(Love et al. 2005, Anonymous 2006) 

Elasmobranchs (skates and sharks) This taxon is known to respond to EMFs. 
Big skate Raja binoculata Year round? Adult PFMC (2005)  

“Survey catches in the North Pacific --  they are found most frequently on 
the outer shelf in waters 50–200 m deep (Allen and Smith 1988). In an 
assessment of habitat types and associated fish 
assemblages using a submersible at Heceta Bank off the southern Oregon 
coast, Tissot et al. (In Review) found that adult skate were most commonly 
found in habitat consisting of mud and sea urchins (Allocentrotus). “  
 
(Love et al. 2005) 
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Spiny 
Dogfish 

Squalus 
acanthias 

Summer & Fall Juvenile Juvenile dogfish in the western Atlantic move inshore during the summer 
and fall (McMillan and Morse, 1999); anecdotal information suggests a 
similar phenomenon in the eastern Pacific. 

Blue shark Prionace glauca Year round? Adult These pelagic sharks are found over shallow water (<100 m) (Klimley, et al., 
2002), and anecdotal reports indicate that they may occur with some 
frequency in the study area. 

White shark Carcharodon 
carcharius 

August - January Adult Tagging efforts in Humboldt County (Northern California) suggest that 
white sharks are seasonally abundant coincident with salmon spawning runs 
and attendant pinnipeds (Adam C. Brown, pers. comm.) 

Soupfin 
shark 

Galeorhinus 
galeus 

Potentially year-round Adult PFMC (2005) 
“Soupfin sharks are an abundant coastal-pelagic species of temperate 
continental and insular waters (Compagno 1984). They are often associated 
with the bottom (Compagno 1984), inhabiting bays and muddy shallows 
(Eschmeyer et al. 1983). Although soupfin shark often occur as shallow as 2 
m (Compagno 1984), they also occur in submarine canyons up to 471 m 
(Compagno 1984).” 
 
(Love et al. 2005, Anonymous 2006) 
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Draft Issue Assessment 

Issue No. 2.  EMF 
Rev 1 - January 11, 2008 

 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to be 
located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon (Figure 1).  
The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-buoy array would be deployed.  The actual footprint of the constructed array is expected to be 
only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres 
(0.12 km2).  The PowerBuoys will be deployed in an array of two to three rows, approximately in 
a north-south orientation and parallel to the beach.  Each row will consist of three to five 
150 kilowatt (kW) PowerBuoys.  OPT plans to deploy the 10-buoy array during the summer of 
2009 (Phase 2).  Prior to that, OPT also plans to install a single PowerBuoy in 2008, which will 
not be grid connected (Phase 1). 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration and increase predation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  There is 
therefore an identified need to further quantify EMF frequencies and field levels around the 
Reedsport Project components and to compare levels to known thresholds for species of concern. 
 
2.0 Relevant Existing Information 
 
2.1 Introduction 
 
EMF originate from both natural and anthropogenic sources.  Natural sources include the earth’s 
magnetic field and different processes (biochemical, physiological, and neurological) within 
organisms.  Marine animals are also exposed to natural EMF caused by sea currents traveling 
through the geomagnetic field.  Human created sources of EMF emissions include radio and TV 
transmitters, radar and submarine telecommunications (fiber optic and coaxial), and power 
cables.  These cables are numerous and have been in use for many years all over the world. 

Administrator
Sticky Note
Is it singular or plural?
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EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family (sharks, skates, and rays) can sense the weak E 
fields that emanate from their prey’s muscles and nerves during muscular activities such as 
respiration and movement (Sound & Sea Techology Ocean Engineering [Sound & Sea] 2002).  
Organisms that can detect magnetic fields or B fields are presumed to do so by either iE field 
detection or magnetite-based detection.  iE fields are detected either passively (where the animal 
senses the iE fields produced by the interaction between ocean currents with the vertical 
component of the earth’s magnetic field) or actively (where the animal senses the iE field it 
generates by its own interaction in the water with the horizontal component of the Earth’s 
magnetic field) (Paulin 1995; von der Emde 1998).  The majority of these species are in the 
subclass Elasmobranchii.  Magnetite plays an important role in geomagnetic field detection in a 
relatively large variety of organisms (Kirschvink 1997), although the process is still being 
researched (Lohmann and Johnsen 2000).  Studies have shown that organisms such as Atlantic 
salmon, cod, plaice, eels, lampreys, sea trout, yellowfin tuna, lobster, crab, shrimp, prawns, 
snails, bivalves, and squid are able to detect B fields (Gill et al. 2005). 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
■ Elasmobranchs - Elasmobranchs, the majority of electroreceptive species, are 

physiologically adapted to detect E fields for the purpose of prey foraging through electro-
receptors located in their Ampullae of Lorenzini.  Sharks are known to use a hierarchical 
sense response for prey detection with sight, hearing, and particularly smell predominating 
at a distance, and electroreception taking a major role in the final 20 to 30 cm of a reaction 
to a stimulus source (Gill & Taylor 2001).  This means that the E field sense is highly 
tuned for the final stages of feeding or detecting other animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 
1997).  Gill & Taylor (2001) found that dogfish (Scyliorhinus canicula) were attracted to 
an E field of 10 μV/m at a distance of 0.1 meters, which is similar to bioelectric fields 
emitted by dogfish prey.  In the same experiment, Gill and Taylor found that dogfish 
avoided constant E fields of 1,000 μV/m.  Valberg (2005) found that the frequency range 
of a shark’s E field receptors is less than or equal to 1/8 to 8 Hz, with no demonstrated 
sensitivity around  50 to 60 Hz range (the frequency range for E fields associated with the 
power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish SEA 2007).  Sharks can similarly create an iE 
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field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s magnetic 
field.  This iE field may allow them to detect their magnetic compass headings (Scottish 
Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), and 
bat ray (Myliobatis californica) may also occur in the area. 

 
■ Pacific Salmon - Pacific salmon can navigate using several mechanisms such as orienting 

to the earth’s magnetic field, utilizing a celestial compass (sun and moon), and using the 
odor of their natal stream to migrate back to their original spawning grounds (Groot and 
Margolis 1998; Quinn et al. 1981).  Crystals of magnetite have been found in four species 
of Pacific salmon, though not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  
These magnetite crystals are believed to serve as a compass that orients to the earth’s 
magnetic field.  Yano et al. (1997) investigated the effects of artificial B fields on oceanic 
migrating chum salmon (Oncorhynchus keta).  In this study, chum salmon were fitted with 
a tag that generated an artificial B field around the head of the fish.  There was no 
observable effect on the horizontal and vertical movements of the salmon when the tag’s 
magnetic field was altered.  Quinn and Brannon (1982) further conclude that while salmon 
can apparently detect B fields, their behavior is likely governed by multiple stimuli as 
demonstrated by the ineffectiveness of artificial B field stimuli. These results were also 
demonstrated in studies conducted on another salmonid, Atlantic salmon (Salmo salar).  
Results of research of effects of EMF showed that navigation and migration of Atlantic 
salmon is not expected to be impacted by the magnetic field produced by an underwater 
cable (Scottish Executive 2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 
coho, Oregon Coast coho, Lower Columbia River coho, and Lower Columbia River 
Chinook.  Steelhead (O. mykiss) and cutthroat trout (O. clarkia) originating from the 
Umpqu River may also pass through the project area. 

 
■ Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 

fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
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presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
■ Dungeness Crab - The Dungeness crab is the largest edible crab from Alaska to 

California, making this species important for fisheries commercially and economically.   A 
review of the literature found no studies related to the Dungeness crab.  However, 
researchers such as Jernakoff (1987) have attached electromagnetic tags which emitted a 
31 kHz signal on to western rock lobster (P. cygnus), which is a member of the same 
family (Decapoda) as Dungeness crab, with no reported ill effects.  The Scottish Marine 
Renewables Strategic Environmental Assessment (Scottish Executive 2007) reported that 
there was no evidence that members of the subphylum Crustacea were sensitive to electric 
fields but that prawn had shown some attraction to the B fields of wind farm cable.  
However, it should be noted that the document upon which this statement is based (ICES 
2003) found that only one species, common shrimp (Crangon crangon), was “sometimes 
attracted” to the cables. 

 
■ Plankton - Plankton are found throughout the ocean and provide a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 
3.0 Project Effects 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates DC 
current from this rotational motion which is smoothed into alternating current, and then is 
converted to 60 Hz three-phase power before being fed into the substation.  This conversion will 
occur in the PowerBuoys.  Voltage is stepped up in a subsea pod (Figure 2), which is a pressure 
vessel that houses a transformer and switchgear.  It is about 6 feet in diameter and about 15 feet 
in length.  It rests on the seabed below the buoys and is held down with pre-cured concrete 
ballast blocks.  The power produced by the PowerBuoys is routed into the pod through watertight 
penetrators.  The 10 PowerBuoys will share the one pod. 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  From the array, the cable will follow an easterly course about 2 miles to 
the underwater outlet of an existing effluent discharge pipe.  This portion of the cable, seaward 
of the effluent pipe outfall, will be buried in the seabed approximately 3 to 6 feet deep. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables.  The PowerBuoys produce power at frequencies 
between 1/12 and 1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before being 
transmitted to shore via the subsea cable.  The enclosed steel structure of the PowerBuoy and 
subsea pod designs should serve as Faraday cages, where an enclosure of conducting material 
results in an EMF shield.  Because of this Faraday cage shielding, the buoys and subsea pod 
should not emit significant E field radiation. 
 
In addition, the subsea cable will be shielded and the majority of the subsea cable will either be 
buried or encased in the effluent pipe that extends approximately ½ mile into the ocean in order 
to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment.  Results of model simulation studies showed that a cable with perfect shielding 
does not generate an E field directly, although a B field is generated in the local environment 
from the flow of electrical alternating current through the transmission cable (Centre for Marine 
and Coastal Studies [CMACS] 2003).  The Faraday cages of the PowerBuoy and subsea pod and 
the metallic sheathing and burying of the project subsea cables will significantly reduce or 
eliminate E fields from being emitted into the surrounding aquatic environment, so that there will 
be little effect of project-produced E fields on the behavior of marine organisms. 
 
Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the EIS for 
the proposed Cape Wind Energy Project in Massachusetts, the USACE (2004) analyzed potential 
impacts of EMF that would result from the project’s subsea transmission components to aquatic 
life and concluded that there would not be any adverse effects to the aquatic community from E 
fields and that any exposure would decrease rapidly with distance from the source.  An 
environmental assessment of wave and tidal energy conversion devices in Scotland concluded 
that EMF generated by tidal and wave devices are likely to be small and within the variation 
range of naturally-occurring fields in the North Sea (Scottish Executive 2007).  The World 
Health Organization (2005) reports that “none of the studies performed to date to assess the 
impact of undersea cables on migratory fish (e.g., salmon and eels) and all the relatively 
immobile fauna inhabiting the sea floor (e.g., mollusks), have found any substantial behavioral 
or biological impact.” 
 
4.0 Need for Additional Information 
 
Agency staff are concerned that the project differs from traditional sources of anthropogenic 
EMF in the ocean (underwater power cables).  Specifically, agency staff noted that instead of a 
single cable lying on or under the seabed, the proposed project represents 10 PowerBuoys and 
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associated cables running through the entire water column before running along the seabed to 
connect with the subsea pod.  In addition, previous studies have identified the need to measure 
the response of electro-sensitive species with the characteristics and magnitude of cabling 
associated with off-shore energy projects (Centre for Marine and Coastal Studies 2005).  
Research related to these topics is currently being conducted by Collaborative Offshore Wind 
Energy Research Into the Environment (COWRIE) (2006), but the results of this study will not 
be available until early 2008. 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994). 
 
5.0 Study Plan 
 
The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
 
5.1 Study Team 
 
OPT proposes to study the EMF of the PowerBuoy system in cooperation with Science 
Applications International Corporation (SAIC).  SAIC is a leading research and engineering firm 
with significant engineering and environmental documentation experience from numerous 
subsea projects.  The SAIC Team consists of staff from the Maritime Technologies Division, the 
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Marine Operations Division, the Advanced Systems Division, the Environmental Planning, 
Engineering and Management Division, and experienced subcontractors.  The team employs 
scientists, engineers, marine technicians, divers and both SAIC towed systems and 
subcontractor-provided Remotely Operated Vehicle (ROV) assets. 
 
SAIC has performed multiple environmental assessments for subsea cable projects and has been 
involved with all aspects of the last several major subsea fiber optic cable projects off the west 
coast of California.  SAIC has performed baseline biological characterization studies using an 
ROV to describe marine resources (including commercial and recreational fisheries) along 
proposed cable routes, as well as addressed potential impacts from cable burial on hard- and soft-
bottom biological communities.  In addition, SAIC has worked closely with permitting and 
regulatory agencies to conduct installation and post-installation assessments of the impacts from 
installation activities (onshore and offshore). 
 
5.2 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances will be modeled and compared to naturally-occurring field levels and the 
appropriate sensor technology will be selected. At this point, either installed sensors, diver hand-
held instruments, and instruments mounted on a ROV are options. 
 
SAIC will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E- and B-fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
environment nor other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
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instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally-occurring field 
strengths will be obtained at the project site and a control site.  The instrumentation employed 
will be that selected during the earlier portion of this study. 
 
The E- and B-fields calculated during the Requirements Analysis and Literature Review phases 
of the EMF Study will be the basis for the stand-off distance to the control site.  Given the low 
levels expected, a distance of 100 meters to 1,000 meters is a reasonable distance. The candidate 
control site will be reviewed to ensure that no man-made obstacles (e.g., the outfall) are in the 
area.  
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in spring 
2008.  The same instruments, either installed or hand-held, used to establish the baseline data 
will be employed to assess field strength around the PowerBuoy in both an energized and de-
energized state.  Because the unit will not be sending power to the grid, there will be no 
transmission cables or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, 10 PowerBuoys will be deployed and connected to the grid via an 
underwater cable.  Deployment of the 10 units is scheduled to occur during summer 2009.  
Hand-held units will be employed to measure the EMF for the following components:  1) the 10 
PowerBuoys; 2) the cables leading from the PowerBuoys to the subsea pod; and 3) the subsea 
pod. 
 
To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently-installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly-sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor:  passive and enhanced magnetization; active AC; and active DC.  
Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 Subsea Cable Tracking System:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
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Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice and are commercially available. 
 
5.3 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatic Species Subgroup and other 
interested stakeholders prior to the initiation of any assessment activities. 
 
The EMF Study Plan intent is to schedule baseline measurements and installation measurements 
while crews and equipment are onsite.  The intended post-installation sampling schedule is 
quarterly for the first year and, based on measured levels, semi-annually for the next two years.  
Given that higher sea states will both drive higher field strengths and increase the risk to divers 
and ROVs, data for higher field strengths may require the use of installed sensors during Phase 2 
sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatic Species Subgroup and other interested stakeholders prior to the 
initiation of any assessment activities.   
 
5.4 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E-fields), as measured in microvolts per meter (μV/m), and magnetic fields 
(B-fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Appendix A of this document, 
and it is anticipated that this information will be updated as future studies are completed (such as 
the COWRIE field study of the response of electro-sensitive species to EMF fields).  In the event 
that it is shown that the EMF emissions from the project site could be detected by any of these 
sensitive species, a literature review will be conducted to determine the likely response pattern 
(e.g., no effect, confusion, avoidance, attraction) and mitigation strategies will be suggested if 
adverse effects are predicted. 
 
Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 PowerBuoys) 
stages of this study will be submitted to the Adaptive Management Committee within three 
months of completing the associated fieldwork.  Following review of the study report, the project 
team will initiate a discussion with the Adaptive Management Committee to determine if 
additional actions are warranted. 
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APPENDIX A 
THRESHOLD OF ELECTRO-SENSITIVE SPECIES 

Organism Electric Fields Reference 
Elasmobranchs Response limited to frequencies < 8 Hz, evocation 

of well-oriented behavioral responses even at E 
fields of 10-6 V/m 

Kalmijin, 2003 

5x10-7 to 10-3 V/m Species specific, mostly attracted 
to EMF 

Gill & Taylor, 2002 

5x10-7 V/m resulted in detection of E fields Paulin, 1995 

Elasmobranchs 

10-6 V/m the detection threshold for moving 
animals 

Kalmijin, 1966 

Sharks ~<1/8 to 8 Hz was the operating range of shark low 
frequency AC receptors 

Kalmijn, 2000b 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance response Gill & Taylor, 2002 

10-5 V/m Attraction at 0.1 meter from source. DC 
and low frequency AC (0.5-20Hz) responded to the 
most 

Gill & Taylor, 2002 Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid contractions Kalmijin, 1966 
<10-5 V/m (2.5 to 3x10-6 V/m = median response 
threshold) was the behavioral response threshold 

Kajiura and Holland, 2002 Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 
and Sandbar sharks 
(Carcharhinus plumbeus) 

<10-6 V/m initiated an orientation response for 35-
40% of both species 

Kajiura and Holland, 2002 

Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 

4x10-8 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

Smooth dogfish (Mustelus 
canis) 

1 to 2x10-5 V/m Orientation to the bioelectric fields 
of prey in the wild 

Kalmijn, 2000a 

< 3x10-6 V/m, 36% of the time, dogfish initiated 
well-aimed dives at electrodes from 15 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – small 

< 2x10-6 V/m, 12% of the time, dogfish initiated 
well-aimed dives at electrodes from >18 cm 

Kalmijn, 1982 

< 10-6 V/m, 39% of the time, dogfish initiated well-
aimed dives at electrodes from >30 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – large 

~5x10-8 V/m, 13% of the time, dogfish initiated 
well-aimed dives at electrodes from >38 cm 

Kalmijn, 1982 

Sandbar sharks (Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

5x10-5 V/m Recognition of EMF, undefined 
response 

Kalmijn, 2000a Stingray (Urolophus halleri) 

5x10-7 V/m resulted in electrical orientation in some 
rays 

Kalmijn, 1982 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz Detectable frequency range Kalmijn, 2000a 

Uniform fields of 5 Hz with a voltage gradient of 
10-6 V/m exhibits a cardiac response 

Kalmijn, 1982 

10-6 V/m affected respiratory rhythm Kalmijin, 1966 

Skate (Raja clavata) 

4x10-5 V/m at 5 Hz slowed down heart beat Kalmijin, 1966 
Cetaceans (whales and 
dolphins) 

No evidence to suggest impact from DC E fields Walker, 2001 

Telecost (bony fish) No response to fields below 6 V/m Scottish Executive, 2007 
Crustacea No evidence to suggest impact from E fields Scottish Executive, 2007 
Elasmobranchs Detection and response to B fields in the range 25 

to 100 uT against the ambient geomagnetic field 
(~36 uT) 

Meyer et al., 2004 
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Organism Electric Fields Reference 
Elasmobranchs Changing B fields around rate of 20,000 mG/sec 

evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

Brown et al., 1974 

Sharks Movements associated with  areas of high intensity 
slope in the Earth's magnetic field (0.37 mG/km)  

Walker et al., 2003 

Sensitive to 0.374 mG/km B field up to 175 meters 
depth 

Klimley, 1993 Scalloped hammerhead sharks 
(Sphyrna lewini) 
 Sensitive to 12 mG/km B field corresponding to 5.0 

nV/cm 
Klimley, 1993 

Black sea skates (Trigon 
pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

Brown et al., 1974 

Some response by European eels to magnetic 
emissions from HVDC cables 

Westerberg, 2000 Telecost (bony fish) 
 

B fields of 1-100 uT have been found to delay 
embryonic development 

Cameron et al., 1985 and 
1993; Zimmerman et al., 
1990 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  responses were 
searching for source and active foraging 
At 50 Hz at 0.2-0.5 mV/cm, response was searching 
for source 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon  
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, response was 
avoidance  

Basov, 1999 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

Scottish Executive, 2007 

 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

1 (DRAFT) 

Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 3 - Pinnipeds 

Rev. 1 - January 4, 2008 
 
1.0 Description of Issue 
 
The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys is undesired as it may be detrimental for resource management reasons as 
well as for power production.  As outlined in the Declaration of Cooperation1 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 
2.0 Relevant Existing Information 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), California sea lion (Zalophus californianus), elephant seal (Mirounga angustirostris), 
and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service [USFWS] 2007).  In 
addition, northern fur seals (Callorhinus ursinus) can be present, but are rare (Pers. comm. 
Cristen Don, Oregon Department of Fish and Wildlife [ODFW], September 7, 2007).  Pinnipeds 
feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-migratory species 
(e.g., rockfish, lingcod) (Pers. comm. Cristen Don, ODFW, September 7, 2007). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  They are not migratory, though local movements are driven by season, pupping, and prey 
location.  Large population numbers appear to have exceeded equilibrium and may now be 
balancing (National Oceanic and Atmospheric Administration [NOAA] 2007d).  In Oregon, 
seals are born from March to May (USFWS 2007). 
 

                                                 
1  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul outs. 
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FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 
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Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
During the breeding season, elephant seals inhabit beaches on offshore islands and a fewer 
number of remote locations on the mainland.  The remaining part of the year, elephant seals live 
offshore.  Elephant seals can dive to depths of 5,000 feet.  Breeding generally occurs in the 
winter in Mexico and southern California.  The northernmost breeding ground on the Pacific 
coast is Shell Island (approximately 30 miles south of the project site; USFWS 2007). 
 
California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  In habitat north of California, the hauling 
out grounds are only occupied by males (USFWS 2007; Pers. comm. Cristen Don, ODFW, 
September 7, 2007).  Males migrate north for the winter, but females and their pups remain in 
California year-round.  The primary haul-out areas along the Oregon Coast are Rogue Reef, 
Three Arch Rocks, Cascade Head, Orford Reef, Sea Lion Caves, South Jetty, and Shell Island of 
Simpson Reef (USFWS 2007; Pers. comm. Cristen Don, ODFW, September 7, 2007). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Numbers of Northern fur seals found to 
occur in the project area are expected to be very low.  Fur seals migrate in the early winter 
through the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern 
Pacific Ocean, they move into coastline habitat off of British Columbia, Washington, Oregon, 
and California.  Older males stay near the northern part of the range, while young males and 
females spend the winter feeding in the southern area.  Migrants feed at sea on small pelagic fish 
and squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. Cristen 
Don, ODFW, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figure 2.  Based upon existing documentation and aerial surveys, pinniped 
species generally occur along small island haul outs and coastal shoreline.  Figure 3 shows the 
locations of pinniped haul outs in the vicinity of Reedsport.  The map also shows the location 
fixes for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
Cristen Don, ODFW, September 7, 2007).  Table 1 shows the species abundance at the haul-out 
sites. 
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. Cristen Don, ODFW, September 7, 2007).  
The primary California sea lion and Steller sea lion haul-out areas along the Oregon Coast have 
been identified as being more than 25 miles from the project area (USFWS 2007).  Pinnipeds at 
these locations do not pose a problem for the project as they will continue to utilize the existing 
natural sites, but foraging sea lions can easily cover 100 miles per day (NOAA 2007a).  
Therefore, the project is within the foraging range of several known haul-out sites as well as the 
migration path for some sea lions (Pers. comm. Cristen Don, ODFW, September 7, 2007).  

Administrator
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
Source:  Pers. comm. Cristen Don, ODFW, September 7, 2007. 
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FIGURE 3 
PINNIPED HAUL OUT SITES AND CA SEA LION LOCATIONS 
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TABLE 1 
SPECIES AND ABUNDANCE AT HAUL OUT SITES 

Haul-out Species Abundance 
Steller sea lions Variable; up to 1,000 nonpups Sea Lion Caves 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 

Steller sea lions Variable; up to 600 nonpups 
California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 

Cape Arago 

Elephant seals 20-30; a few pups 
Source:  Pers. comm. Cristen Don, ODFW, September 7, 2007. 
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Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids such as sea lions 
is largely anecdotal in nature (Ban and Tries 2007).  The general consensus is that sites tend to 
be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 1991). 
 
With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 
3.0 Project Effects 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul out onto 
the float.  Pinnipeds are known to haul out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the buoys from time to time.  In addition, there is concern that if salmon 
are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the salmon.   
 
4.0 Need for Additional Information 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (OPAC 1994). 
 
5.0 Study Plan 
 
The goal of this study is to assess aspects of pinniped behavior at the proposed Reedsport OPT 
Wave Park.  The primary objectives would include:  (1) observe pinniped use or non-use of the 
single PowerBuoy; and (2) determine if pinnipeds are prevented from hauling out on the 
PowerBuoys in the presence of either ultra high molecular weight polyethylene coating 
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(UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of the single PowerBuoy 
by pinnipeds).  As a secondary objective, information will be collected on the pinniped presence 
and abundance in and around the wave park when there is a single buoy (Phase 1) and 10 buoys 
(Phase 2).   
 
HAUL-OUT STUDY 
 
As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul 
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or netting) in preventing this behavior. 
 
To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2008) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul out, as they would have difficulty staying on the float under these conditions.  OPT 
has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar; Relene Petrochemicals) indicates that material is not soluble in water and is considered a 
non-hazardous product. 
 
OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with the subgroup, 
install fencing around the perimeter of the float.  Fencing has been successfully used to prevent 
haul-out behavior on buoys and docks by sea lions (NMFS 1997). 
 
Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 
deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
� Supervisor inspection of the PowerBuoy from shore via binoculars (weekly); 
� Preventative maintenance/site inspection visits (monthly); 
� Unplanned Maintenance (unknown); 
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� Whale study visits to the buoy area (TBD);  
� Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and 
� Bird survey visits (TBD). 
 
OPT proposes to conduct sampling until either 75 direct observation events have been completed 
or six months have passed, whichever occurs later.  OPT will reinitiate sampling during the 
initial portion of the Steller sea lion northern migration season (which generally occurs during 
the months of September and October), in the event that the scheduled sampling session has 
concluded by this time.  During the migration period, at least 10 observations will be made. 
 
Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoys.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatic Species Subgroup within two weeks that 
describes the event observed.  OPT will also initiate a discussion on how to best respond to the 
event, including the potential of implementing the fencing mitigation measure  If no pinniped 
haul-out behavior is observed, OPT will provide a summary report to the Aquatic Species 
Subgroup within three weeks of completing the direct observations of the single PowerBuoy. 
 
EVALUATION OF PINNIPED PRESENCE AND ABUNDANCE 
 
Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the buoy array’s structure, in much the same way an artificial reef will serve as 
habitat for some species, and that pinnipeds may in turn be drawn to the area to feed on them. 
 
While a Fish, Invertebrates, and Pelagic Organisms Study will be conducted to assess potential 
changes in the marine community (including salmon) following project deployment, this study 
(the pinniped study) proposes to collect observational data about the number of pinnipeds in and 
around the wave park following the deployment of the single unit and after deployment of the 10 
units.  This qualitative methodology is consistent with other preliminary studies involving new 
technologies, in that they tend to be oriented towards “hypothesis generation” or observational 
and descriptive in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish pinniped behavior with 
regard to the single and then multiple PowerBuoy array.  However, due to the necessity of being 
able to identify species type and numbers, observations will occur from vessels in close 
proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 

Administrator
Comment on Text
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Administrator
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� Preventative maintenance/site inspection visits (monthly); 
� Unplanned maintenance (unknown); 
� Whale study visits (TBD);  
� Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and  
� Bird survey visits (TBD). 
 
OPT proposes to conduct sampling as follows: 
 
� Following single-buoy deployment (Phase I) - until either 15 direct observation events 

have been completed or one year has passed, which ever is later. 
� Following 10-buoy deployment (Phase II) - annually for the first five years, 15 direct 

observation events have been completed with at least 3 observations events occurring in 
spring, summer, and fall. 

 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
 
� Species and number of pinnipeds present 
� Number of pups present 
� General behavior of pinnipeds 
� Closest observed distance from the buoy 
� Air temperature 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys. 
 
OPT will provide a summary of initial results of the Phase I observations within six weeks of 
completing the direct observations of the single PowerBuoy, and will provide final results in an 
annual report.  For Phase II observations, OPT will provide a summary of results in an annual 
report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped behavior offers a straightforward, repeatable means for assessing 
the effectiveness of haul-out deterrents.  While the nature of limited sampling periods means that 
events may occur that are unobserved, this type of uncertainly is inherent in any animal 
behavioral study.  We expect that this study will be supplemented by anecdotal evidence of 
pinniped responses to the PowerBuoy, which OPT will share with the Aquatic Species Subgroup. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the buoy or to access the site.  OPT’s reports will note 
incidents where site conditions influenced sampling activities. 
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Walker, Colleen

From: Cristen Don [Cristen.N.Don@state.or.us]
Sent: Tuesday, January 22, 2008 2:50 PM
To: Browne, Peter
Subject: FW: citation for figure
Attachments: Wave energy v 9-6-07.pdf

Hi Peter, 
 
Please see the below message from Bryan Wright (member of ODFW’s Marine Mammal Research Program) regarding 
Figure 3 in the pinniped study. 
 
Thanks, 
Cristen 
 

From: Bryan Wright  
Sent: Tuesday, January 22, 2008 11:46 AM 
To: 'Cristen Don' 
Subject: RE: citation for figure 
 
HI Cristen, 
  
The symbology in that figure got corrupted from the time I sent it to its conclusion in their report.  You may want to give 
them the attached pdf version of the original.  As for the citation, something like "ODFW unpublished data" is fine.  As for 
the title, the current one is OK but maybe say "...CA sea lion satellite-tag locations". 
  
-Bryan 
  

 

From: Cristen Don  
Sent: Tuesday, January 22, 2008 10:42 AM 
To: Bryan Wright 
Subject: citation for figure 

Hi Bryan, 
 
Thank you very much for reviewing and providing comments on the wave energy pinniped and cetacean study plans. 
Your and Susan’s comments were very helpful to me. Figure 3 in the study plan is from a map you had provided me in 
the past (see attached). I wanted to see how you would like the figure to be cited and if you have a recommendation for 
the title of the figure. 
 
Thanks! 
 
Take care, 
Cristen 
 
----------------------------------------------------------- 
Cristen Don 
ODFW Marine Resources Program 
2040 SE Marine Science Dr., Newport, OR 97365 
  
(541) 867 0300 x284 
cristen.n.don@state.or.us 
http://www.dfw.state.or.us/MRP/nearshore/ 
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Walker, Colleen

From: Cristen Don [Cristen.N.Don@state.or.us]
Sent: Tuesday, January 22, 2008 1:52 PM
To: Browne, Peter
Subject: RE: personal communication change
Attachments: Brown et al Trends and abundance of Pv in OR.pdf; Pitcher et al. East Ej paper.pdf

Hi Peter, 
 
Thanks for following up with me. Attached are the two papers that folks in our marine mammal program recommended as 
citations for Steller sea lions and harbor seals. If you could please replace any other citations attributed to me, not 
pertaining to these two species, with “ODFW Marine Mammal Research Program” that would be fabulous. Also, I’m 
waiting to hear from Bryan Wright, who created Figure 3 in the pinniped study plan, how he would like that figure cited 
(and if he had a preference for the title of the figure). Will hopefully get back to you today or tomorrow. 
 
Let me know if you have any questions. 
 
Thanks, 
Cristen 
 

From: Browne, Peter [mailto:Peter.Browne@DevineTarbell.com]  
Sent: Tuesday, January 22, 2008 6:20 AM 
To: Cristen Don 
Subject: personal communication change 
 

Hi Cristen.  

You mentioned in last week's meeting that you thought it would be better to cite someone else (other than you) 
for the ODFW personal communications in the pinniped survey.  Can you let me know and I will modify the 
references? 

Thanks.  

Peter  

Peter Browne  
Devine Tarbell & Associates, Inc.  
970 Baxter Boulevard  
Portland, ME 04103  
P: 207.239.3863  
F: 207.775.1031  

 
 
 
 

NOTICE:  This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential 
and/or privileged information.  If you are not the intended recipient, please notify the sender and destroy this e-mail.  In addition, any 
unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly prohibited. 



TRENDS IN ABUNDANCE AND CURRENT
STATUS OF HARBOR SEALS IN OREGON:

1977–2003
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7118 NE Vandenberg Avenue, Corvallis, Oregon 97330, U.S.A.
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Alaska Fisheries Science Center,

National Marine Fisheries Service,
7600 Sand Point Way, NE, Seattle, Washington 98115, U.S.A.

ABSTRACT

The distribution and abundance of harbor seals (Phoca vitulina richardii) in
Oregon were monitored from 1977 to 2003 by aerial photographic surveys.
Harbor seals on shore were counted each year during the reproductive period.
Mean annual counts of non-pups (adults and subadults) were used as an index of
population size and the trend in the counts was modeled using exponential
(density-independent) and generalized logistic (density-dependent) growth
models. Models were fit using maximum likelihood and evaluated using Akaike’s
Information Criterion. The population dynamics of harbor seals in Oregon were
best described by the generalized logistic model. The population grew following
protection under the Marine Mammal Protection Act of 1972 until stabilizing in
the early 1990s. The estimated absolute abundance of harbor seals (all age classes)
during the 2002 reproductive period was 10,087 individuals (95% confidence
interval was 8,445–12,046 individuals). The current predicted population size for
harbor seals in Oregon is above its estimated maximum net productivity level and
hence within its optimum sustainable population range. We speculate that recent
increases in ocean productivity in the eastern Pacific Ocean may lead to an increase
in carrying capacity and renewed growth in Oregon’s harbor seal population.

Key words: harbor seal, Phoca vitulina, Oregon, generalized logistic, optimum
sustainable population, maximum net productivity level, carrying capacity,
trend, status.
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Trends in the abundance of Pacific harbor seals (Phoca vitulina richardii) along
much of the west coast of North America suggest that harbor seal numbers may be
approaching, or may have reached, current carrying capacity. Research suggesting
that harbor seals populations have undergone density-dependent growth includes
work from southern (Stewart and Yochem 1994) and central (Sydeman and Allen
1999) California, coastal and inland Washington (Jeffries et al. 2003), and British
Columbia (Olesiuk 1999). However, in Alaska trends have been more varied;
evidence there suggests that while some populations have increased or stabilized
(Small et al. 2003), others may have declined (Pitcher 1990, Frost et al. 1999).

In Oregon, harbor seals are currently the most abundant and ubiquitous pinniped
species found in coastal marine and estuarine waters. They can be found year-round on
nearshore reefs and islands, along shore, and on tidally exposed sand and mud flats in
most estuaries. Throughout the early 1900s harbor seals were viewed as significant
predators of marine fishery resources and were subject to indiscriminate killing through
state-funded bounty programs. No estimates of abundance are available for this period.
By the late 1960s, Pearson and Verts (1970) estimated that fewer than 500 seals existed
in Oregon’s coastal waters and perhaps less than 100 in the Columbia River. Although it
is not clear if they visited many of the areas where harbor seals are found today, they did
note that seals only ‘‘occasionally entered estuaries for short periods.’’

Shortly after implementation of the Marine Mammal Protection Act (MMPA; 16
U.S.C. 1361) in 1972, harbor seals began to occupy many of Oregon’s estuaries and
the population size appeared to increase. This was most likely in response to the
protection provided under the federal law (cessation of hunting and harassment), as
well as increased pup survival and access to prey in newly available estuarine habitat.
Harvey et al. (1990) first reported this increased use of estuaries concurrent with an
increase in seal numbers. They found that harbor seal counts at 14 major trend sites
statewide increased at an average annual rate of 8.1%, and the proportion of seals
found in estuaries increased from 47% of the total count in 1975 to 61% in 1983.

The recovery of a depressed population such as harbor seals in Oregon could be
considered a primary objective of the MMPA since it was intended that marine
mammal populations should reach and be maintained within their optimum
sustainable population (OSP) range. As defined, OSP is the range of population sizes
between the maximum net productivity level (MNPL) and the carrying capacity of
the species’ environment (Federal Register, 21 December 1976, 41FR55536).

This paper presents an analysis of aerial survey counts of harbor seals in Oregon
from 1977–2003. Our objectives were to: (1) model the trend in harbor seal survey
counts; (2) determine whether or not seals in Oregon were within their OSP range;
and (3) estimate the absolute size of the current population.

METHODS

Aerial Surveys

We conducted annual aerial surveys along the Oregon coast during the mid-May
to mid-June reproductive period. The coast was divided into two survey regions
(Fig. 1), each of which could be flown during a 4-h survey. Haul-outs south of
Hunters Island (42.318N) were not included in the trend analysis because surveys
did not occur there until 1984. We attempted to count each haul-out at least two
times per year (i.e., two replicates per region per year). The first and second survey
windows typically occurred in late May and early June, respectively.
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We conducted surveys from a single-engine, high-wing aircraft at altitudes of
between 180 and 300 m. Surveys were flown within 2 h of the predicted morning
low tide under good visibility and weather conditions (no fog, little or no
precipitation, 300 m minimum ceiling). Data collected during surveys included
date, time, location, weather conditions, and an estimate of the number of harbor

Figure 1. Map of harbor seal haul-out sites and survey regions in Oregon. Haul-outs on
the southernmost coast were not surveyed (ns) prior to 1984 and were therefore not included
in the trend analysis; counts from these haul-outs, however, were included when estimating
absolute abundance for the 2002 reproductive period.
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seals at each site. Photographs of animals were taken obliquely through a side
window of the aircraft using a hand-held 35-mm SLR camera, with a 70–210 mm
zoom lens, and high speed (400 ASA) color slide film. These photographs were
projected onto a white surface and the image of each animal was marked with a pen
to prevent overcounting or undercounting. During the last two survey years (2002
and 2003), we used a digital SLR camera in conjunction with a GIS system to
obtain harbor seal counts. Seals in the water were not counted. Although we
counted both pups and non-pups, only the latter were used in the trend analysis.

Surveys were often cancelled due to poor weather (primarily fog), which resulted
in some years having only one survey per region. In addition, some surveys were
considered incomplete if either photographs or accurate counts could not be
obtained for one or more haul-outs within the region. The two most common
reasons for an incomplete survey were fog and human disturbance. Surveys with
more than one missing haul-out were discarded; if only one haul-out was missing,
the count was estimated either from field notes or by using the mean count from
replicate surveys from the same year. In the case of the Columbia River, some
missing counts were obtained from the Washington Department of Fish and
Wildlife (Jeffries, unpublished data).1

Population Growth Models

We analyzed our aerial survey count data based on the methods in Jeffries et al.
(2003) (also see Wade 1999). Our approach assumed that the average proportion of
seals hauled out and counted during a survey was constant over space and time. The
following statistical model was used to represent the count data:

Ctij ¼ Ntij þ etij ; ð1Þ
where Ctij is the observed count of non-pup harbor seals ashore during survey i, in
region j and year t; Ntij is the estimated non-pup population size ashore as predicted
by a population growth model; and etij are independent and normally distributed
errors with an expectation of zero and a constant coefficient of variation.

Population growth was modeled using exponential and generalized logistic
difference equations. These are non-age and non-sex-structured, deterministic,
discrete-time models where the annual time-step represents the pupping season.
The exponential model assumes density-independent growth at an annually
constant rate (Rmax):

Ntij ¼ Ntij�1 þ Ntij�1Rmax: ð2Þ
The generalized logistic model assumes density-dependent growth where the rate of
increase depends on the population size relative to the carrying capacity K:

Ntij ¼ Ntij�1 þ Ntij�1 1 �
Ntij�1

K

� �z� �
: ð3Þ

The shape parameter z determines the inflection point of the growth curve and hence
the timing of the density-dependent effect relative toK.The intercept in both growth
models is the abundance N0 at an arbitrary starting time t¼ 0 (we chose 1968 since

1 Personal communication from S. Jeffries, Washington Department of Fish and Wildlife, 7801
Phillips Road S.W., Tacoma, WA 98498, U.S.A., January, 2004.
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estimates of statewide harbor seal abundance were available from the literature for
that year).

Model Selection

Following Jeffries et al. (2003), we fit a total of six versions of the above models to
our data: two exponential growth models and four generalized logistic growth models.
The two exponential models differed by whether the parameter Rmax was allowed to
vary by region. Similarly, the four generalized logistic models differed by whether
Rmax and z varied by region. (N0 and K were both assumed to vary by region.)

We used information-theoretic methods to evaluate our candidate models
(Burnham and Anderson 1998). We first ranked our models according to the small
sample version of Akaike’s Information Criterion:

AICci ¼ �2 logðLiÞ þ 2mi þ
2miðmi þ 1Þ
ðn� mi � 1Þ : ð4Þ

where Li is the likelihood of model i, m is the number of parameters in the model
(including the nuisance parameter), and n is the total number of surveys. We
rescaled AICc values by subtracting the minimum from each value:

�i ¼ AICci � minAICc: ð5Þ
These rescaled values provided a ranking from best to worst where the larger the

difference, the less plausible the model. Lastly, we calculated normalized Akaike
weights for each of the M models, which can be interpreted as the ‘‘weight of
evidence’’ in favor of model i:

wi ¼
exp � 1

2
�i

� �
PM

i¼1 exp � 1
2
�i

� � : ð6Þ

Goodness of fit of the global model (generalized logistic with regionally varying
Rmax and z) was tested using a Kolmogorov-Smirnov (KS) test to assess whether the
standardized residuals were normally distributed.

Parameter Estimation

Parameter estimates for N0, Rmax, K, and z were obtained by maximum
likelihood ( Jeffries et al. 2003). This was carried out using an optimization search
algorithm in a Fortran program. The optimization was constrained such that the
predicted population size was not allowed to exceed K (i.e., over-shooting and
oscillation about K was considered noise) and z � 1 (i.e., density-dependence was
restricted to occur at or above K/2).

We based our inferences on the single ‘‘best’’ approximating model as identified
by the Akaike weights. We estimated the conditional variance of model parameters
via parametric bootstrapping (Efron and Tibshirani 1993, Jeffries et al. 2003).
Parametric bootstraps were generated using the maximum likelihood estimates
from the best model to generate a ‘‘true’’ population growth curve. Noise was then
added to the data in the form of normally distributed residuals from the assumed
statistical model. The model was then refit to this new data and a set of new
maximum likelihood estimates were generated and stored. We did this 10,000
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times and computed the mean, standard error and percentile confidence limits for
the 2.5 and 97.5 percentiles for each parameter (i.e., N0, Rmax, K, and z).

OSP Determination

We determined whether harbor seals were within their OSP range by comparing
the most recent predicted index of population size (N̂2003) with MNPL (Gerrodette
and DeMaster 1990), where MNPL was estimated based on an approximation in
Polachek (1982):

MNPL’Kðzþ 1Þð�1=zÞ
: ð7Þ

For each parametric bootstrap we computed the ratio N̂2003/MNPL. If the lower
bound of the 95% confidence interval for the ratio did not include one, then we
concluded the population was within its OSP range.

Absolute Abundance Estimation

We estimated the absolute abundance of the 2002 statewide harbor seal
population in Oregon by multiplying the mean harbor seal count for that year by
a correction factor of 1.53 (Huber et al. 2001). The correction factor, developed from
aerial surveys of radio-tagged seals in Oregon and Washington, adjusts the observed
count of seals upwards to account for animals in the water. We included pups in our
mean count since the correction factor is based on an assumed sex and age
distribution that included pups. Furthermore, since we wanted a statewide estimate,
we included all known haul-outs in our count, not just those used for the trend
analysis described above. (The 2002 surveys were used instead of the 2003 survey
because fog prevented counts of some of the southernmost haul-outs in 2003.)

RESULTS

Trends in Relative Abundance

From 1977 to 2003 observed counts of non-pup harbor seals ashore nearly
doubled in the southern survey region and increased by a factor of four in the north
(Table 1, Fig. 2). Of the two types of growth models considered, the generalized
logistic models clearly approximated the observed count data better than the
exponential models (�i � 41.78; Table 2), thus providing evidence for density-
dependent growth. Although AICc values for all four generalized logistic models
suggested they were plausible (�i � 2.12; Table 2), we based our inferences on the
single best approximating model (wi¼ 0.457; Table 2). This model suggested that
maximum growth rates differed between regions but the inflection points of the
growth curves were equal (Table 3). We found no evidence of a lack of fit for our
global model (KS ¼ 0.06, P¼ 0.5).

OSP Determination

Given that the best approximating model suggested that z was constant between
regions, we pooled our regional estimates of K to compute MNPL (as well as other
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parameters) (Table 4). None of the bootstrap replicates for N̂2003 were below MNPL
which is consistent with the hypothesis that harbor seals in Oregon, as indexed
by non-pups counted ashore, were within their OSP range. Harbor seals were
estimated to be nearly at their estimated carrying capacity (99% of K, Table 4).

Absolute Abundance

The mean coastwide count of harbor seals (pups and non-pups) in Oregon during
May–June 2002 was 6,607 animals (SE¼ 295.7; 5,505 non-pups and 1,102 pups).
Multiplying the mean count by the correction factor of 1.53 (SE¼ 0.1; Huber et al.
2001) to account for the number of seals in the water yielded an estimated total
of 10,087 animals (95% CI: 8,445–12,046).

DISCUSSION

While the Pacific harbor seal is distributed from Baja California, Mexico,
northward to Alaska, for management purposes the U.S. National Marine Fisheries

Table 1. Average annual counts of non-pup harbor seals ashore for two survey regions
in Oregon, 1977–2003.

Year

Average count (n surveys)

TotalNorth coast South coast

1977 616 (1)
1978 1,749 (1)
1979
1980
1981
1982 764 (1) 1,946 (1) 2,710
1983 999 (3) 2,409 (2) 3,407
1984 1,009 (1)
1985 1,115 (2) 2,641 (2) 3,756
1986 991 (3) 2,341 (1) 3,332
1987 1,463 (1) 2,523 (2) 3,986
1988 1,564 (2) 2,916 (2) 4,480
1989 1,907 (2) 3,137 (3) 5,044
1990 1,880 (1) 2,945 (1) 4,825
1991 1,676 (1) 2,917 (2) 4,593
1992 2,501 (2) 3,007 (4) 5,508
1993 2,330 (1) 2,872 (1) 5,202
1994 2,185 (1) 2,496 (1) 4,681
1995 1,907 (1) 2,338 (1) 4,245
1996 2,159 (3) 2,471 (3) 4,630
1997 2,849 (1)
1998 2,513 (1) 2,816 (1) 5,329
1999 1,780 (1) 2,627 (2) 4,407
2000 1,644 (1) 2,916 (1) 4,560
2001 1,652 (2) 2,827 (2) 4,479
2002 2,155 (2) 3,103 (2) 5,258
2003 2,436 (2) 3,055 (2) 5,491
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Service (NMFS) divides the population into different stocks based on various
criteria including genetics, movements, pupping dates, and fishery interactions
(Angliss and Lodge 2004, Carretta et al. 2004). Harbor seals in Oregon are
considered to be part of the Oregon/Washington coast stock, which extends from
the California-Oregon border north to Cape Flattery, Washington. While there is
strong evidence for separation between the Washington inland waters stock and the
Oregon/Washington coast stock, the separation between the Oregon/Washington
coast stock and the California stock is largely a ‘‘political/jurisdictional
convenience’’ (Carretta et al. 2004). Additional information (e.g., new genetic

Figure 2. Average (circles) and predicted (line) counts of non-pup harbor seals ashore
for two survey regions in Oregon. The combined total represents the sum of the regional
averages and predicted values.
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analyses) will be needed to more appropriately characterize harbor seal stock
structure in the southern Oregon and northern California region. Nonetheless, we
believe that the results of our trend analysis, when considered with those of Jeffries
et al. (2003), provide evidence that the Oregon/Washington coast stock is currently
above its MNPL and within its OSP range. This conclusion, however, rests upon
at least several other considerations which are discussed below.

Trend Counts

Environmental covariates such as tide (Terhune and Almon 1983), time of day
(Thompson and Harwood 1990), weather (Watts 1992), and date (Frost et al. 1999)
have been shown to affect the number of seals hauled out at given times and
locations. Harbor seal monitoring programs have sought to control for these
environmental factors either before data are collected through study design (Jeffries
et al. 2003) and/or after data are collected through analysis (Frost et al. 1999,
Boveng et al. 2003, Small et al. 2003). We chose the former approach.

In the model formulation we used, it was assumed that the average proportion of
the population that was hauled out during our surveys was constant. Conceptually,
this proportion represents a detection probability (p) which can be thought of more

Table 2. Model selection results for exponential and generalized logistic growth
models fit to counts of non-pup harbor seals ashore in Oregon, 1977–2003.

Model Rmax z Log L m AICc �i wi

Generalized logistic Regional Constant 24.44 9 �28.04 0 0.457
Generalized logistic Constant Regional 23.67 9 �26.49 1.54 0.211
Generalized logistic Constant Constant 22.18 8 �26.11 1.92 0.174
Generalized logistic Regional Regional 24.73 10 �25.92 2.12 0.158
Exponential Regional NA �0.23 6 13.74 41.78 0
Exponential Constant NA �7.75 5 26.39 54.44 0

Table 3. Parameter estimates from generalized logistic growth model with regional
growth rates (Rmax) and a constant shape parameter (z). Point estimates are maximum
likelihood estimates (MLE); standard errors and percentile confidence intervals (10,000
replicates) are from parametric bootstraps based on MLEs from the selected model.

Parameter Region Estimate SE

95% confidence interval

Lower Upper

N1968 North 229 58.5 90 295
South 920 295.4 203 1,280

K North 2,171 157.3 2,104 2,682
South 2,882 70.1 2,828 3,109

Rmax North 0.101 0.037 0.086 0.20
South 0.064 0.070 0.046 0.27

z Both 10.10 3.83 1.06 11.49
CV a North 0.147

South 0.097
a Estimated coefficient variation of the errors (e).
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broadly as all the factors influencing the probability of whether an animal is
encountered or detected (Buckland et al. 2001). If p varied randomly among
surveys, then this could be expected to manifest itself in an increased variation
in counts and increased variance in the parameter estimates. If p changed
systematically over time, then this would result in a biased estimate of popula-
tion trend.

Sources of variation in p include observer effects, environmental conditions, and
attributes of the animal itself (Anderson 2001, Buckland et al. 2001). Observers, for
example, may differ in their ability to detect animals (while flying and/or counting)
based on their training, experience, interest, and fatigue. Likewise, environmental
conditions such as season, time of day, tide, and weather may affect whether a seal is
hauled out and hence available for detection. Finally, attributes such as the size and
coloration of an animal that might make it more or less conspicuous than other
individuals may affect its detectability. We sought to minimize these sources of
variation by (1) having the majority of the surveys flown (and photographs counted)
by the same people, (2) only flying under a specific set of environmental conditions
(see methods), and (3) only including non-pups in our trend analysis (which we
believed had a more constant probability of detection than pups).

Despite our efforts, survey counts were likely affected to some degree by
uncontrolled sources of variation. We were not overly concerned, however, since the
effect size we were measuring was large (2–4 fold observed increases), our time
series was long (27 yr), and our study design held many covariates relatively
constant (e.g., observers, tidal stage, time of day). Frost et al. (1999) noted that
under this set of circumstances, it may be possible to evaluate population trends
without concern for covariate effects. We acknowledge, however, that the precision
of our estimates might be increased by using a covariate adjustment approach, as
well as by increasing the number of replicate flights flown per year.

More worrisome than random variation in p would be a case in which there was
a systematic trend in p over time (Anderson 2001). In this situation, an apparent
trend in abundance would be confounded with a trend in detectability. Jeffries et al.
(2003) noted that one plausible scenario for a time-trending p would be if there was
an inverse relationship between seal population density and time spent ashore due
to increased intraspecific competition for food resources. They examined this
scenario by comparing the proportion of seals ashore in Oregon and Washington in
1991–1992 versus those ashore in 1999–2000 (Washington only) and found that
while some small decreases in p did occur, they were not inconsistent with their

Table 4. Parameter estimates for OSP determination for harbor seals in Oregon. Point
estimates, standard errors, and percentile confidence interals (10,000 replicates) are from
parametric bootstraps based on MLEs from the generalized logistic growth model with
regional growth rates (Rmax) and a constant shape parameter (z).

Parameter Region Estimate SE

95% confidence interval

Lower Upper

N̂2003 Combined 5,241 124.5 5,009 5,500
MNPL Combined 3,184 586 2,617 4,185
N̂2003/MNPL Combined 1,703 0.297 1.245 1.955
N̂2003/K Combined 0.991 0.0114 0.967 1
MNPL/K Combined 0.603 0.122 0.505 0.803
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conclusions that seal numbers in Washington had stabilized. We did not conduct
a similar comparison and therefore must assume that, as in Washington, no trend in
the proportion of seals hauled out occurred in Oregon during our time series.

Population Dynamics

One axiom of population biology is that populations do not increase indefinitely
(Williams et al. 2002). For large mammals, a basic assumption has been that their
populations increase until they are in equilibrium with the environment, and that
this equilibrium is achieved through a density-dependent response in population
growth that occurs near carrying capacity (Fowler 1981, 1987). This assumption
was inherent in the MMPA and in the definitions of OSP and MNPL (Taylor and
DeMaster 1993, Ragen 1995, Wade 1998, Taylor et al. 2000). In reality, however, it
is unlikely that populations have a fixed equilibrium point (Wolda 1989, Harwood
and Rohani 1996; but also see Koetsier et al. 1990, Turchin 1995). Instead,
population regulation and limitation processes likely produce a ‘‘stationary
distribution of population densities’’ (Dennis and Taper 1994). Furthermore, there
are likely to be multiple ‘‘densities’’ at which a population moves between as
environmental conditions and limiting factors change (Williams et al. 2002). For
example, Hucke-Gaete et al. (2004) studied the recovery of Antarctic fur seals
(Arctocephalus gazella) in the South Shetland Archipelago and proposed that the
carrying capacity had declined by an order of magnitude over the past two
centuries. Small et al. (2003) suggested that the carrying capacity for pinnipeds in
the Gulf of Alaska had declined following a climate-regime shift in 1977. In
contrast, Bowen et al. (2003) reported on the sustained exponential growth of Sable
Island (Nova Scotia) grey seal pup production over nearly 40 years in spite of
considerable environmental variability.

Gerrodette and DeMaster (1990) noted the implications to the MMPA of changes
to carrying capacity when they stated: ‘‘whether current or historical carrying capacity
is to be used when making an OSP determination is presently an unresolved issue in
marine mammal management [in the U.S.].’’ While we do not know what historic
carrying capacity for harbor seals in Oregon might have been, we speculate that
carrying capacity may have recently increased as a result of a reversal in the Pacific
Decadal Oscillation. This reversal marked a shift in coastal ocean conditions off the
west coast of the contiguous United States from a warmer, inhibited productivity
period (Pearcy 1992, Hare and Mantua 2000) to a colder, enhanced productivity
period (Emmett 2002, Peterson and Schwing 2003). Interestingly, much of the
observed increase in harbor seal abundance reported here occurred during the warmer,
inhibited productivity period (perhaps as a result of initial low abundance). In
Oregon, improved ocean conditions have resulted in increased salmonid (Oncorhynchus
spp.) survival and increased densities of zooplankton (Peterson and Schwing 2003)
and forage fishes (Emmett 2002, Emmett2).

Although the harbor seal population in Oregon appeared to stabilize in the
1990s, we do not know the underlying regulatory mechanisms that limited its
continued growth. However, since no evidence of unusual disease-related mortality
was observed, and many additional areas with apparently suitable habitat remained
unused, we suspect that one limiting factor may have been food supply. If so, the

2 Personal communication from R. Emmett, National Marine Fisheries Service, Hatfield Marine
Science Center, Newport, OR 97365, U.S.A., March, 2004.
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recently improved ocean conditions may remove food as a limiting factor and hence
result in an increase in carrying capacity for seals in this region. Whether this turns
out to be the case or not, we nonetheless conclude that, when viewed within the
existing MMPA framework, our results support the conclusion that the Oregon/
Washington coast stock is currently above its MNPL and within its OSP range.
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ART & EQUATIONS ARE LINKED

The Steller sea lion (Eumetopias juba-
tus) is the largest of the Otariidae 
and inhabits the North Pacific Rim 
from California to Japan. Individuals 
breeding at rookeries1 located along 
the west coast of North America from 
California northward through south-
eastern Alaska (Fig. 1) to 144°W 
longitude form a distinct population 
segment, generally referred to as 
the eastern population. Historically, 
exchange of reproductive females with 
the Steller sea lion population to the 
north and west of 144°W longitude 
has been extremely low as shown by 
genetic studies (Bickham et al., 1996) 
and resightings of marked animals 
(Raum-Suryan et al., 2002). This indi-
cates that population changes have 
been driven by birth and death rates 
within each population because immi-
gration and emigration of breeding 
females among populations were too 
infrequent to affect population dynam-
ics. More recent genetic analyses have 
confirmed the ancient divergence of 
the eastern and western populations. 
However, two new rookeries (White 
Sisters and Graves Rocks, Fig. 1) at 

the northern end of the range of the 
eastern population appear to have 
been colonized by females from both 
populations (O’Corry-Crowe et al., 
2005). The number of western female 
immigrants to the eastern population 
has been small (in the 100s) to date, 
has not had a major impact on the 
growth dynamics of the overall east-
ern population and has been limited 
to the extreme northern range of the 
eastern population. However, the pres-
ence of breeding female immigrants 
from the western population within 
the range of the eastern population 
indicates that our prior assumption 
that population dynamics of the east-
ern population was completely driven 
by internal rates of reproduction and 
survival was incorrect for the past 
several years. 
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Abstract—The eastern Steller sea 
lion (Eumetopias jubatus) population 
comprises animals that breed along 
the west coast of North America 
between California and southeast-
ern Alaska. There are currently 13 
major rookeries (>50 pups): five in 
southeastern Alaska, three in British 
Columbia, two in Oregon, and three 
in California. Overall abundance has 
increased at an average annual rate of 
3.1% since the 1970s. These increases 
can largely be attributed to popula-
tion recovery from predator-control 
kills and commercial harvests, and 
abundance is now probably as high as 
it has been in the last century. The 
number of rookeries has remained 
fairly constant (n=11 to 13) over the 
past 80 years, but there has been a 
northward shift in distribution of both 
rookeries and numbers of animals. 
Based on the number of pups counted 
in a population-wide survey in 2002, 
total pup production was estimated 
to be about 11,000 (82% in south-
eastern Alaska and British Colum-
bia), representing a total population 
size as approximately 46,000−58,000 
animals. 
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Figure 1
Geographic range of the eastern Steller sea lion (Eumetopias jubatus) 
population showing locations of major (>50 pups born) breeding 
rookeries. 

In recent years, attention has focused on 
the western Alaskan population because of 
a precipitous decline since the 1970s (Lough-
lin et al., 1992; Trites and Larkin; 1996) 
resulting in an “endangered” classification 
under the U.S. Endangered Species Act. The 
eastern population is currently classified as 
“threatened.” Abundance from southern Or-
egon through southeastern Alaska has gen-
erally shown an increasing trend (Calkins et 
al., 1999; Brown et al.2; DFO, 2003), whereas 
numbers in southcentral California have de-
clined substantially (Le Boeuf et al.3; Hast-
ings and Sydeman, 2002). This is the first 
detailed population-wide status evaluation 
of abundance, trend, and distribution with a 
historical perspective for the eastern popula-
tion. We also present the results of the first 
population-wide census of pup production con-
ducted in 2002 and apply life-table analysis 
to estimate total population size. 

In our study, we reviewed records of Steller 
sea lion abundance, with particular emphasis 
on data collected at rookeries. Some counts 
date back to the early 1900s, but early sur-
veys were not systematic and methods lacked 
standardization, and some of the counts may 
have been affected by culling and hunting 
activities. Although these earlier survey 
methods preclude formal statistical analyses, 
the historical data provide a general sense 
of gross changes in abundance and distribu-
tion. Systematic surveys began in most regions along the 
west coast in the 1970s, but counting techniques varied 
among the researchers and agencies conducting the sur-
veys, and surveys were not coordinated between jurisdic-
tions. Nevertheless, these time series indicate changes 
in relative abundance within each geopolitical region. 
In recent years, there has been an effort to compare 
and calibrate counting techniques, especially for pups 
(Snyder et al., 2001; P. F. Olesiuk, unpubl. data), and to 
synthesize survey results (Loughlin et al., 1992). 

Materials and methods

Count data used to estimate population trends between 
the late 1970s and 2004 were of two types: 1) counts of 
pups obtained between late June and early July (at the 
end of the pupping season) when most pups are <1 month 
of age, and 2) counts of juveniles and adults ≥1 year of 

age (i.e., nonpups) obtained from mid June to early July 
(mid to late in the breeding season). Steller sea lions 
normally give birth between late May and early July and 
breed between late May and mid July, although timing of 
these events varies somewhat geographically (Pitcher et 
al., 2001). Counts of pups are the preferred index to popu-
lation size for many species of pinnipeds (Berkson and 
DeMaster, 1985). For the Steller sea lion, the vast major-
ity of births occur at traditional rookeries, and because 
pups are confined to land for the first month of life, sur-
veys of rookeries at the end of the pupping season provide 
a nearly complete estimate of annual pup production. 

Pups are more difficult to count than nonpups be-
cause of their small size and dark color. This disad-
vantage is especially pronounced for counts made at 
oblique angles from aircraft circling rookeries or from 
vessels adjacent to the sites. From the mid 1970s to 
the late 1990s, pups were usually counted by placing 
people on rookeries, herding nonpups into the water, 
and tallying the number of pups while walking through 
the rookery (Calkins and Pitcher, 1982). However, the 
methods of obtaining such counts are disruptive to sea 
lions (Lewis, 1987), and counts may not be possible 
where rookeries are protected in parks or ecological 
and nature reserves. More recently, vertical 126-mm 
format aerial photography has been shown to be as 
accurate and far less disruptive (Snyder et al., 2001) 
for counting pups. Depending on the physical size, 
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Table 1
Counts of pups and nonpups for each rookery and for all haulout sites combined 
by region for the population-wide survey of the eastern Steller sea lion (Eumeto-
pias jubatus) population in 2002. Pup counts were made from vertical 126-mm 
format images, and nonpup counts from either vertical 126-mm format images or 
oblique 35-mm photographs. Nonpup counts included counts of pups at the indi-
cated number of major sites (used by >50 animals on a regular basis during the 
breeding season), as well as counts of pups at numerous minor sites and counts of 
a few scattered animals.

Site Pups Nonpups

Southeastern Alaska
 Graves Rocks 98 1001
 White Sisters 403 1156
 Biali Rocks 59 625
 Hazy Islands 1257 2050
 Forrester Island 3060 3699
 Haulout sites (20 major sites) 9 6752
Southeastern Alaska total 4886 (49%) 15,283 (43%)

British Columbia
 North Danger Rocks 207 592
 Cape St. James 655 982
 Scott Islands 2451 3865
 Haulout sites (24 major sites) 5 6681
British Columbia total 3318 (33%) 12,120 (34%)

Washington
 Haulout sites (2 major sites) 0 (0%) 651 (2%)

Oregon
 Orford Reef 382 1178
 Rogue Reef 746 1264
 Haulout sites (7 major sites) 8 1727
Oregon total 1136 (11%) 4169 (12%)

California
 Saint George Reef 367 716
 Sugarloaf Island-Cape Mendocino 150 588
 Año Nuevo Island 189 255
 Haulout sites (6 major sites) 7 1543
 California total 713 (7%) 3102 (9%)

Eastern population 10,053 35,325

substrate, and topography of rookeries, high-quality 
oblique 35-mm photographs can sometimes provide 
counts of pups with an acceptable accuracy (P. F. Ole-
siuk, unpubl. data). In 2002, vertical 126-mm format 
photography was used at all rookeries within the range 
of the eastern population to obtain the first estimate of 
total pup production (pup numbers at some rookeries 
had been reported previously but not for all rookeries 
in a single year). We have included additional counts 
of pups made at some sites between 2003 and 2005 for 
trend analyses within geographic subareas. However, 
only counts from the complete population-wide survey 
in 2002 were used to estimate total population abun-
dance in order to provide an estimate for a single point 
in time. 

Few reliable counts of pups were available before the 
1970s, but counts of non-pups on rookeries have dated 
back to the early 1990s. Non-pups are easier to count, 
and there tends to be a high degree of correlation for 
counts of non-pups between oblique 35-mm format and 
vertical 126-mm format images (Fritz and Stincomb, 
2005). However, some Steller sea lions, particularly 
juveniles, range widely (Raum-Suryan et al., 2002); 
therefore counts at haulouts within a particular geo-
graphic area may not necessarily represent the number 
of animals supported by local rookeries, although breed-
ing animals show a higher degree of site fidelity. The 
number and proportion of various sex and age classes of 
non-pups that are hauled out varies with season, time 
of day, and (in some cases) with tide (Winthrow, 1982; 

Calkins et al., 1999).
Counts from the 2002 population-

wide survey (Table 1) indicated a 
fairly tight relationship between 
the number of pups and nonpups 
counted on rookeries (Fig. 2). A 
similar pattern was noted for 
rookeries in British Columbia and 
the relationship persisted over 
the three decades concurrent pup 
and nonpup counts were available  
(P. F. Olesiuk, unpubl. data). The 
historical counts of nonpups (or 
total animals where pups and 
nonpups were not distinguished) 
on rookeries thus likely provide 
a general index of the size of the 
breeding population associated 
with each rookery. 

Systematic surveys have been 
conducted to monitor trends of the 
eastern Steller sea lion population, 
but methods and schedules have 
varied depending on the agency 
conducting the surveys. In south-
eastern Alaska, the Alaska Depart-
ment of Fish and Game periodically 
conducted ground counts of pups on 
rookeries from 1979 through 1998, 
and used vertical 126-mm format 
photography to count pups since 
1998. In British Columbia, the De-
partment of Fisheries and Oceans 
has conducted province-wide aerial 
surveys of rookeries and haulout 
sites at 2−5 year intervals since 
the early 1970s, using oblique 35-
mm format photography to count 
both pups and nonpups. In 1998 
and 2002, both pups and nonpups 
were counted at British Columbia 
rookeries with the use of vertical 
126-mm format photography. There 
are no Steller sea lion rookeries in 
Washington, but the Washington 
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Figure 2
Relationship between number of pup and nonpup Steller sea lions 
(Eumetopias jubatus) counted on rookeries during the population-
wide survey in 2002 (r2=0.90; n=14; P<0.001). 
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Department of Fish and Wildlife has conducted 
numerous aerial surveys of haulout sites dur-
ing the breeding season using oblique 35-mm 
format photography since 1978. In Oregon, the 
Oregon Department of Fish and Wildlife has 
conducted state-wide aerial surveys of nonpups 
on rookeries and haulouts using oblique 35-
mm format photography on a nearly annual 
basis since the mid-1970s and has periodically 
obtained ground, or more recently vertical 126-
mm format or high-resolution digital 35-mm 
format, pup counts. In California, the National 
Marine Fisheries Service, Southwest Fisheries 
Science Center, conducted statewide surveys 
during early July beginning in 1996 using 
vertical 126-mm format photography to count 
pups and nonpups at all rookeries and haulout 
sites. Time series of counts that were obtained 
with assorted methods were also available for 
some rookeries in California dating back to the 
1970s. Although these surveys provide reliable 
information on changes in relative abundance 
within each region or at a particular rookery, 
they are difficult to synthesize into a popula-
tion-wide assessment because of uncoordinated 
survey schedules and methods. Given the consistency 
within, but inconsistency between, these geo-politi-
cal jurisdictions, we assessed trends in abundance by 
region (southeastern Alaska, British Columbia, Wash-
ington, Oregon, and California). Counts for each re-
gion were converted to natural logarithms and then 
regressed on year to determine average annual popula-
tion growth rates. 

We estimated the total population size in 2002 from 
the predicted ratio of pups to nonpups in the population 
(Calkins and Pitcher, 1982; Trites and Larkin, 1996). 
From life tables for a stable sea lion population in the 
Gulf of Alaska, Calkins and Pitcher (1982) estimated 
total population size to be about 4.5 times the number 
of pups born. In order to apply this approach to the 
eastern population, which was not stable but increas-
ing (see “Results” section), we conducted sensitivity 
analyses to determine how this multiplier varies with 
population growth rate (λ) by incrementally chang-
ing each of the life history parameters that affect it, 
namely juvenile mortality rates, adult mortality rates, 
age at maturation, and fecundity rates (Lotka, 1907; 
Cole, 1954) . 

We also reviewed historical records of Steller sea 
lion abundance in an attempt to relate current popu-
lation size with abundance prior to the initiation of 
standardized surveys. Although these records provide 
insights into relative population levels, caution must 
be used because the older counts were obtained by a 
variety of methods and the seasonal timing of counts 
was inconsistent. In most cases the counts were made 
by professional biologists or naturalists hired by govern-
ment agencies to conduct sea lion investigations, and 
special trips were made to rookeries to obtain first-hand 
counts; therefore it is unlikely numbers were grossly in-

accurate. Because of the ad hoc nature of these counts, 
it was difficult to synthesize them into even a regional 
estimate of abundance, or to conduct statistical analy-
ses; therefore these counts were generally examined on 
a rookery-by-rookery basis (Appendix). 

Results

Southeastern Alaska

Counts of Steller sea lion pups in southeastern Alaska 
increased from 2219 in 1979 to 5510 in 2005 (Fig. 3A), 
representing an average annual rate of increase of 3.2% 
(r2=0.91; n=10; P<0.001). Prior to the early 1980s, the 
only rookery in southeastern Alaska was the Forrester 
Island complex. Only 50−100 animals were recorded 
when the site was first noted in the 1920s, and 350 
animals were recorded when the site was revisited in 
1945, and there was no mention of pupping in either case 
(Rowley, 1929; Imler and Sarber, 1947). Thus, although 
count data are extremely limited, it appears that Steller 
sea lion abundance was probably quite low in south-
eastern Alaska during the first half of the 20th century. 
Counts are not available, but the Forrester Island rook-
ery must have grown dramatically through the 1950s 
and 1960s (Fig. 4A). By the time the first aerial survey 
was conducted in 1961, Forrester Island had grown to 
about one-third its current size in terms of both the 
numbers of pups and nonpups (Bigg, 1985). However, 
increases at Forrester Island appear to have slowed 
since the late 1970s, showing only a slight increase in 
pup production (0.6% per year; r2=0.40; n=13; P=0.021) 
and no discernible increase in the number of nonpups 
(r2=0.22; n=12; P=0.125). 
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Figure 3
Recent trends in counts of Steller sea lion (Eumetopias 
jubatus) pups ( ) and nonpups (●) on rookeries in (A) 
Southeastern Alaska, (B) British Columbia, and (C) 
Oregon. These areas combined account for over 90% of 
pup production in the eastern population. Survey tech-
niques were standardized within each region, but differed 
among regions. The slopes are all statistically significant 
(P<0.001), and none differed significantly from the overall 
rate of increase of 3.1%. 
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With the slowing of growth on Forrester Island, sev-
eral new rookeries were established in southeastern 
Alaska (Calkins et al., 1999) (Appendix I). Hazy Islands 
were a substantial haulout in the 1950s (Mathisen and 
Lopp, 1963), but pup counts increased after they were 
first observed in 1979 (13% per year, r2=0.76; n=11; 
P<0.001). White Sisters developed into a rookery in the 
early 1990s and counts of pups also increased rapidly 
(16% per year, r2=0.87; n=10; P<0.001). In recent years, 
Graves Rocks and Biali Rocks appear to be developing 
into rookeries; 175 and 100 pups were counted respec-

tively at the two sites in 2005. Growth of these four 
new rookeries accounted for about 48% of the increase 
in total pup production in southeastern Alaska during 
the 1980s, and for about 74% of the total increase since 
1990. 

In addition to the five rookeries, sea lions use about 
20 major haulout sites (>50 animals) and several small-
er sites in southeastern Alaska on a regular basis dur-
ing the breeding season, as well as numerous other 
sites during the nonbreeding season. During the 2002 
survey, a total of 6752 nonpups were counted at haulout 
sites and another 8531 nonpups were counted at rooker-
ies (Table 1). 

British Columbia

There are currently three Steller sea lion rookeries in 
British Columbia: the Scott Island complex (Triangle, 
Beresford-Maggot, and Sartine Islands), Cape St. James, 
and North Danger Rocks. Counts of pups from oblique 
35-mm format photographs increased from 941 in 1971 to 
3276 in 2002 (Fig. 3B), representing an average annual 
rate of increase of 3.2% (r2=0.71; n=9; P=0.005), similar 
to the overall rate observed in southeastern Alaska. 
However, piecewise regressions provide a better fit to 
the time series of pup counts, indicating that most of 
this increase has occurred since the 1980’s (r2=0.85; 
n=9; P=0.002). Significant increases in pup production 
(P<0.005) were evident at all three rookeries (Appendix), 
but mean rates varied among sites (3.7% at Scott Islands, 
2.0% at Cape St. James, and 2.7% on North Danger 
Rocks). Numbers of nonpups on rookeries also increased 
significantly (r2=0.89; n=9; P<0.001), paralleling the 
increases in pup production (Fig. 3B). 

Counts on rookeries in British Columbia date back 
to 1913 (Newcombe and Newcombe, 1914) and indicate 
breeding populations were historically large (Fig. 4B). 
Extensive sea lion reduction programs were conducted in 
British Columbia from 1912 through 1966, and attempts 
were made to commercially harvest sea lions during the 
1960s. One major rookery, the Sea Otter Group, was 
eradicated by intensive control efforts during the 1920s 
and 1930s. The site was visited each year toward the 
end of the pupping season and all pups and as many 
nonpups as possible were killed, and by about 1940 it was 
no longer used as a rookery. Predator-control kills and 
commercial harvests in British Columbia continued into 
the 1960s and impacted all rookeries, and the breeding 
population was reduced to about 30% of peak levels by 
the late 1960s (Bigg, 1985). It appears that numbers at 
Scott Islands have fully recovered from these kills, but 
numbers at the two other rookeries are still below his-
torical peak levels (Appendix). 

Sea lions also currently use 24 major haulout sites (>50 
animals) in British Columbia on a regular basis during 
the breeding season, up from 18 sites when systematic 
province-wide surveys were initiated in the early 1970s 
(Bigg, 1985). Numbers of animals counted on these sites 
increased at rate of 4.0% since the early 1970s (r2=0.82; 
n=9; P<0.001), which is not significantly different from 
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Figure 4
Historical counts over the last century of Steller sea lion 
(Eumetopias jubatus) pups ( ), non-pups on rookeries (●), 
and total nonpups on rookeries and haulouts (▲) for (A) 
Southeastern Alaska, (B) British Columbia, (C) Washington, 
(D) Oregon, and (E) California. 
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the rate of growth observed on rookeries. During the 
2002 survey, 6681 nonpups were counted on haulout 
sites, and another 5439 on rookeries (Table 1). 

Washington

There are no rookeries in Washington, but Steller sea 
lions are found along the coast throughout the year. 
Four haulouts, including two major sites (>50 animals), 
are regularly used during the breeding season. Since 
1989, surveys have been conducted almost annually, 
and numbers of sea lions counted have increased at an 
average annual rate of 9.2% (r2=0.38; n=37; P<0.001). 
These animals are assumed to be immature animals 
and nonbreeding adults associated with rookeries from 
other areas. Juvenile sea lions branded as pups on For-
rester Island in southeastern Alaska (Raum-Suryan et 
al., 2002) and on Rogue Reef in Oregon (R. F. Brown, 
unpubl. data) have been observed in Washington. 

Older records indicate that current abundance on 
the Washington coast is reduced from historical lev-
els (Fig. 4C). Between 2000 and 3000 Steller sea li-
ons were reported to be present during August and 
September of 1914, 1915, and 1916 on Jagged Island 
(Kenyon and Scheffer, 1959), compared with a maxi-
mum statewide breeding season count of 847 during 
1978−2001. Washington State Department of Fisher-
ies offered a bounty of $8.00 for sea lions between 
1944−48, but in 1949 this was reduced to $3.00 and 
limited to inside waters because aerial patrols indi-
cated that the main coastal haulouts at Jagged Island 
and Split Rock had been reduced from 600 sea lions in 
the 1930s to fewer than 100 by 1949 (Scheffer, 1950). 
Only sporadic counts were available for individual 
sites during the 1950s and 1960s, but they indicate 
that few sea lions (<100 animals) were present during 
the breeding season and that total abundance did not 
exceed 500 during any season by the 1950s (Scheffer, 
1950; Kenyon and Scheffer, 1959). 

Oregon

Steller sea lions breed and pup at two rookeries, 
located at Rogue Reef and Orford Reef, and occupy 
seven major haulout sites in Oregon during the breed-
ing season. The total number of nonpup sea lions 
on rookeries increased from 1186 in 1977 to 2442 
in 2002 (Fig. 3C), representing an average annual 
rate of increase of 2.5% (r2=0.49; n=26; P<0.001). 
Although not as well documented, pup numbers also 
appear to have increased. In 1990, 492 and 298 pups 
were observed during ground counts at Rouge Reef and 
Orford Reef respectively, compared with 746 and 382 
pups on 126 mm format images in 2002 (2.3% average 
annual rate of increase). During the 2002 population-
wide survey, an additional 1727 nonpups were counted 
at haulout sites in Oregon (Table 2). 

Historical data on Steller sea lion abundance in Oregon 
are few (Fig. 4D). Pearson and Verts (1970) counted 862 
animals (including some pups) during a state-wide aerial 

survey in June 1968, somewhat lower than the 1977 
nonpup count of 1461 animals. The largest rookery was 
Orford Reef, where 475 animals, including pups, were 
counted. Interestingly, only 125 animals were reported 
at Rogue Reef, which is currently the largest rookery in 
Oregon, and Pearson and Verts (1970) suggested that 
it was no longer used as a rookery. Earlier counts are 
lacking, but the population was presumably substantially 
larger in the 1920s because about 4000 sea lions were 
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Table 2
Results of life-table sensitivity analyses showing the potential change in ratio of total population size to pups for a population 
increasing at 3.1% per annum. The vital rates in Calkins and Pitcher’s (1982) life tables1 for a stable population of Steller sea 
lions (Eumetopias jubatus) were incrementally adjusted until a population growth rate, λ, of 3.1% was attained. The correspond-
ing stable sex- and age-distributions were calculated by using Cole’s (1954) finite approximations of Lotka’s (1907) population 
equations. 

Parameter that changed Relative change Population growth rate (λ) Pup multiplier
   
Δ Mortality all ages −15% 3.1% 5.0
Δ Juvenile mortality −27% 3.1% 5.2
Δ Adult mortality −33% 3.1% 4.7
Δ Fecundity +32% 3.1% 4.2
Δ Age at maturation −1.6 years 3.1% 4.2

1 Calkins, D. G., and K. W. Pitcher. 1982. Population assessment, ecology and trophic relationships of Steller sea lions in the Gulf of Alaska. In 
Environmental assessment of the Alaskan continental shelf. p. 447−546. U.S. Department of Commerce and U.S. Department of Interior, Final 
Report of Principal Investigators 19:1−565.

killed for bounty on the Oregon coast during 1925−29 
(Pearson and Verts, 1970), although some of these may 
have been nonbreeding animals associated with rookeries 
in California, British Columbia, and Alaska. 

California

Steller sea lions historically have used six rookeries in 
California (San Miguel Island, Año Nuevo Island, the 
Farallon Islands, Seal Rocks off San Francisco, Sug-
arloaf Island-Cape Mendocino, and Saint George Reef). 
San Miguel Island and Seal Rocks are no longer used by 
Steller sea lions and only a few pups have been born on 
the Farallon Islands each year since the 1980s. There may 
have also been several additional small rookeries south 
of Año Nuevo (Bonnot, 1928; Rowley, 1929). 

Statewide surveys, with the use of vertical 126-mm for-
mat aerial photography, were implemented in California 
in 1996. From 1996 through 2004 there was no discern-
ible statewide trend for nonpups on rookeries (r2=0.408; 
n=7; P=0.123), however, pup production increased at an 
average annual rate of 8% (r2=0.68; n=8; P=0.012). 

Although there has been a long and intermittent time 
series of counts for rookeries in California over the last 
75 years (Bonnot, 1928, 1929; Bonnot and Ripley, 1948; 
Bartholomew and Boolootian, 1960; Orr and Poulter, 
1967; LeBoeuf et al., 1991; Stewart et al., 1993), caution 
is warranted when attempting to evaluate population 
trends from the older data because they are drawn from 
a variety of sources where different survey methods were 
used. Statewide, total counts of nonpups at the six rook-
eries during the first half of the 20th century were on the 
order of 3900−5600. The 2004 count at these same six 
sites was 1578 nonpups and 818 pups—indicating that, 
perhaps, only about a third as many animals are cur-
rently present in the state (Fig. 4E). Population trends 
differed markedly among sites (Appendix). 

Historically, Steller sea lions extended south to the 
Channel Islands in southern California, and San Miguel 
Island was considered to have been the southernmost 

rookery (Bonnot, 1928, 1929). It appears that Steller 
sea lion were once more abundant than California sea 
lions (Zalophus californianus) in that area (Bartholomew, 
1967). Steller sea lions were reported to breed there in 
small numbers; Bonnot (1929) counted 50 pups in 1928. 
Abundance of nonpups in the Channel Islands peaked at 
about 2000 in the late 1930s (Appendix), although hunt-
ing and harassment could have resulted in fewer animals 
being present during the surveys (Bonnot and Ripley, 
1948; Stewart et al., 1993). Numbers subsequently de-
clined—the main declines occurring between the late 
1930s and 1950s (Bartholomew and Boolootian, 1960; 
Bartholomew, 1967). No births have been recorded since 
1982 and no adults have been seen since 1983 (Stewart 
et al., 1993). 

In central California, Steller sea lion abundance at Año 
Nuevo and the Farallon Islands is currently only about 
20% of the levels reported between the 1920s and 1960s 
(Appendix). Steller sea lions had deserted the rookery 
at Seal Rocks near the entrance to San Francisco Bay 
by the late 1920s, purportedly as a result of persistent 
harassment by fishermen (Rowley, 1929). During the 
1920s, Año Nuevo Island and the Farallon Islands were 
identified as the most important rookeries in California, 
with 625 and 400 pups counted at each site, respectively, 
in 1922 (Bonnot, 1929). On Año Nuevo, numbers re-
mained at high levels until the early 1960s, then declined 
thru the mid-1990s (Orr and Poulter, 1967; Le Boeuf 
et al., 1991) (Appendix). Since 1996, both pup produc-
tion (r2=0.035; n=8; P=0.656), and nonpup numbers 
(r2=0.018; n=8, P=0.755) have been stable. Fewer counts 
are available for the Farallon Islands, but the pattern 
appears to be similar (Appendix); abundance was at high 
levels from the 1920s to early 1960s and then declined 
sharply during the 1960s or early 1970s (Hastings and 
Sydeman, 2002). Pup production on the Farallons has 
been low since at least 1974 (Appendix). An average of 
only nine pups was counted between 1996 and 2004 and 
the site presently does not meet our criteria for a rook-
ery (>50 pups). Nonpup numbers were stable (r2=0.173; 
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Figure 5
Map showing the shift in distribution and relative importance of rookeries in the eastern Steller sea lion (Eumetopias 
jubatus) population. Circles represent the proportion associated with each rookery of the total estimated abundance 
in the 1920s (1913−17 for British Columbia) and 1970s; and the proportion of nonpups and pups associated with each 
rookery during the 2002 range-wide survey. The horizontal lines indicate the center of the distribution (the latitude of 
each rookery weighted by the number of animals on it). For the 1920s, rookery counts in California represent minimum 
abundance because pups were not always included. Historic counts were unavailable for Oregon; therefore the minimum 
abundance was taken as the number killed for bounty during 1925−29. Because Oregon lies near the estimated center of 
the breeding distribution, the center of distribution is insensitive to the numbers assumed on Oregon rookeries (halving 
or doubling the Oregon figures shifts the center by less than 0.5° of latitude).
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n=15; P=0.123) at low levels (Appendix) between 1974 
and 2004.

Steller sea lions have been counted only sporadically 
at the Sugarloaf-Cape Mendocino and Saint George Reef 
rookeries in northern California until recent years (Ap-
pendix). Numbers of nonpups have been relatively stable 
since 1996 at both Sugarloaf-Cape Mendocino (r2=0.106; 
n=8; P=0.431) and Saint George Reef (r2=0.128; n=9; 
P=0.345). A comparison of counts made during the 
1927−47 period with recent counts (Appendix) indicates 
that current abundance is probably only slightly reduced 
from historical levels. The Sugarloaf-Cape Mendocino 
rookery is small; counts of pups increased from 62 in 
1996 to 131 in 2004, representing an average annual 
increase of 13% (r2=0.725; n=8; P=0.007). For the Saint 
George Reef rookery, located near the California-Oregon 
border, counts of pups increased from 243 in 1996 to 444 
in 2004, representing an average annual rate of 10% 
(r2=0.70; n=8; P=0.009). Over the same period, counts 
of nonpups showed no discernible trend (r2=0.11; n=12; 
P=0.431). 

Steller sea lions use about six major (>50 animals) 
haulout sites along the California coast between Saint 
George Reef and Año Nuevo Island, as well as numer-

ous smaller sites, during the breeding season. In 2002, 
a total of 1543 nonpups were counted at haulouts, in 
addition to the 1559 nonpups counted on rookeries. At 
least 12 former Steller sea lion haulout sites and per-
haps a few rookeries between the Channel Islands and 
Año Nuevo Island (Bartholomew and Boolootian, 1960; 
Bonnot, 1928; Bonnot and Ripley, 1948; Rowley, 1929) 
have been abandoned. 

Overall trend for the eastern North Pacific  
Steller sea lion population

The eastern North Pacific Steller sea lion population has 
exhibited significant and similar annual rates of growth 
in all three regions that support the largest rookeries: 
3.2% in southeastern Alaska, 3.2% in British Columbia, 
and 2.5% in Oregon (Fig. 3). Combining the trend trajec-
tories for these three regions, which currently account 
for over 90% of total pup production in the eastern popu-
lation, overall abundance is estimated to have increased 
by about 215% over the last 25 years, representing an 
annual rate of increase of 3.1%. The time series for 
California is shorter; however pup production increased 
significantly at 7% per year between 1996 and 2004. 
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With the exception of the southernmost rookery at Año 
Nuevo Island and the (former) Farallon Islands rookery, 
both greatly reduced from historical levels, pup produc-
tion has increased consistently throughout the range of 
the eastern population over the past 25+ years. 

The total population-wide pup count in 2002 was 
10,053 pups, of which 49% were found in southeastern 
Alaska, 33% in British Columbia, 11% in Oregon, and 
7% in California (Table 1). This represents minimum pup 
production because some pups may have died and disap-
peared from rookeries prior to the survey, or were born 
after the census. Following Trites and Larkin (1996), 
we applied an arbitrary adjustment of 10% to account 
for pups that had been missed during our survey, giving 
a pup production estimate of 11,060. Using life tables, 
Calkins and Pitcher (1982) estimated the ratio of total 
animals to pups in a stationary population would be 
about 4.5:1. Our sensitivity analyses indicated that for a 
population increasing at 3.1%, the ratio could be as low 
as 4.2:1 if the growth were due to increased fecundity, 
or as high as 5.2:1 if the growth was due to reduced 
juvenile mortality (Table 2). The eastern population is 
thus estimated to have numbered about 46,000−58,000 
animals in 2002. During the 2002 survey, we actually 
counted 45,378 animals (10,053 pups and 35,325 non-
pups) on rookeries and at haulouts. This count represents 
an absolute minimum population size because not every 
site was surveyed and some animals were absent from 
rookeries and haulouts during the surveys and therefore 
were not counted. 

The general sparseness and lack of standardization 
of the pre-1970 counts prevents a rigorous comparison 
of current and historical population levels; however 
several clear patterns emerge (Appendix). In south-
eastern Alaska abundance was apparently quite low 
during the first half of the 20th century, but numbers 
have increased consistently since that time. We have 
no explanation for the low numbers during the early 
1900s because we are not aware of large-scale hunting 
or predator control efforts. Numbers were high in Brit-
ish Columbia in the early 1900s but were then reduced 
by about 70% by predator control and hunting. They 
have since recovered to levels approximately two-thirds 
of those of the early 1900s. Numbers on haulouts in 
Washington State were severely reduced by bounty 
hunting in the early to mid-1900s. Although there has 
been substantial recovery, peak numbers still appear 
to be only about half of levels of 1915. There are no 
count data available for Oregon prior to 1968, but the 
fact that about 4000 sea lions were killed for bounty 
during 1925−29 would indicate a sizable population 
at that time. There has been a substantial recovery 
since the 1968 surveys. The California population was 
apparently large during the early 1900s. Sites in south-
ern California began declining in the late 1930s and 
that portion of the range was abandoned by the 1980s. 
Numbers in central California remained high into the 
1960s, then declined to low levels, and stabilized dur-
ing the 1990s. In northern California numbers were 
likely reduced during the mid 1900s, but now appear 

to be approaching levels of the early 1900s. Overall, 
the eastern population currently appears to be similar 
in size to historical levels of the early 1900s; the large 
population increase in southeastern Alaska balances out 
the declines in the southern portion of the range. 

Although the number of rookeries used by the east-
ern Steller sea lion population has remained relatively 
constant (range 10−13), their distribution has shifted 
(Fig. 5). In the 2002 survey, the breeding population was 
centered (the latitude of each rookery weighted by the 
number of animals on it) at about 51.5°N (central British 
Columbia coast). Just over half of the rookeries (7 of 13) 
and births (57%) occurred north of that latitude, with the 
northernmost rookery at 58.2°N. For the 2002 popula-
tion-wide survey, the pattern was similar for both pups 
and total numbers (pups and nonpups), suggesting they 
both provided an index of breeding distribution. In com-
parison, during the 1970s the breeding population was 
centered at roughly 49.9°N (central Vancouver Island), 
with the northernmost rookery at 54.8°N, representing 
a northward shift of 0.5° of latitude or 65 km per decade. 
In the 1920s, the breeding population was probably cen-
tered somewhere around 46.0°N (Washington-Oregon 
border); only two small rookeries accounted for about 
13% of total abundance situated north of 51.5°N (the 
current center of pupping). At the southern end of their 
range, the declines of Steller sea lions appear to have 
begun in southern California (San Miguel) between the 
late 1930s and 1950s, and were followed by declines in 
central California between 1960 and 1990; however the 
two northernmost sites in California exhibited relative 
stability. Conversely, at the northern end of their range, 
Steller sea lions probably began breeding in significant 
numbers in southern southeastern Alaska (Forrester 
Island) in the late 1940s or 1950s and extended their 
breeding range to central southeastern Alaska (Hazy 
Islands) in the early 1980s, and northern southeastern 
Alaska (White Sisters) in the 1990s. Overall, the south-
ern end of the breeding range contracted by about 3° 
latitude (330 km), and the northern limit was extended 
by about 5° latitude (550 km). 

Discussion

The population increases observed in recent years over 
most of the range of eastern North Pacific Steller sea 
lion population almost certainly represent recovery from 
the impacts of prior predator-control programs, harvest-
ing, and indiscriminate killing that took place prior to 
protection under the Canadian Fisheries Act of 1970 
and implementation of the U.S. Marine Mammal Pro-
tection Act in 1972. The overall annual rate of increase 
of 3.1% was widespread (from Oregon to southeastern 
Alaska) and has been underway for at least 25 years, 
and there is no evidence of it slowing with increasing 
sea lion densities. The consistent, long-term observed 
rate of increase of 3.1% throughout most of the range 
of the eastern population is well below the theoreti-
cal maximum intrinsic rate of increase for pinnipeds 
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(Wade, 1998; Harkonen et al., 2002). This annual rate 
of increase indicates that either some factor or factors 
are still limiting the growth rate of this population or 
that the growth potential of this otariid is less than the 
theoretical maximum, which was derived from phocid 
population growth rates. We have observed Steller sea 
lions that have been shot or entangled in marine debris, 
and this undocumented mortality could be preventing 
the population from increasing at a higher rate. In addi-
tion, the Steller sea lion tends to have a longer period of 
maternal investment and a lower reproductive rate than 
most phocids (Pitcher et al., 1998), both of which may 
limit the growth potential of populations.

Although the three geographic regions supporting the 
largest rookeries all increased at about the same rate, 
individual rookeries often exhibited different population 
growth rates or temporal changes in growth rates. At the 
northern end of the range, Forrester Island accounted for 
essentially all of the population growth until the 1970s; 
however the observed rate of change has slowed since 
the 1980s. At the same time, some of the rookeries to the 
south of Forrester Island in British Columbia and to the 
north of it in central-northern southeastern Alaska have 
exhibited higher-than-average growth rates since the 
1980s. The mechanism causing these geographic patterns 
is unknown, but could involve 1) dispersal of breeding 
animals between rookeries, 2) differences in local condi-
tions that affect reproduction and survival, or 3) a shift 
in distribution of prey resources. Some dispersal of breed-
ing females from their natal rookeries has been shown 
to occur. Six of 31 females that were marked as pups on 
the Forrester Island rookery were subsequently observed 
to have given birth on other rookeries (Raum-Suryan et 
al., 2002). The authors of that study concluded that the 
Steller sea lion generally conformed to the metapopula-
tion concept as depicted by Hanski and Simberloff (1997), 
in that local breeding populations (rookeries) and move-
ments among these local populations have the potential 
of affecting local dynamics. 

For our assessment of long-term historic population 
trends, we relied mainly on counts of non-pups (or oc-
casionally pups and nonpups combined) on rookeries, as 
few reliable pup counts were available prior to the 1970s. 
The 2002 population-wide survey (Fig. 2) and the last 30 
years of counts in British Columbia indicated there is a 
relationship between the numbers of nonpups and pups 
on rookeries. However, departures from this relation-
ship can occur, especially where existing rookeries are 
being abandoned or new rookeries are being formed. For 
example, the Farallon Islands, which no longer meet our 
definition of a rookery, now serves largely as a haulout 
site (Le Boeuf et al., 1991). The historical rookery on the 
Sea Otter Group in British Columbia, the only rookery 
known to have been extirpated by control efforts, is also 
still used during the breeding season as a haulout by 
nonbreeding animals. Conversely, in southeastern Alas-
ka, the new rookeries were established at sites previously 
used as major haulouts by nonbreeding animals. The 
lack of accurate pup counts may, thus, have influenced 
our historical interpretation of historical data and our 

depiction of the exact breeding range, but there is a gen-
eral consensus that the breeding range has shifted. Pup 
production in southern California has disappeared and 
in central California has dropped to less than one-fifth 
of what it was in the 1920s. Few, if any, pups were born 
in southeastern Alaska in the early 1900s, whereas this 
area now accounts for nearly half of total pup production 
in the eastern North Pacific population. 

Control programs and harvesting clearly depleted the 
eastern Steller sea lion population and may have con-
tributed to its redistribution, but the kills cannot fully 
explain the shift in the distribution. For example, while 
control efforts were underway in British Columbia dur-
ing the 1950s and 1960s, animals may have taken ref-
uge just north of the British Columbia-Alaska border 
at Forrester Island, or animals breeding on Forrester 
Island may have benefited from reduced competition as 
a result of the reductions on British Columbia rookeries. 
However, the northward expansion of the breeding range 
in southeastern Alaska continued through the 1980s 
and 1990s, even though killing of sea lions in British 
Columbia ceased in the 1960s. At the southern end of 
their range, sea lions were apparently very abundant in 
California before the 1860s, but were depleted during the 
1870s because of intense hunts of sea lions for oil and 
hides (Bonnot, 1929). The last organized kills were made 
in 1909, although hunting, especially of bulls for trim-
mings (genitals, lips with whiskers, and gall bladders) 
continued into the 1930s. Nevertheless, the population 
declines in southern California began in the late 1930s, 
and in central California began in the late 1960s and 
early 1970s, well after major kills by humans had ended 
(Hastings and Sydeman, 2002). 

The reason for the northward shift in the overall 
breeding distribution is unknown, and different factors 
may have been in play at the southern and northern 
ends of the range. In the south, competition with in-
creasing populations of other pinnipeds may have been 
a factor in range constriction (Stewart et al., 1993). In 
particular, the number of California sea lions breeding 
in California increased from at most a few thousand 
in the 1920s (Bonnot, 1928) to about 240,000 in 2000 
(Lowry and Maravilla-Chavez, 2005). It is likely that 
California sea lions and Steller sea lions compete with 
each other because 1) their ranges overlap, 2) they share 
the same haulout sites, and 3) they probably consume 
many of the same prey species. On San Miguel Island 
and the Farallon Islands, where Steller sea lions used to 
predominate (Bartholomew and Boolootian, 1960; Ripley 
et al., 1962; Stewart et al., 1993), the declines in Steller 
sea lions coincided with large increases in numbers of 
California sea lions (Stewart et al., 1993; Hasting and 
Sydeman, 2002). 

For unknown reasons, southeastern Alaska represents 
the only area throughout the range of the eastern North 
Pacific population where new Steller sea lion rooker-
ies have been established. Steller sea lion rookeries are 
normally located on remote, offshore islands or reefs and 
require adequate areas above high water levels where 
young pups can survive most weather conditions. There 
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must also be adequate prey on a consistent basis within 
the foraging range of lactating females. Perhaps the lim-
ited availability of such sites has restricted the establish-
ment of new rookeries at other locations. 

Changes in the ocean environment, particularly to-
wards warmer water temperatures (Field et al., 2006), 
have also been proposed as a factor that has favored the 
California sea lion and other pinnipeds over the Steller 
sea lion in the southern part of their range (Bartholomew 
and Boolootian, 1960). Environmental conditions can 
affect sea lion populations directly or indirectly. Tem-
perature could directly affect the survival of animals and 
such effects would be expected to be most evident at the 
latitudinal extremes of the range. The ocean environment 
can also act indirectly by affecting marine food webs, and 
thus the quantity and quality of prey available to sea 
lions. Unfortunately, with historical survey data being so 
scant, and with sea lions having been artificially reduced 
below natural levels, one can only speculate about the 
long-term effects of environmental conditions on the east-
ern Steller sea lion population, but conditions currently 
appear to be favorable through much of their range. 

A somewhat similar change in Steller sea lion distribu-
tion and the establishment of new rookeries have been 
noted along the Asian coast. There the southern range 
limit has moved northward by 500−900 km over the past 
50 years and several new rookeries have been established 
(Burkanov and Loughlin, in press). 

Based on the population-wide survey in 2002, pup 
production for the eastern population is currently esti-
mated to be about 11,000, and total abundance on the 
order of 46,000−58,000. It should be emphasized that 
this should be regarded as a “general” estimate because 
several factors can affect the accuracy of pup counts and 
correction factors. Following Trites and Larkin (1996), 
we added 10% to pup counts to estimate pup production 
(i.e., actual number of births), which seems reasonable, 
but the adjustment is subjective and arbitrary, and in 
reality the adjustment probably varies from site-to-site 
and year-to-year. The sex and age structure of popula-
tions, and hence the ratio of pups to nonpups, may differ 
between populations and change with population status 
in ways we do not understand. We attempted to delineate 
the possible range of changes in the correction factors 
by using sensitivity analyses, which showed the multi-
plier could either decrease if population productivity is 
controlled by fecundity or age at maturation, or increase 
if population productivity is controlled by mortality. As-
sessments for the western North Pacific population have 
indicate that the population declines were primarily due 
to poor juvenile survival (York, 1994), and if this is in 
fact the main determinant of population growth, the pup 
multiplier and estimated abundance of the eastern popu-
lation may lie toward the high end of our range. 

During the 2002 population-wide survey, a surpris-
ingly large number of nonpups were observed (75−100% 
of the number expected based on our life table analy-
sis). Because one would expect appreciable numbers of 
juveniles and adults to be dispersed at sea and missed 
during surveys, the actual size of the eastern population 

may be near the upper end of our estimated range. On 
the other hand, 2002 may merely have been an excep-
tional year for pup production, although the more recent 
pup counts available for California (2003 and 2004) and 
southeastern Alaska (2005) indicate that pup numbers 
have continued to increase. The apparent surplus of non-
pups observed during the 2002 survey could also be 
indicative of the presence of nonbreeding animals asso-
ciated with the western population in our survey area. 
Studies (where sea lions have been branded) have shown 
there is some overlap in the nonbreeding range of the two 
populations (Raum-Suryan et al., 2002), although there 
is no reason to expect a higher degree of movement from 
west to east. Moreover, the observed ratios of total counts 
to pup counts was uniformly high over the entire range 
of the eastern population (4.1 in southeastern Alaska, 
4.7 in British Columbia, 4.7 in Oregon, and 5.4 in Cali-
fornia), and if anything decreased slightly towards the 
north where one would expect the greatest overlap with 
the western population. The high nonpup to pup ratios 
indicate that high survival rather than high fecundity 
may be the primary mechanism responsible for popula-
tion growth. 

Steller sea lions in the eastern population currently 
breed at 13 major rookeries (>50 pups born), and the 
highest concentration of breeding animals is in south-
eastern Alaska, northern British Columbia, and near the 
Oregon-California border. Currently there is a large gap 
(993 km) between the Scott Islands rookery off north-
western Vancouver Island and the Orford and Rogue 
Reef rookeries in southern Oregon. There are no records 
of rookeries along this coastline, and natives hunting 
sea lions along the Washington coast had no knowledge 
of rookeries in that state (Scheffer, 1950). However, it 
would not be surprising to see new rookeries founded 
or re-established at haulout sites along this gap, as has 
occurred in southeastern Alaska, if the eastern popula-
tion continues to increase in the northern part of its 
range. Nonbreeding animals use approximately 59 major 
haulout sites (>50 animals during) during the breeding 
season, plus numerous smaller sites and many seasonal 
haulout sites. The major haulouts are widely distributed 
from Cape Fairweather (58.8°N, 137.9°W) to Año Nuevo 
Island (37.1°N, 122.3°W), providing Steller sea lions with 
access to coastline spanning about 22° of latitude or 
2400 km. 

During the 1970s the eastern population represented 
only about 10% of the total number of Steller sea lions 
along the North American coast. With the large decline 
in the western population in conjunction with the in-
crease in the east, this percentage has changed dramati-
cally; about 55% of pup production in North America now 
occurs in the eastern population. We anticipate that con-
tinued monitoring and comparisons of the growing east-
ern population with the western population will provide 
insight into factors that ultimately regulate Steller sea 
lion populations, and we hope this synthesis for the east-
ern population will contribute toward better coordination 
of surveys and standardization of counting methods over 
the distribution range of the species. 
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Historic counts made over the last century of Steller sea lion (Eumetopias jubatus) pups ( ), nonpups (●), and total number 
of animals (♦) at each breeding rookery within the range of the eastern Steller sea lion population.
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Walker, Colleen

From: Cristen Don [Cristen.N.Don@state.or.us]
Sent: Thursday, January 24, 2008 3:10 PM
To: Bridgette.Lohrman; Murphy, Michael; Browne, Peter
Cc: Therese Hampton @ H&H Solutions; MCMURRAY Gregory; Robin Hartmann; Pete Stauffer; 

Justin Klure; Cristen Don; Jim Hastreiter; Ken Homolka; HILLMANN Laurel; GRAINEY Mary 
S; Kathy Roberts; FONSECA Marilyn; Bruce Mate; Steve Kopf; Alison Agness

Subject: RE: Cetacean study plan comments
Attachments: JCRMStrandPaper.pdf

Hello Mike and Peter, 
 
Here are a few minor comments from ODFW on the cetacean study plan. 
 
* Should note in the plan that, even though gray whales are not federally listed as 
endangered, they are listed as endangered on the Oregon Threatened and Endangered Species 
List. 
(http://www.dfw.state.or.us/threatened_endangered/t_e.html) 
 
* On page 5, recommend providing some information on the feeding behavior of gray whales. 
 
* Worth noting that ocean temperatures play a big part in where animals are found. 
 
* Attached is a manuscript that provides information on cetacean strandings in Oregon and 
Washington between 1930 ‐ 2002. Wanted to provide this to you just as another layer of 
information on what species are found in Oregon waters. Info could be used to update Table 1. 
 
Please let me know if you have any questions. 
 
Thanks 
Cristen 
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Cristen Don 
ODFW Marine Resources Program 
2040 SE Marine Science Dr., Newport, OR 97365 
  
(541) 867 0300 x284 
cristen.n.don@state.or.us 
http://www.dfw.state.or.us/MRP/nearshore/ 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov] 
Sent: Thursday, January 17, 2008 5:09 PM 
To: Murphy, Michael; Browne, Peter 
Cc: Therese Hampton @ H&H Solutions; MCMURRAY Gregory; Robin Hartmann; Pete Stauffer; Justin 
Klure; Cristen Don; Jim Hastreiter; Ken Homolka; HILLMANN Laurel; GRAINEY Mary S; Kathy 
Roberts; FONSECA Marilyn; Bruce Mate; Steve Kopf; Alison Agness 
Subject: Cetacean study plan comments 
 
Michael and Peter, 
 
Please see the attached document for comments on the Cetacean study plan. I hope my edits 
came through, this is my first time using the edit 
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tool in Adobe. If not, let me know and 
I could just do track changes in Word. 
 
Call me with any questions. These comments capture the discussions Alison and I had before 
the meeting. 
 
‐Bridgette 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
 



Cetacean strandings in Oregon and Washington between 1930
and 2002
S.A. Norman*, C.E. Bowlby**, M.S. Brancato**, J. Calambokidis+, D. Duffield++, P.J. Gearin#,
T.A. Gornall##, M.E. Gosho#, B. Hanson#, J. Hodder†, S.J. Jeffries‡, B. Lagerquist^^, D.M. Lambourn‡,
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ABSTRACT

The Northwest Region (NWR) Marine Mammal Stranding Network was created in the early 1980s to provide a consistent framework in
which to collect and compile data about marine mammal strandings in Oregon and Washington. The NWR includes the nearshore waters
and 4,243km (2,632 n.miles) of coastline. For the years 1930-2002, there were 904 stranding events, representing 951 individual animals
and 23 species: 4 species of balaenopterids, 1 eschrichtiid, 2 physeterids, 4 ziphiids, 10 delphinids and 2 phocoenids. Gender was
determined for 343 males and 266 females. Only one mass stranding was recorded (sperm whales: 1979). A few species comprised the
majority (71%) of stranding events in the NWR: harbour porpoise (34%), gray whales (23%), Dall’s porpoise (12%) and Pacific white-sided
dolphins (4%). There was a steep increase (511%) in the number of stranding reports beginning in the 1980s with over 86% of all records
occurring during the last two decades (1980s and 1990s). The general trend of increased reported strandings during the last two decades
corresponds to the formation of a formal stranding network and a heightened interest and dedication by the public and government agencies
in reporting and documenting strandings. For all events combined, the primary stranding peak was April-July. Since stranding recoveries
depend heavily on reports from the general public, most stranding records were in summer when more people are present along the
coastline. Individual species or species groups showed varying levels of conformity to this overall seasonal trend. The value and limitations
of the use of strandings data in a management context are discussed.

KEYWORDS: CETACEANS; STRANDINGS; DISTRIBUTION; OCEANOGRAPHY; GRAY WHALE; HARBOUR PORPOISE;
DALL’S PORPOISE; WHITE-SIDED DOLPHIN; TRENDS; HABITAT; NORTH PACIFIC; SPERM WHALE; NORTH AMERICA

INTRODUCTION

A systematic effort to collect and compile data on marine
mammal strandings in Oregon and Washington began with
the formation of the Northwest Region (NWR) Marine
Mammal Stranding Network in the early 1980s (1980-1981).
The network is composed of volunteers based at academic
institutions, state and federal wildlife and fisheries agencies,
veterinary clinics, enforcement agencies and by individuals
who respond to or provide professional advice on handling
stranding events (Scordino, 1991). Stranding Network
activities are coordinated by the National Marine Fisheries
Service (NMFS), Marine Mammal Health and Stranding
Response Program (MMHSRP)/Regional Coordinator based
in Seattle, Washington, USA. Each stranding event is
handled on a case-by-case basis because response capability
varies between areas depending on available resources,
personnel and logistics.

The NWR Stranding Network coverage area includes the
nearshore waters and shoreline of Oregon and Washington
north of 42°0’N and south of 49°0’N (the US/Canada
border), including the inland waters of Washington State
(Fig. 1). There are 3,767km (2,337 n.miles) of marine
shoreline in Washington State and 476km (295 n.miles) of
shoreline in Oregon.

The data collected from stranded cetaceans provide
information on distribution, mortality and seasonal
movements (e.g. Scheffer and Slipp, 1948; Fiscus and

* Northwest Regional Office, NMFS, NOAA, 7600 Sand Point Way NE, Bldg. 1, Seattle, Washington 98115-6349, USA.
** Olympic Coast National Marine Sanctuary, 138 W 1st Street, Port Angeles, Washington 98362, USA.
+ Cascadia Research Collective, 218 1⁄2 West 4th Ave., Olympia, Washington 98501, USA.
++ Department of Biology, Portland State University, P.O. Box 751, Portland, Oregon, 97207, USA. 
# National Marine Mammal Laboratory, Alaska Fisheries Science Center, NMFS NOAA, 7600 Sand Point Way NE, Seattle, Washington 98115-6349,

USA. 
## Marine Animal Resource Center, TAG Consulting, P.O. Box 1847, Vashon, Washington 98070, USA.
† Oregon Institute of Marine Biology, University of Oregon, P.O. Box 5389, Charleston, Oregon 97420, USA. 
‡ Washington Department of Fish and Wildlife, Marine Mammal Investigations, 7801 Phillips Rd. SW, Tacoma, Washington 98498, USA.
^^ Oregon State University, Marine Mammal Program, Hatfield Marine Science Center, 2030 South Marine Science Drive, Newport, Oregon 97365,

USA. 
^ The Whale Museum, PO Box 945, Friday Harbor, Washington 98250, USA. 
§ Oregon Department of Fish and Wildlife, P.O. Box 642, Gold Beach, Oregon 97444, USA.

Fig. 1. Geographic area covered by the Northwest Region marine
mammal stranding network.
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Niggol, 1965; Balcomb, 1980; Rice et al., 1986; Osborne
and Ransom, 1988; Osborne et al., 1988; Ferrero and
Tsunoda, 1989; Scordino, 1991; Ferrero et al., 1994). The
entire cetacean stranding record for the NWR is summarised
here, covering the years 1930 to 2002. Trends in stranding
reports are analysed in relation to species composition and
abundance, geographic and seasonal distribution, group size
of stranded animals and gender. No attempts have been made
to explain the cause of strandings except in general terms.

OCEANOGRAPHY OF THE NORTHWEST
REGION

The influence of wind on carcass movement varies
depending on carcass height above the water line, winds and
water currents. In the NWR, winds are typically from the
west/northwest during the summer and from the
east/southeast during the winter. Wind transitions usually
occur during April-May and October-November (Hickey,
1979). Cetacean carcass distribution can be influenced by
these current and wind conditions, along with upwelling and
downwelling. Coastal upwelling occurs most frequently in
summer and fall when it is promoted by northerly and
northwesterly winds. The upwelling season runs from April
to October, with maximum intensity in July and August
(Bakun, 1973), its effects extending to slope and offshore
waters. Upwelling intensity is usually greatest along the
southern Oregon coast and diminishes northward, although it
can occur anywhere along the Oregon-Washington coast
under favorable wind conditions. The Columbia River
defines the coastal boundary between Oregon and
Washington. Its effluent contributes to approximately 60%
of the freshwater entering the Pacific Ocean between San
Francisco and the Strait of Juan de Fuca in the winter, and up
to greater than 90% in the remainder of the year, heavily
influencing the oceanography of the area (Barnes et al.,
1972).

The continental shelf (waters typically < 200m deep) is
less than 80km wide along the coast of Oregon and
Washington. The continental slope (200-2,000m) is wider
off Washington than Oregon (National Oceanic and
Atmospheric Administration, 1988). There are a series of
submarine canyons that transect the shelf and slope along the
Washington coast but are absent off Oregon. Several rocky
submarine banks occur off Oregon. The shelf between
Washington and Vancouver Island is interrupted by the
Strait of Juan de Fuca (National Oceanic and Atmospheric
Administration, 1988).

McGowan (1974) describes the biogeography of the
NWR as part of a transition zone, which includes the North
Pacific and California currents where annual primary
productivity is moderate, peaking in the late spring to early
summer. Sea surface temperatures range from 13°-20°C in
summer to 8°-17°C in winter (National Oceanic and
Atmospheric Administration, 1988).

The oceanic current system in the NWR is comprised of
the California Current, Davidson Current and California
Undercurrent, and can vary interannually (Hickey, 1979).
The California Current flows southerly beyond the
continental shelf throughout the year, but is typically
strongest during the summer (Hickey, 1979). In winter, this
current moves offshore and is replaced by the northward
flowing Davidson Current.

El Niño-Southern Oscillation (ENSO) events can
influence sea surface temperature and current patterns in the
NWR. Warm events of the equatorial Pacific Ocean generate
significant sea surface temperature anomalies in North

America (Aceituno, 1992; Bunkers et al., 1996; Hoerling
and Kumar, 1997), which may lead to unusual distributions
of cetacean species during years of abnormally warm water
temperatures in the North Pacific (Osborne and Ransom,
1988; Ferrero and Tsunoda, 1989; Ferrero et al., 1994).

MATERIALS AND METHODS

Source of records and reporting effort
Records of cetaceans stranded alive or dead on the beach
prior to 1989 were collected on an opportunistic basis and
were not maintained in a computerised database. Records
dating from 1989 have been maintained in a web-based
database system at the National Marine Fisheries Service
Marine Mammal Health and Stranding Response Program.
Sources of records included unpublished reports provided by
university and aquarium personnel, the general public, state
and federal agencies and published reports. Reports prior to
1980 were accepted into this study only if the information
provided allowed verification of species identification.
Network volunteers responded to most (n = 715; 79%) of the
total reported cetacean stranding events (n = 904) between
1930 and 2002.

The NWR stranding network often receives reports from
the general public or US Coast Guard stating that a dolphin,
porpoise or whale has been found stranded on the beach. A
stranding network member may not have been able to
respond to a report, but as much descriptive information as
possible is obtained from the caller in an attempt to more
specifically identify the animal. If the network member was
not able to examine the animal at a later date, it was recorded
as an ‘unknown’ odontocete, mysticete or cetacean.

Records of stranded cetaceans after 1980 came mostly
from members of the NWR stranding network. Data
included species, stranding date, location, length, body
condition and gender. When species identification could be
verified from non-network sources, it was included in this
review. In instances when species could not be determined,
regardless of source, the reports were tallied in one of several
‘Unknown’ categories based on the amount of information
received. In this report, a stranding event is defined as one or
more animals present on the beach at the same time and
includes calves, but not foetuses. The last stranding included
in this report took place on 5 November 2002. All data in this
review are maintained at the NMFS Northwest Regional
Office in Seattle. For all cetaceans that are physically
examined, the only morphometric measurement requirement
indicated on the NMFS stranding form is total straight
length, which is measured from the tip of the snout to the
fluke notch (if present) or centre of the trailing edge of the
flukes (Norris, 1961). Individual responders do have
established protocols for detailed measurements, as well as
for tissue and skeletal sampling and archiving. However,
these data and samples have been considered proprietary and
to this point have been maintained by each individual
responder. Contact information is available upon request
through the NMFS Northwest Regional Office in Seattle.

RESULTS AND DISCUSSION

Factors affecting stranding frequency and distribution
(other than the abundance and distribution of the
animals themselves)
A number of authors have considered the possibilities and
limitations of strandings information (e.g. Klinowska, 1985;
IWC, 1986). It is possible that the proportions of species in
the stranding record reflect the relative abundance of live
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animals of the species in the respective region (Sergeant,
1979; Woodhouse, 1991). For instance, most species that are
relatively rare in the NWR are represented by a small
number of strandings. However, strandings may also reflect
nothing more than a general region of occurrence and may
not be related to a specific habitat preference.

Strandings are highly dependent on physical
oceanographic features that bring the carcass to shore.
Currents and wind affect when and where (and if) an animal
strands. Other environmental factors might influence carcass
distribution: water temperature affecting decomposition
rate, degree of buoyancy (e.g. some cetaceans might sink
soon after death while others float) and
biodegration/scavenging of the carcass before it reaches the
shore. Animals may strand hundreds of kilometres from their
normal range. The species that occur in the NWR frequently
are either primarily cosmopolitan, or associated with the
temperate/sub-Arctic, or mixed-water oceanographic
regions (Rice, 1998). In the NWR, unusual distributions of
cetacean species may be observed during years of abnormal
influxes of warm water. This is most likely related to
incursion of warm waters into this region, related to El
Niño/El Niño-Southern Oscillation (ENSO) events,
allowing some species to move temporarily into more
northerly latitudes. 

When an animal is found stranded, it must be determined
whether it is a live (at least one animal alive when first
observed) or dead (all animal(s) dead when first observed)
stranding. It is important to try and determine if the animal
arrived at the stranding location under its own power or if it
died at sea and washed ashore with tides or currents
(Klinowska, 1985). The vast majority of strandings in the
NWR were dead strandings. Only 68 of 951 individuals were
live-stranded and subsequently either died (n = 59) or were
returned to the water (n = 9). In general, we conclude that
the stranding of a cetacean in a certain area at a particular
time does not necessarily mean that it is representative of
live animal distribution or relative abundance. 

Species
The total number of stranding events recorded for the NWR
during 1930-2002 was 904, representing 23 species and 951
individuals (Table 1). In 7 events, more than 1 animal was
involved. Although most were adequately identified, 97
animals could not be identified to species level. Four species
of balaenopterids, 1 eschrichtiid, 2 physeterids, 4 ziphiids,
10 delphinids and 2 phocoenids stranded in the NWR. Four
species comprised the majority (71%) of stranding events in
the NWR: harbour porpoise, Phocoena phocoena (34%
2Table 1; Fig. 2); gray whale, Eschrichtius robustus (23%
2Table 1; Fig. 3); Dall’s porpoise, Phocoenoides dalli (12%
2Table 1; Fig. 4); and Pacific white-sided dolphin,
Lagenorhynchus obliquidens (4% 2 Table 1; Fig. 5).
Stranding events involving multiple animals occurred in four
species: harbour porpoise, killer whale (Orcinus orca),
rough-toothed dolphin and sperm whale (Physeter
macrocephalus). Only the sperm whale had a mass stranding
(47 individuals), whereas the remainder of the multiple
strandings were of just two individuals.

Specific protocols for examinations and necropsies differ
from examiner to examiner depending on the nature of the
investigative inquiry, the experience of the examiner(s), the
ultimate analysis envisioned for the samples collected, and
the size or species involved. Measurements for total body
length were recorded for 748 (79%) stranded individuals,
however, 120 (16%) of these values were estimated
lengths.

The most common balaenopterid stranding was of minke
whales, Balaenoptera acutorostrata (Table 1; Fig. 6). Four
humpback whales (Megaptera novaeangliae) stranded in
Oregon, and two stranded in Washington. All of these
strandings occurred on the outer coast, and in Oregon the
strandings occurred in the mid-to southern half of the state.
On the other hand, 3 of the 8 fin whales (Balaenoptera
physalus) strandings in Washington occurred inside Puget
Sound. These three fin whales had been struck by ships and
were presumably carried into the Sound. Only one blue
whale (Balaenoptera musculus) has stranded in the NWR.
The death of this animal may also have been caused by a ship
strike, as it was draped around the bow of a freighter. The
strike was theorised to have occurred off California along the
freighter’s route. The animal was a 16.2m female and based
on lengths at sexual and physical maturity of females (22.5m
and 24.8m, respectively, for the North Pacific; Omura, 1955;
Ohsumi, 1979), this animal was probably a subadult.

Killer whales (Orcinus orca) are widely distributed in the
NWR in small numbers (Leatherwood and Dahlheim, 1978)
and stranded infrequently. Populations in the NWR are
divided into 2 distinct ‘forms’ called resident and transient
(Baird and Stacey, 1988; Baird et al., 1992; Hoelzel et al.,
1998; Ford et al., 2000). The residents can be further divided
into 3 geographically-based communities: northern and
southern residents and offshore whales, the latter two of
which are found most commonly in NWR waters (Bigg et
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al., 1987; Baird, 2001). Six of the 17 (35%) individual
stranded killer whales were confirmed as southern residents
(Osborne, 1999). Two of the individual stranded killer
whales in Oregon were confirmed as transient (Stevens et al.,
1989).

Five of the species that stranded in the NWR are
considered rare inhabitants due to their normal preference
for warm temperate and tropical waters: short-finned pilot
whale (Globicephala macrorhynchus), false killer whale
(Pseudorca crassidens), bottlenose dolphin (Tursiops
truncatus), common dolphin (Delphinus spp) and
rough-toothed dolphin (Steno bredanensis). Most of their
strandings events (n = 13) occurred during or within a year of
an El Niño year(s) (Table 2). Their presence is thus
considered extralimital rather than an extension of their
range. Examples of unusual extralimital strandings in the
NWR are bottlenose dolphins, common dolphins and
rough-toothed dolphins (Osborne and Ransom, 1988;
Ferrero and Tsunoda, 1989; Ferrero et al., 1994).

Reporting efficiency
There are strong geographical and seasonal biases in
stranding reporting efficiency and effort. Whether cetacean
strandings are recorded depends upon many factors
including human activity and awareness, the physical
environment and climate, and seasonal animal movements.
Seasonal movements of animals into the NWR do account
for the rise in strandings of some species as do an increased
number of visitors to coastlines during these same months,
leading to more frequent reporting. Strandings in the NWR
were recorded most frequently in regions with high human
population or activities, particularly near towns or areas
popular with vacationers, such as the San Juan Islands in
northern Puget Sound and along the Oregon coastline. The
general trend of increased reported strandings during the last
two decades (Table 3) corresponds to the formation of a
formal stranding network and a heightened interest and
dedication by the public and government agencies in
reporting and documenting strandings.

Fig. 2. Spatial distribution of stranded harbour porpoises in Oregon and
Washington (1930-2002). Fig. 3. Spatial distribution of stranded gray whales in Oregon and

Washington (1930-2002).
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Temporal distribution of strandings
Seasonality
In the NWR, cetacean strandings were recorded throughout
the year, although generally there were more strandings
reported from May to September (Fig. 7). This is probably
due to one or more of (1) increased presence of the public at
the coast; (2) increased abundance of certain species during
this period; (3) oceanographic features (e.g. wind speed and
direction, currents or upwelling/downwelling – see the
‘Oceanography’ section above). This general trend, was not
applicable to all species or species groups (see below).
Coastal upwelling occurs most frequently in summer and
autumn when it is promoted by northerly and northwesterly
winds. The upwelling season runs from April to October,
with maximum intensity in July and August (Bakun, 1973).
Conclusions regarding seasonality of strandings could not be
drawn for species with small stranding sample sizes ( < 15
stranding events has been arbitarily chosen). Seasonal

distribution of stranding events was analysed for species in
which the total sample size was > 15 over the whole period
covered in this report (Table 4).

For species listed in Table 4, actual seasonal distribution
was compared to an expected even distribution across all
seasons using a Chi-squared test. Seasonal stranding patterns
differed significantly (P < 0.001) from expected even
seasonal distribution for harbour porpoise, gray whales and
Dall's porpoise, whereas the other species showed no
significant differences. 

Spring (March-May)
There are several species that stranded most frequently in the
spring months (Table 4). Although a small portion of the
gray whale population spends the summer along the Pacific
coast between Vancouver Island and central California
(Flaherty, 1983; Sumich, 1984; Calambokidis and Quan,
1999), most gray whales migrate along the coast in the NWR
travelling between Mexico and the Bering and Chukchi

Fig. 4. Spatial distribution of stranded Dall’s porpoises in Oregon and
Washington (1930-2002).

Fig. 5. Spatial distribution of stranded Pacific white-sided dolphins in
Oregon and Washington (1930-2002).

J. CETACEAN RES. MANAGE. 6(1):87–99, 2004 91



Seas. However, they migrate closest to the NWR coastline
during the spring months (April–June) when most of their
strandings are observed (Fig. 8b). Animals located in the far
north Arctic region (e.g. north central Bering Sea) during the
summer months usually begin migrating south in late
autumn to early winter (Rugh et al., 2001). Surveys have
been conducted off the Washington coast during winter to
ascertain whale distribution there that time of year, as it
appears whales are also present across the continental shelf
during periods of non-migration (Shelden et al., 1999).
Subadults (n = 29; 32%) and adults (n = 27; 30%)
represented over half (62%) of the gray whales that stranded
in the spring, based on age classes defined in Norman et al.
(2000).

Although killer whales are present year-round in
Washington waters, they are most commonly sighted in
Puget Sound during summer and early autumn
(Leatherwood et al., 1982). They have been reported off the
Washington coast during April (Fiscus and Niggol, 1965);
however, data on winter distribution are lacking (Baird,
2001). Killer whale populations in the NWR are divided into
two distinct 'forms' called residents and transients (Baird
and Stacey, 1988; Hoelzel et al., 1998; Ford et al., 2000).
The residents can be further divided into three
geographically-based communities: northern and southern
residents and offshore whales, the latter two of which are
found most commonly in NWR waters (Bigg et al., 1987;
Baird, 2001). Of the killer whale strandings, 41% (n = 7)
stranded in the spring; four of which were neonates or young
calves. The number of calf strandings is not surprising given
this age class is especially vulnerable to disease, predation
and separation from the pod.

Although Dall's porpoise strandings were reported in
every month, the highest numbers were in spring (n = 47;
44%; Table 4; Fig. 8a).

Summer (June-August)
The number of harbour porpoise strandings is highest in July
and August (Fig. 8c) and January (see below). This may be
partially due to the summer gillnet fishery 1 May – 15

September, with peak landings of chinook salmon in July
and August in north Washington and along the southwest
coast of the Strait of Juan de Fuca (Gearin et al., 1994). The

Fig. 6. Spatial distribution of stranded balaenopterid whales in Oregon
and Washington (1930-2002).
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seasonal distribution of harbour porpoises is unknown, but
Barlow (1987) observed higher densities of harbour
porpoises in northern Oregon and Washington in a
September survey compared to surveys completed in
January and February. In a year-long survey conducted by
Calambokidis et al. (1987) in the Strait of Juan de Fuca,
harbour porpoises were the most commonly sighted cetacean
with the most numerous sightings recorded in autumn
(specifically September). Based on the latter survey, one
would expect to see more harbour porpoise strandings in
September, but this may not be the case due to the fact that
reporting effort is more efficient in the summer months due
to increased numbers of individuals inhabiting the coastlines
and encountering stranded animals at this time of year.

Dall’s porpoise also show higher numbers of stranding
events in the spring and summer (n = 81, 75%; Fig. 8a);
although at least in Puget Sound they occur year-round
(Miller, 1989; 1990). In Calambokidis et al. (1987), an
insufficient number of Dall's porpoise sightings were made
to make inferences about seasonal distribution. However,
Everitt et al. (1980) noted that although this species has been
sighted throughout the inland waters of Washington State
year-round, it was more abundant during the spring and
summer months. 

The seasonal distribution for most ziphiids is not well
defined. Therefore, no reliable inferences could made from
the stranding data for these species other than that more
beaked whales were reported stranded in the spring and

summer months, presumably due to better weather and
increased human presence along the coastline during these
times of year.

Autumn/Winter (September-February)
Pygmy sperm whale (Kogia breviceps), common dolphin
and Risso’s dolphin (Grampus griseus) stranded primarily in
the autumn and winter months (n = 5, 4, 5 events,
respectively). These strandings most likely represent
extralimital occurrences of these species that usually inhabit
warm temperate and tropical water rather than representing
populations found in the NWR. Of the killer whale
strandings, 50% (n = 8) occurred during these months. 

No seasonality
Sperm whale strandings occur throughout the year. During
the summer months, this species can be found anywhere in
the North Pacific. They were seen in every season except
winter (Dec.- Feb.) in Washington and Oregon (Green et al.,
1992). Mate (1981) has found sperm whales to be relatively
common off the coast of Oregon between June and
September. This observation was not based on formal
surveys, but rather on sighting information gathered while at
sea for other projects.

Minke whales stranded in almost every month of the year
in Washington, which seems to support a year-round
presence of this species in the region. In survey efforts by
Everitt et al. (1980), most observations of this species were
made during the spring and summer months, although
sightings did occur in all months except February and
November. The reduction in number of autumn and winter
sightings may reflect a reduction in sighting effort and
efficiency rather than a seasonal reduction in numbers.

Pacific white-sided dolphins were the most abundant
cetacean sighted in slope and offshore waters of Oregon and
Washington during aerial surveys conducted in 1992 by
Green et al. (1993) during the months of March-May. Pike
and MacAskie (1969) noted this species annually moves
inshore in winter and offshore in summer, with inshore
densities highest in autumn. Strandings have occurred in
every month except April, which may be an anomaly (Fig.
8d).

Four of the fin whale strandings are noteworthy since they
occurred in the autumn months (Sep 2 Nov), outside the
usual period of sighting this species in coastal northwest
waters (Leatherwood et al., 1982). Three of the four were
animals struck by ships (a fourth fin whale was struck by a
ship in summer 2August 2002). Two of the ships originated
from the Alaskan Peninsula (Dutch Harbor) and the third
from Japan. Both of these ships crossed the Gulf of Alaska
and arrived in Puget Sound waters with the whale draped
over the bow of the ship. It was presumed the whales were
struck somewhere in the Gulf of Alaska or near the entrance
to the Strait of Juan de Fuca. The circumstances of the fourth
autumn stranding were not described (Scheffer and Slipp,
1948). Likewise, of the 4 humpback whales that stranded in
Oregon, 1 stranded in December which is also outside the
usual season in which this species is observed in this area
(Calambokidis et al., 1996).

No inference possible
No inferences about seasonality could be made for species
with small sample sizes (e.g. < 15 stranding events). Some
of the species such as the false killer whale, short-finned
pilot whale, bottlenose dolphin, common dolphin and
rough-toothed dolphin are considered rare inhabitants and
usually prefer warm temperate and tropical waters.

Fig. 7. Monthly distribution of cetacean stranding events in Oregon and
Washington (1930-2002).
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Spatial distribution of strandings
The spatial distribution of stranding events differed between
the two states as well as within each state. The majority of
stranding events took place in Washington (n = 511; 56%)
compared to Oregon (n = 393; 44%). Within Washington
(Fig. 9), three areas showed a higher percentage of total
stranding events: (1) Willapa Bay/Long Beach peninsula
(28%); (2) San Juan Islands archipelago (25%); and (3) the
far northwest coast of the state near (11%). In Oregon (Fig.
9), the areas with the highest percentage of total stranding
events were: (1) northern and central Lincoln County (28%);
(2) Clatsop/northern Tillamook Counties (24 %); (3)
southern Lincoln County/northern Lane County (11%); and
(4) Coos County (9%). In Washington, areas (1) and (2) have
high percentages of strandings due to: increased numbers of
certain marine mammal species moving inshore in the
summer (e.g. Pacific white-sided dolphins, killer whales),
resulting in higher stranding numbers, and due to the
increased human population in the same months, leading to
increased reporting efficiency and effort. In area (3), there
has been seasonal stranding coverage due to the presence of
NMFS biologists in that area on a yearly basis every month
of the year. In Oregon, areas (1-3) are the most populated
areas of the coastline, with increased reporting effort during

the summer months and increased numbers of marine
mammals moving inshore at this time of year. Area (4) in the
southern half of Oregon receives many stranding reports
presumably due to the proximity of the slope waters to the
coastline compared to the rest of the region, and greater
upwelling intensity in this area, both of which may bring
cetaceans closer to the coastline (Bakun, 1973). Fifty of the
stranding events did not have specific enough geographic
locale information for determination of stranding location.

Trends in the geographic distribution of stranding events
are evident for some species or species groups. For instance,
gray whales stranded along the coastline of both states, but
most occurred on Washington’s outer coast (Fig. 3). This
species experienced an unusual mortality event during 1999
and 2000, when 32 and 25 animals, respectively, stranded in
the NWR relative to annual averages of 6/year (SD = 32.2).
This standard deviation incorporates upward bias since
many years with possible zero stranding rates are not
included. It is unknown whether those years had a true zero
stranding rate or lack of reporting. The role of ship strikes,
disease and biotoxins as factors in this mortality event could
not be assessed as too few carcasses were sampled
adequately to assess these factors. Intensive gray whale
foraging may have caused localised prey depletion, or

Fig. 8. Temporal distribution of the four most commonly stranded cetacean species in Oregon and Washington (1930-2002).
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environmental changes such as the El Niño event in 1998, or
longer-term climatic changes, could have resulted in shifts in
prey availability in the summer feeding grounds (Le Boeuf et
al., 2000; Moore et al., 2001; 2003).

The deep-diving species (Families Physeteridae, Kogiidae
and Ziphiidae) were recorded along the entire coast of
Oregon and outer Washington, but stranded more commonly
in Oregon (Table 1; Fig. 10). All strandings of Baird’s
beaked whale (Berardius bairdii) occurred in Washington,
while 75% of Cuvier’s beaked whale strandings took place in
Oregon. Strandings of Stejneger’s beaked whale were evenly
distributed between the two states Although sample sizes in
these species are very small, reasons for their spatial
distribution may be: (1) the close proximity of the slope
waters (suitable habitat for beaked whales) to the shore in
Oregon, versus Washington; (2) in Washington State, the
continental shelf is furrowed by at least seven submarine
canyons which may also be suitable habitat for beaked

whales. Fourteen out of 15 (93%) strandings in Washington
State were located on a beach across from a submarine
canyon; and (3) winds and currents may affect distribution of
carcasses onto the shore.

Of delphinid strandings, Pacific white-sided dolphins
were the most numerous (Table 1; Fig. 5). They were the
most abundant cetacean sighted off of Oregon and
Washington in a survey conducted in April-May (Green et
al., 1993), with greater numbers sighted off Oregon than
Washington. Strandings occurred with a greater frequency in
Oregon versus Washington. This may be due to their
preference for shelf and slope waters (Stacey and Baird,
1994), which tend to occur closer to shore in Oregon. Killer
whale numbers were fairly well distributed between Oregon
and Washington (Fig. 10). 

No inferences could be drawn on spatial stranding
distribution of species with very small sample sizes. Species
such as the bottlenose dolphin, rough-toothed dolphin,

Fig. 9. Regions with the highest percentages of reported cetacean
stranding events in Oregon and Washington (1930-2002).

Fig. 10. Spatial distribution of the more commonly stranded delphinids
and ziphiids in Oregon and Washington (1930-2002).
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common dolphin, false killer whale, short-finned pilot whale
and striped dolphin (Stenella coeruleoalba) are more likely
to strand in the NWR when stretches of warm water reach
northward.

Despite the small sample size for Risso’s dolphins some
inferences can be made about regional sightings of the
species. They occur in the slope and offshore waters of
Oregon and Washington (Green et al., 1992) and are
represented by a fairly even distribution of strandings
between the two states.

Harbour porpoises were the most numerous stranded
cetacean in Oregon and the second most common in
Washington. In Oregon, harbour porpoises stranded most
commonly in the northern and central parts of the state (Fig.
2). In Washington, Dall’s porpoise strandings were
concentrated within Puget Sound (Fig. 4). The large number
of harbour and Dall’s porpoise strandings in the NWR
supports what is known about their abundance and
distribution in this region (Leatherwood et al., 1982; Barlow,
1987; Miller, 1989; 1990; Calambokidis and Barlow, 1991;
Calambokidis and Quan, 1999). Prior to 1975, there was
only one harbour porpoise stranding record from the NWR
(in 1943). However, since the mid-1970s, stranding numbers
for this species have remained fairly consistent
( ~ 10-25/year).

It is possible that the proportions of species in the
stranding record reflect the relative abundance of live
animals of the species in the respective region (Sergeant,
1979; Woodhouse, 1991). For instance, most species that are
relatively rare in the NWR are represented by a small
number of strandings. However, strandings may also reflect
nothing more than a general region of occurrence and may
not be related to specific habitat preference. We conclude
that the stranding of a cetacean in a certain area at a particular
time does not mean that it is representative of live animal
distribution.

Stranding event numbers were compared to neighbouring
regions: California and Alaska. In California, 1,800
cetaceans stranded from 1983-2000, representing 25 species
and in Alaska 1,390 cetaceans stranded from 1975-2000,
consisting of 15 species (US Department of Commerce,
1975-2000). In terms of species composition, the most
commonly stranded species in California were common
dolphin (Delphinus spp.; n = 435), gray whale (n = 309),
harbour porpoise (n = 306) and Pacific white-sided dolphin
(n = 70). The most commonly stranded species in Alaska
were gray whale (n = 275), harbour porpoise (n = 75), killer
whale (n = 69) and humpback whale (n = 65). Stranding
summaries from the late 1970s and early 1980s were not
consistently broken down by species so these numbers may
be artificially low. Three of the four most commonly
stranded cetaceans in the NWR (harbour porpoise, gray
whale and Pacific white-sided dolphin) were also in the top
four stranded species for California. This is not surprising as
these species are distributed in both regions and would
therefore be expected to have similar stranding frequencies
and occurrences. Common dolphins did not contribute to a
significant portion of the NWR stranding numbers, however,
as they are rarely found in the NWR. In Alaska, gray whales
and harbour porpoises comprised the two most stranded
species as they did in the NWR, but in reverse order. This
again is not unexpected since large aggregations of gray
whales migrate to their summer feeding grounds in Alaska.
Although Dall's porpoises were sighted more often then
harbour porpoises during summer ship and aerial surveys in
Alaska (Waite and Hobbs, 1998; Waite et al., 2001; Moore
et al., 2002), they do not seem to strand as frequently as

harbour porpoises presumably due to their preference for
generally deeper waters than harbour porpoises, therefore
their carcasses may sink before reaching shore. Greater killer
and humpback whale stranding numbers may occur in
Alaska due to larger populations of these species inhabiting
the waters of this state. 

Sex of stranded animals
Sex was determined for 609 stranded individuals (Table 1).
Sex could not be determined in 342 individuals (36%) due to
advanced decomposition of the carcass, examiner’s
inexperience in sexing animals or carcass position. Sex
ratios were not significantly different from 1:1 for the most
commonly stranded species: harbour porpoise (105 males:93
females, c2 = 2.48, P = 0.115), gray whales (85 males:63
females, c 2 = 2.78, P = 0.095), Dall’s porpoise (44 males:25
females, c2 = 3.06, P = 0.080) and Pacific white-sided
dolphin (18 males:10 females, c2 = 2.29, P = 0.131).

Mass strandings
The only mass stranding in the database involved sperm
whales. On 16 June 1979 near Florence, Oregon, a group of
41 animals (28 females and 13 males) live-stranded (Rice et
al., 1986). All of the males were subadults, of the adult
females, 3 of the 9 were pregnant and none were lactating.
The oldest female was 58 years old. One of the females was
sexually immature and the remaining were sexually mature.
There were neither calves nor animals under 10 years of age.
The low number of mass strandings in the NWR may reflect
the lack of relative coastline features which may make
cetaceans vulnerable (e.g. sloping beaches, geomagnetic
disturbances).

Uses of stranding data for management
Data gathered from stranding events can help facilitate
management in several ways. It provides an overview of
distribution and stranding trends usually observed in the
NWR which can provide an early warning system in the
event of an unusual stranding event. Monitoring of stranding
patterns (spatial and temporal) helps identify unusual
mortality events. For instance, an extraordinarily high
number of strandings of gray whales in 1999 and 2000
warranted further attention (Le Boeuf et al., 2000; Norman et
al., 2000). In addition, stranding data may supplement
existing knowledge on distribution of cetaceans in the NWR
already obtained from aerial and ship surveys of the region
(e.g. Fiscus and Niggol, 1965; Everitt et al., 1979; Barlow,
1987; Brueggeman, 1990; 1992; Green et al., 1992; Green et
al., 1993; Calambokidis et al., 1997). For some species of
cetaceans, little is known beyond what is learned from
strandings. For example, in the NWR little is known about
northern right whale dolphin (Lissodelphis borealis)
distribution and ecology except from stranded specimens (n
= 8). Few specimens of Hubb's beaked whale (Mesoplodon
carlhubbsi) have been recovered in the NWR. They are very
cryptic and difficult to identify at sea. Their presence in the
NWR would be unknown if not for two stranded animals.
Stranded specimens provide an invaluable source of
information on anatomy and taxonomy (particularly through
genetic analysis), since access to live animals is limited and
expensive and there are few direct hunts (or bycatch
schemes) that can provide specimen material. 

Stranded marine mammals do not constitute an ideal
sentinel system for population health as they do not represent
the entire population (Aguilar and Borrell, 1994). In

NORMAN et al.: CETACEAN STRANDINGS IN OREGON AND WASHINGTON96



addition, samples from stranded animals are infrequently age
and sex structured. Biological data such as life history,
reproductive success, feeding habit, and disease progression
are not typically available. Nonetheless, contaminant
analysis of tissues collected over a stock’s range may
identify patterns of exposure (Varanasi et al., 1993; 1994;
Krahn et al., 2001) There are limitations, however, to the use
of stranded specimens for contaminant analysis. The effect
of disease and nutritive condition may affect lipid content of
the tissues (Aguilar et al., 1999). Most often the time of
death of a stranded animal is unknown, hence samples
collected may not adequately reflect tissue pollutant
concentrations. Changes in the levels of contaminants occur
post-mortem due to the inevitable physiological changes and
breakdown of tissues associated with autolysis (Reijnders et
al., 1999). The effect of weather (e.g. wind and direct sun) on
a carcass may also cause loss of the more volatile organic
compounds present in tissues (Aguilar et al., 1999).

Examination for evidence of human interaction in
strandings may point to a need for closer monitoring of a
specific geographic area or for development of appropriate
mitigation measures to reduce take levels in certain fisheries
(Gearin et al., 1994; 2000) as well as threats from ship
strikes, shooting or other direct mortality. Fishery
interactions with gray whales and ship strikes have been
reported. There were six mortalities due to fisheries
interactions reported in 1999 and eight in 2000, and two fatal
ship strikes, one in 1999 and one in 2000 (Angliss and
Lodge, 2002). In 2000, the Center for Coastal Studies
(Provincetown, MA) and NMFS cosponsored a large whale
disentanglement training workshop in Seattle, WA for
primary network responders in the NWR. The discovery of
stranded animals bearing evidence of ship strike (e.g. four
ship-struck fin whales reported in the NWR in 2002) may
prompt future management measures such as reduction of
vessel speed through areas of known large whale
aggregations or sensitive habitat (Laist et al., 2001). In cases
of suspected shooting (which are often a result of fishery
interaction), involvement of state (e.g. Oregon and
Washington Departments of Fish and Wildlife) and federal
(e.g. NMFS) enforcement agencies will help mitigate marine
mammal-fishery interaction problems. Cetaceans may be
affected by oil spills such as in a primary feeding area by
contaminating prey items (Moore and Clarke, 2002). 

Stranded animals may also provide information on
population movement patterns or residency of a given
species. It may be possible to draw correlations between
beached species and their parent populations in the region
(Woodhouse, 1991). For instance, the location of a NWR
resident killer whale stranding during the winter provides
information on residency of the population that otherwise is
little known during that time of year (Olesiuk et al., 1990).
Likewise, the stranding of a seasonal ‘resident’ gray whale in
Puget Sound during the summer confirms that some gray
whales do not complete the migration to the usual summer
feeding grounds in the Bering and Chukchi Seas, but rather
remain in NWR waters to feed (Sumich and Gilmore, 1977;
Calambokidis and Quan, 1999). 

The existence of a parent population in the region may not
necessarily be reflected by the presence of strandings. For
example, summer and autumn feeding aggregations of
humpback whales have been reported off the Washington
coast (Scheffer and Slipp, 1948; Calambokidis et al., 2000),
however, they are underrepresented in the stranding records
(n = 6). One explanation may be that the whales remain far
enough offshore that when they die, the carcass sinks before
reaching shore or is swept away by currents. 

Analyses of stranded animals may lead to the
identification of novel diseases or patterns of antibiotic
resistance not previously known in cetaceans (Foster et al.,
1996; Fox et al., 2000). Health trends of free-ranging
populations of marine mammals may be assessed through
investigation of stranded animals, particularly those that
have live-stranded. Necropsy investigations of stranded
animals provides data on pathogens that could possibly
cause disease in humans or domestic animals that come in
contact with these animals. 

Since the implementation of a coordinated stranding
network in Oregon and Washington, a greater number of
strandings have been recorded and a significant amount of
data has been collected. For example, contaminant levels in
stranded NWR gray whales have been compared to
harvested animals in Russia (Krahn et al., 2001).
Identification of infectious diseases in stranded cetaceans
can serve as a basis for developing a standardised necropsy
and disease testing protocol (Gaydos et al., 2004) for
stranded southern resident killer whales which were recently
listed as depleted under the Marine Mammal Protection Act
(NMFS, 2003). Future participation of the network will
continue to further understanding and insight into the
mortality, life history, disease processes and stock structure
of cetaceans within the waters of the NWR.
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Meeting Summary 

 
Agenda Review: 
Therese led the group in reviewing the agenda. The goal for the day was to get through all four studies to 
make sure all have a good sense of each study with opportunities to ask questions for additions, edits, and 
clarification. Therese explained that the group first will work on the Fish, Vertebrates, and Plankton Study. 
Since there are two scientists here for that study, all agreed to take as much time as needed to understand and 
ask questions. Therese explained that the last agenda item for the day is to discuss next steps.  
 
Fish, Vertebrates, Plankton: 
Mike gave an overview of why Sharon and Pete were hired to help with this study. He explained they have 
been involved for the past two months because it was evident, early on, that there needed to be fisheries 
experts to design the study. Sharon and Pete then walked the group through the study. In general, they 
focused first on a schedule for what species and life stages would be in the project area.  This is in the 
appendix of the study plan.  From there, the study plan focuses on key indicator species or assemblages.   
 
By study section, the following points were discussed: 
Salmonids: 
Juveniles are the most critical life stage and predation is they key area of concern.  Therefore, pre installation 
and post installation comparative analysis of juvenile predation will be conducted.  Study will be conducted 
through tethering and also through gut analysis.   

• Salmonids will be tethered to compare predation rates from before buoy and after buoy 
installation. Tethering will occur two times per year.  Parties were familiar with tethering but not 
for juvenile salmonids.  It was recognized that every species responds differently to tethering.   

• Gut content analysis will also be performed four times per year to determine predators and prey. 
This study will need to determine which predators are highly mobile and stationary. Both 
methodologies will consider inter-annual changes. The group agreed it would be good to mark the 
tethered fish so if they show up in the gut analysis, there will be another point of reference. 

 
Rockfish: 
Purpose of the Rockfish portion of the study is to determine which species of rockfish associate with the 
array and changes in distribution looking for two effects – impact and temporal. There is an expectation that 
rockfish will be attracted to the concrete blocks.  Rockfish will be studied four times per year through hook 



and line sampling and gut analysis.  Control sites will be important here to help determine inter-annual 
changes and because the study will not be conducted a full year before the test buoy installation.  
 
There was a discussion of control sites and how best to select them.  OPT/DTA asked the group if it was 
important to have these defined in the study plan or if they could be determined later.  The group thought it 
was important to have those defined as start of the study plan.  OPT/DTA said they would select control sites 
and include them in the next version for the group to review.  
 
Ric suggested that there may be some concern about 3 years of sampling.  This prompted discussion of the 
adaptive management plan.  There will be an implementation body with the same composition of this group 
that will look at study results and determine if additional years of sampling are necessary.  Therefore, the 3 
year study period is not all that may be studied.  If the early study results warrant additional study or if the 
group feels check-in studies are needed, they can discuss and evaluate that through the adaptive management 
process.  It was suggested that a brief summary of this process be included in the study plans so that others 
providing written review will be aware of the adaptive management process.   
 
Dungeness Crabs: 
The goal of this study is to determine distribution and attraction. Cristen raised the question about whether 
the two sampling times would catch enough diversity of life stage.  Sharon suggested that they have selected 
the timing so that trapping will happen before commercial season begins but late enough to ensure 
recruitment.  They will account for everything retrieved in the trapping pot.  
 
Sturgeon: 
This species is tough to measure because little is known of the species ecology.  No obvious study methods 
exist to assess the buoy impact and therefore not study is proposed.  The group recognized the difficulty of 
study and was not aware of a method that could be applied in this situation.  The group did request that the 
study recognize that sturgeon has been formally listed. 
 
Flatfish and Epibenthic Invertebrates: 
This portion’s format will be similar to Dungeness crabs. Trawls will be utilized three times per year close to 
the array and will account everything that is caught. An appropriate control site will be critical here for 
comparisons. Sand lice will be also be studied in this portion.  
 
Pelagic Fish and Invertebrates: 
This assemblage will be hard to measure because there is so much variability as to when species “show up.”   
There is concern that with just hook and line and gut analysis that some species and abundance 
measurements will be missed.  Primarily do not want to miss those that would prey on salmon, those t hat 
would congregate around the device, and the highly predatory fish.  SCUBA methodology was discussed in 
this portion and it was determined to utilize SCUBA for two years because it adds a good dimension to the 
study. The value of the SCUBA will be analyzed after the two years.  
 
 
Biofouling: 
Ceramic trays will be used and pulled up at 1, 2, and 5 years. There will be no before installation study 
because there will enough trays distributed in the array for accurate and diverse sampling. SCUBA will also 
be a part of this study because biofouling can be evaluated in conjunction with the pelagic fish and 
invertebrates. The group determined it would be good to add more trays since they are inexpensive. Then the 
Adaptive Management Plan can decide when to pull trays for additional sampling and study. The group also 
wanted the study to consider trays outside of the array for comparison analysis. Non-native species also 
needs to be a part of this study according to the group. Finally the question was asked if the ceramic trays 



would represent the biofouling on the seabed concrete blocks. The biofouling on these blocks can be 
analyzed through the annual video and diver inspections.  
 
Water Quality: 
Water quality study will measure pH, turbidity, dissolved oxygen, salinity, and temperature to determine 
how the water quality supports the species assemblages. Oxygen will be measured in twenty foot vertical 
levels. There was a long discussion of the potential for “dead zone” or hypoxic. The scientists explained that 
it is very difficult to determine what causes a dead zone event. The group agreed that DO is not of big 
concern now or to the Science Center.  OPT will share this section with a few specialists and get additional 
opinions on how critical it is to determine the dead zone event effect.  
 
Benthic Infauna:  
The approach for this part of the study will be consistent with Corps methodologies so these results can be 
compared to the Corps studies. It will be grab sampling (like the Corps) with three array samples and five 
replicates for each sample. Multi-year sampling will occur in years 1, 2, and 3. The group agrees that grain 
size needs to be measured as part of the sample.  
 
Plankton: 
Traditional methods are not effective here so no study is proposed.  There was a question as to whether 
acoustics was considered.  It really wasn’t seriously considered because there it wasn’t thought that it would 
produce much information.  There was some discussion about whether the epibenthic trawl might get at 
mysids. ODFW will check with Bill Peterson to get feedback on this issue.  
 
Whales:  
Professor Ortega from OSU explained to the group that they are studying migrating gray whales now 
through May to catch both the southbound and northbound migration. The study will be generating baseline 
information. They will not be studying the summer resident gray whales unless this group determines it is 
necessary.   
 
General Study Concerns and Questions: 

•  The group is concerned about the length of the study and wondered if it would be important to have 
additional studies that are farther out after the array is built out.  

• The group agreed that the control areas need to represent the characteristics of the project sites to 
represent both ecological and behavior related effects. Bridgette noted that the Science Center is 
going to want to know the control site locations and corresponding justification for each location. It 
was suggested that the study plan explain the criteria for selecting any particular control site.  

• A question was brought up about who would actually do the study. Steve explained that OPT would 
probably put out an RFP and then determine who best could do the study. The group agreed that the 
credibility of those who conduct the study is a critical factor.   

• There is interest in a discussion about Lamprey because they are petitioned for listing. 
• The group decided that this study will have an addendum explaining the additions to be made so that 

it can be forwarded on for review within agencies. .  
 
Pinniped Study: 
The goal of this study is to measure presence, abundance and use of the test buoy. Haul out observations will 
be done with binoculars and/or a spotting scope with a minimum of 75 shore observations in a one year 
period. Observations are to determine if Pinnipeds are on the buoys or not.   
 
Presence, abundance, and use will also be determined through less frequent boat observations and will be 
timed to take into consideration of southbound Stellar migration.  



 
General Comments/Corrections from the Group: 

• On page 3, the Stellar paragraph needs to be added back in.  
• On page 5 and 6, the figure needs to state “within x miles of array” 
• Please look at the tone in the description of pinniped presence. The general tone of the study reads 

that the Umpqua is “downplayed” and with 100’s of Pinnipeds there each year, the tone needs to be 
rewritten. Revisit the tone of “25 miles away.”  

 
Cetaceans: 
Robin raised a concern that she has about getting input from the specialists about the design of the mooring 
system.  She is interested in the scientists input as to if they see anything specifically harmful in the current 
design. Robin will write formal request to Bruce. Mike will also check with Bruce to see if he has seen the 
3D array diagram and how the mooring lines might affect cetaceans.  
 
Next Steps: 

1. Jan. 31 or Feb 1st – conference call for informal Science Center comments with group on Fish, Verts. 
and EMF, marine mammals, Pinniped. 

2. All day meeting on Feb. 7th – all day face to face group meeting and group review of birds and wave, 
current and transport study. 

3. Hold Feb. 26 for final meeting 
4. Bridgette, Cristen and Kathy R. will submit written comments to DTA on the cetacean study not 

discussed today.  
5. DTA will determine from the written comments if a revision can be done.   
6. Peter will do Pinniped revisions quickly and then submit to everyone by early next week. 
7. EMF study will stay as it is for right now. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Monday, January 28, 2008 1:30 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: FW: revised study plans - cetaceans, pinnipeds, EMF
Attachments:    revised study plans - cetaceans, pinnipeds, EMF

See the attached revised study plans from OPT/DTA.   
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Cc: "Steven Kopf" <skopf@advan-tek.com>, "Murphy, Michael" 
<Michael.Murphy@DevineTarbell.com>  
Subject: revised study plans - cetaceans, pinnipeds, EMF  
Date: Mon, 28 Jan 2008 18:28:39 +0000  
 

Therese,  

Will you please forward these revised study plans to the subgroup.  

Thank you.  

Peter  

 

<<IssueNo1_Cetaceans-080125.pdf>> <<IssueNo2_EMF2-080125.pdf>> <<IssueNo3_Pinnipeds2-
080125.pdf>>  

Peter Browne  
Devine Tarbell & Associates, Inc.  
970 Baxter Boulevard  
Portland, ME 04103  
P: 207.239.3863  
F: 207.775.1031  
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NOTICE:  This message is intended only for the use of the individual or entity to which it is addressed, and may contain 
confidential and/or privileged information.  If you are not the intended recipient, please notify the sender and destroy this e-
mail.  In addition, any unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained 
therein is strictly prohibited. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 1 - Cetaceans 

Rev 2 - January 25, 2008 
 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters having a total capacity of 2.1 megawatt (MW), to be located 
approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area within 
which the 10-buoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.05 square miles).  The PowerBuoys will be deployed in an array of two to three rows, 
approximately in a north-south orientation and parallel to the beach.  Each row will consist of 
three to five 150 kilowatt (kW) PowerBuoys (Figures 2, 3, and 4).  OPT plans to deploy the 
10-buoy array during the summer of 2009.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2008, which will not be grid connected. 
 
1.0 Description of Issue 
 
Gray whales and harbor porpoise are the two cetacean species most commonly found in the 
project area.  The proposed project is in the migratory path of gray whales, which migrate from 
the Bearing Sea to Baja, California, and harbor porpoise are regularly seen in the area.  In 
addition, humpback whales are known to periodically swim off of the mouth of the Umpqua 
River.  Agency staff have indicated that over a 50-year license term, other large whales, which 
all typically occur further offshore than where the project is located, may occasionally swim 
through the project area.  The Aquatic Species Subgroup is concerned that gray whales and other 
large whales may not be able to detect the project mooring system and subsequently collide or 
become entangled with mooring cables.  Whales may swim with their mouth open, and there is a 
specific concern that the mooring line may become lodged in the mouth of a feeding whale.  If 
gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has also expressed concern over the 
potential effects from altering their migration route to avoid the project. 
 
 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

2 (DRAFT) 

 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

3 (DRAFT) 

FIGURE 2 
ISOMETRTIC VIEW OF POWERBUOY ARRAY 
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FIGURE 3 
PLAN VIEW OF POWERBUOY ARRAY 

 
 
 

FIGURE 4 
PROFILE VIEW OF POWERBUOY ARRAY 
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Middle PowerBuoy is located forward of side PowerBuoys.  Subsea pod shown below PowerBuoy on right.  Note:  
assumed depth is 197 feet (60 meters).  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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2.0 Relevant Existing Information 
 
2.1 Cetaceans - Non-ESA Listed 
 
Oregon marine waters support a variety of cetacean species that are not ESA listed (National 
Oceanic and Atmospheric Administration [NOAA] 2007a).  Population trends for the non-ESA 
cetacean species appear relatively stable (NOAA 2007a).  A summary was generated of 
information compiled by NOAA (2007a) for each of these species regarding distribution, habitat 
use, and population status (Table 1).  In addition, maps were generated of whale and dolphin and 
porpoise sightings from aerial surveys conducted in 1989 to 1990 and 1996 (Figures 5 and 6). 
 
Based upon both literature review and sea-based surveys plotted in Figures 5 and 6, gray whales 
(Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two cetacean species 
most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 7).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs. 
 
Gray whales feed on benthic invertebrates and generally remain within a few miles of the 
shoreline (Rice and Wolman 1971).  They can intermittently be found near the mouths of 
estuaries as they are searching for food.  Collection of prey is done by suction sieving of the 
ocean floor benthos.  Sieving is completed by first rolling on its side just above the seabed, 
pressing down the tongue, drawing benthic material in the mouth, and then straining the material 
through keratinous baleen plates to remove undesired fine particulate matter (Weitkamp et al. 
1992; Newell 2005).  The result of filtering benthic material is the creation of pits along the 
seafloor, which is a characteristic sign of feeding. 
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Gray whales are opportunistic feeders and their prey can vary from an array of invertebrate 
organisms.  Along the Oregon coast—specifically Depoe Bay—whales feed on mysid shrimp 
that live on the edge of bullwhip kelp (Newell 2005).  In May, whales can feed on hatched crab 
larvae.  Further, in September 2004, it appeared that whales were feeding on anchovy along the 
Newport coast (Newell 2005).  In arctic waters, primary prey sources are amphidods residing 
along and within substrate (Moore et al. 2003).  Other noted prey items have included krill, ghost 
shrimp, pelagic red crabs, skeleton shrimp, plankton and polychaete worms (Darling et al. 1998; 
Newell 2005; Weitkamp et al. 1992). 
 
Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002).  However, even though gray whales 
are not federally listed as endangered, they are listed as endangered on the Oregon Threatened 
and Endangered Species List. 
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TABLE 1 
SUMMARY OF POTENTIAL NON-ESA LISTED CETACEANS WITHIN THE PROJECT AREA FROM NOAA STOCK ASSESSMENT 

REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California. Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off of 
California and its population status is 
in excellent condition.  

Striped dolphin Stenella coeruleoalba No sightings in Oregon. Located within 100-300 nm from 
coastline in California. Prefer warm 
water and distant offshore locations.  

Potential increase in population.  
Population not considered threatened 
and is not a strategic stock. 

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends.  

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline.  

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

8 (DRAFT) 

Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 

north and south movements. 
Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock.  

Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 
transboundary waters. 

Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability.  

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known.   

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Stejneger’s beaked 
whale 

Mesoplodon stejnegeri Few sightings, mostly bycatch in 
California/Oregon thresher shark and 
swordfish drift gillnet fishery. 

Endemic to cold-temperature waters of 
the North Pacific, Sea of Japan, and 
deep waters of the southwest Bearing 
Sea. 

Reliable estimates of abundance for 
this stock are currently unavailable. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a; Norman et al 2004. 
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FIGURE 5 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 6 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007. 
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FIGURE 7 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002. 

 
2.2 Cetaceans - ESA Listed 
 
OPT has contacted NOAA and requested information on species in the project vicinity that are 
protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally-listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 
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Humpback Whale 
 
The humpback whale (Megaptera novaeangliae), listed as federally endangered, is a highly-
migratory marine mammal that ranges along the west coast and worldwide (NMFS 2005).  
Populations of the humpback whale are classified as endangered; however, numbers are 
improving.  Population estimates suggest an annual 6 to 7 percent increase in population over the 
last 20 years (NMFS 2005).  Humpback whales can grow to a length of 15 meters and weigh 
23,000 to 36,000 kg and reach sexual maturity at around 12 meters in length or 6 to 10 years of 
age (American Cetacean Society [ACS] 2004a).  Females of reproductive age generally bear a 
calf every 2 to 3 years.  Humpback whales are in the group known as baleen whales, which feed 
on small crustaceans (known as krill), and various species of small fish.  Each whale may 
consume nearly a ton of food per day by filtering huge volumes of seawater.  Feeding behavior 
can vary from deep diving in pursuit of prey, cooperative feeding such as herding and formation 
feeding (echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the 
surface which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; 
Weinrich et al. 1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern North Pacific Stock - a stock residing in Central America and Mexico in 

winter/spring that move to the along the West Coast to British Columbia in summer/fall. 
2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 

that migrate to north British Columbia or southern Alaska through Prince Williams Sound 
west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
Based upon these definitions, two of the three populations migrate through Oregon’s coastal 
waters annually.  While the known route of humpbacks is not precise, the three identified stocks 
do follow general migrational trends.  Movement along the coastline primarily occurs during 
summer and fall; however, historical whale observations have been made in every month except 
February, March, and April (NMFS 1991).  Generally, humpback sightings in northwest coastal 
waters are uncommon (Figure 8).  However, humpback whales have been reported occasionally 
off of the mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), 
which is approximately 6 miles south of the project area.  Recent efforts to tag humpback whales 
by Oregon State University (OSU) led to 10 observations in July and August of 2002 between 
Coos Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over five 
miles offshore in highly productive optimal foraging areas. 
 
Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphic  
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FIGURE 8 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. Exclusive Economic Zone. 
 Thick line indicates the outer boundary of all 

surveys combined. 
Source:  NMFS 2005. 
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morphology.  Adult males can reach lengths of 15 to 18 m and weigh 31,750 to 40,800 kg while 
the smaller females rarely exceed 11 m and 12,000 to 12,700 kg (ACS 2004b).  Males reach 
sexual maturity at 10 to 12 m or about 10 years of age but are not thought to be active breeders 
until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 2004b).  Females 
reach sexual maturity at 8 to 9 m or 7 to 13 years of age and are believed to produce a calf about 
every 5 years (NOAA 2007b).  This species often forms family groups of females and their 
young.  Young males between the ages of 4 and 21 years may be found in “bachelor schools” 
whereas fully mature adult males often travel alone, though they can sometimes be found with 
female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington.  Prior to commercial whaling, the world-wide population 
of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent estimates 
put the population at about 360,000 animals.  Regarding the California-Oregon-Washington 
stock, NOAA estimates that there are 1,233 whales based on survey data collected from 1996 to 
2001 (NOAA 2007b).  Population estimates have varied dramatically at times and have shown 
no apparent trend. 
 
Since the sperm whale is a deep-diving mammal, it requires deepwater habitat.  Sperm whales 
spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In these waters, 
they prey upon native deepwater species including squid, shark, skates, and other fishes (NOAA 
2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis), federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 180° 
W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found off of 
the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 m and weigh 
12,700 to 15,400 kg with females being slightly larger (ACS 2004c).  They reach sexual maturity 
at about 10 years of age or about 12.2 m (males) and 13.1 m (females).  Very little is known 
regarding mating activities but it likely can happen year round (ACS 2004c).  Once of 
reproductive age, females may calve every 2 to 3 years and calves typically stay with the mother 
about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note: Dashed line represents the U.S. Exclusive Economic Zone; 

bold line indicates the outer boundary of all surveys 
combined. 

Map Credit:  Carretta et al. 2005. 
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The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nm (NOAA 2007a). 
 
Blue Whale 
 
The federally-endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
 
As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current world-wide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a). 
 
Fin Whale 
 
Federally-endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters. For stock assessment purposes, 
NOAA recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall.  
Though it is not clear where they move to during winter/spring, it is unlikely they make large-
scale migrations (NOAA 2007d).  They generally travel alone or in small groups but 
aggregations can occur in areas (ACS 2004e).  They are able to communicate over vast distances 
due to their powerful song. 
 
Second only to the blue whale, the fin whale can reach lengths of 24 m in the northern 
hemisphere and 26.8 m in the southern hemisphere and a weight of 45,360 to 63,500 kg (ACS 
2004e).  Females are slightly larger than males.  Little is known of their reproductive behavior, 
breeding, or calving areas.  Sexual maturity is thought to occur between 6 and 10 years of age 
and the female calving cycle is 2 to 4 years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 1,800 
kg of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling schools of 
fish at high speed and then turning on their right side to consume the fish (ACS 2004e). 
 
Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
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was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  However, most sightings have occurred in the summer in inland waters 
of Washington and British Columbia (Carretta et al. 2005). 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 9.8 m in 
length and nearly 10,000 kg in weight while females may reach 8.5 m in length and 7,500 kg 
weight (NOAA 2007c).  Males are thought to reach sexual maturity at 5.2 to 6.4 m, have an 
average life span of 30 years and maximum longevity of 50 to 60 years.  Females generally reach 
sexual maturity at 4.6 to 5.4 m, have an average life span of 50 years, and maximum longevity of 
80 to 90 years (NOAA 2007c, NMFS 2006b).  Female residents are thought to give birth every 
five years for about 25 years, and then enter into a post-reproductive period.  The birthing rate is 
highly variable and may be affected by a recent loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
though fall (NMFS 2006b).  Chinook salmon appeared to be the preferred prey, even when other 
salmon species were more abundant.  Little is known of their winter and early spring foraging 
patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, using 
echolocation, passive listening, and well developed vision to locate and capture prey (NMFS 
2006b). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2006b; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as central California, and as far north as the Queen Charlotte Islands.  
Offshore movements and distribution are largely unknown with only 28 confirmed coastal 
sightings over the last 30 years  
 
The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2006b).  Capture of Southern Resident whales for the public display industry 
resulted in numbers dropping to fewer than 70 in 1973, when annual counts of killer whales 
began.  Abundance estimates for killer whales are based on individual counts of the entire 
population each year.  These estimates should be considered minimum estimates as some 
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individuals may be missed.  Based on the 2005 stock assessment report (Carretta et al. 2005), 
numbers generally increased until 1995 when 99 animals were counted.  Numbers then declined 
to 79 whales in 2000, with the most recent count of 83 in 2003.  Further updates indicate 
numbers have increased slightly since 2000 and were estimated to be 91 based on the 2005 
census (NOAA 2007a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005, Pers. Comm. Bruce Mate, Director, 
OSU Marine Mammal Institute, October 2, 2007) than those found within the project vicinity.  
As stated above, humpback whales sightings in northwest coastal waters are uncommon.  
However, humpback whales have been reported occasionally off of the mouth of the Umpqua 
River, which is approximately 6 miles south of the project area, and it therefore appears likely 
that a humpback whale could swim through the project area.  While research indicates that the 
SRKW have very low population numbers (NMFS 2006b) and occur mainly within the inland 
waters of Washington state and southern British Columbia (Carretta et al. 2005), it is nonetheless 
possible that this species could pass through the project area, especially considering they are 
known to occur off California. 
 
2.3 Existing Information about Potential Effects 
 
One issue that has been raised is the possibility of whale entanglement in the project mooring 
system.  The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 4- 
to 5-inch-diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a 
diameter of 2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy 
“S” shape with floats attached to the cable and a clump weight at the seabed (Figure 4).  The 
football-shaped floats are two-piece and clamp onto the power cable at prescribed locations to 
give the necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of 
the PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
Celikkol (1999) analyzed the risk of entanglement for an offshore aquaculture farm which had a 
mooring system similar to the one proposed in this project and concluded that “the chance of 
whale entanglement should be considered unlikely to very unlikely” due to the absence of 
structures known to cause entanglements such as slack lines and netting.  An examination of the 
NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) shows that since 1999 the 
known causes of fin and humpback whale mortalities due to entanglement are limited to fishing 
gear, drift gillnets, crab pot lines, and polypropylene/nylon lines.  The mooring lines of the 
project and the power/fiber optic cables are more substantial than the fishing or crab pot lines 
that have been involved in previous entanglement incidents.  The mass of the PowerBuoys and 
the anchors combined with the size, strength, and tension of the mooring cables is expected to 
create enough tension to preclude the formation of loops or twists around a passing animal.  The 
combination of heavy mooring gear and relatively taut mooring lines has been shown to render 
the potential for entanglement negligible (Wursig and Gailey 2002).  The power/fiber optic 
cables descending from the PowerBuoys to the seabed have a smaller diameter than the mooring 
lines (2.8 inches verses 4 to 5 inches).  However, this is still a substantial cable and considering 
the relative rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that 
these cables will form loops or twist around a passing animal. 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

19 (DRAFT) 

 
The concern over whales potentially colliding with mooring lines or PowerBuoys is based 
largely on the fact that very little is known about the whale’s behavior in response to large man-
made obstacles.  Whale impacts with ships, buoys, and other moored objects are considered to be 
uncommon.  In an analysis of a similar type of wave energy project having four buoys in the 
state of Washington, FERC (2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the buoys.  To illustrate this point, Figure 10 depicts, to scale, a gray whale of 
average length (45 feet [NMFS 2007]) within the buoy array.  It is worth noting that, while the 
mooring lines are taut, they do allow for some give and the hard, rounded surface of the 
PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
 

FIGURE 10 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE BUOY ARRAY 

 
 
Previous research by Electric Power Research Institute (EPRI) reports that “…noise from wave 
power plant machinery will generally increase in proportion to the ambient background noise 
associated with surface wave conditions, thus tending to minimize its noticeable effect” (EPRI 
2004).  Ambient noise in the ocean originates from commercial and recreational boat traffic, 
wave action, marine life, seismic events, and atmospheric noise.  Ambient ocean sounds related 
to marine traffic range from 30 to 90 dB (re:  1 μPa2/Hz) at 5 to 3,000 Hz.  Breaking waves and 
the associated spray and bubbles generate sounds with a frequency of 500 to 100,000 Hz 
(University of Rhode Island, Office of Marine Programs 2007).  
 
Noise from project construction and maintenance could negatively impact cetaceans for a 
temporary period.  OPT expects that peak noise emission will be generated by a vessel fully 
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underway, and will be no greater than 130 to 160 dB (ref. 1μPa) over a frequency range of 250 to 
2,000 Hz (Thomsen et al. 2006; LGL Ecological Research Associates, Inc. [LGL] 1991).  OPT 
expects a vessel to be fully underway only when traveling to and from the project site.  Most of 
the time during project installation and maintenance, the sound intensity will be much lower.  
Generally, slow-moving vessels that produce noise at less than 120 dB (ref: 1μPa) and are 
located over approximately 600 feet from gray whale groups do not provoke a fleeing reaction 
(Moore and Clarke 2002). 
 
During project operation, the underwater noise should primarily originate from waves impacting 
the float portion of the PowerBuoy and movement of internal mechanical components.  
According to the Minerals Management Service (MMS), “[o]nce installed, wave energy 
technologies would produce low-intensity, broadband noise of a repetitive continuous nature, 
similar in character to noise from ship operations.  Such noise would be expected to have 
minimal impacts to human and marine populations” (MMS 2007). 
 
Recent discussions with marine mammal and acoustic experts have indicated that gray whales in 
particular are acutely aware of their environment and are likely to detect and avoid the wave 
parks (Pers. comm. Bruce Mate, Director, OSU Marine Mammal Institute, undated).  Scientists 
have observed that gray whales are very perceptive and able to accurately maneuver around man-
made objects (Pers. comm. Bruce Mate, Director, OSU Marine Mammal Institute, undated).  In 
fact, gray whales often use the anchor chain of moored vessels as a type of “scratching post” 
(Pers. comm. Bruce Mate, Director, OSU Marine Mammal Institute, undated).  This latter 
example represents a more substantial linear structure than fishing nets and crab pot lines, which, 
as mentioned above, have been involved in previous cetacean entanglement incidents, and is 
probably more analogous to project mooring lines 
 
However, evaluating the effects of a PowerBuoy on whales in any credible way is at present 
difficult due to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior.  OPT therefore believes that the proposed 
phased whale research program, within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park. 
 
3.0 Project Effects 
 
The Aquatic Species Subgroup is concerned that gray whales and other large whales may not be 
able to detect the project mooring system and subsequently collide or become entangled with 
mooring cables.  Whales may swim with their mouth open, and there is a specific concern that 
the mooring line may become lodged in the mouth of a feeding whale.  If gray whales, which 
regularly migrate through the project area, are successful in detecting the project infrastructure, 
the Aquatic Species Subgroup has also expressed concern over the potential effects from altering 
their migration route to avoid the project. 
 
4.0 Need for Additional Information 
 
While there is evidence suggesting that whales will detect and avoid a wave energy project, 
OPT, and the Aquatic Species Subgroup believe that it is prudent to develop a better 
understanding of:  1) migratory whale paths in the project vicinity; and 2) how whales behave in 
the presence of the project (e.g., do they have the acuity to detect and avoid the systems).  If 
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study results indicated that a deterrent system should be employed, the Aquatic Species 
Subgroup indicated that the type and effectiveness of the acoustic guidance used should be 
thoroughly evaluated.  Lastly, the Aquatic Species Subgroup indicated an interest in evaluating 
potential project effects and mitigation within the framework of an adaptive management plan.  
OPT believes that the proposed phased whale research program, within an adaptive management 
framework, will provide for a methodical and flexible approach to understand how whales 
interact with the wave park. 
 
Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994). 
 
5.0 Study Plan 
 
5.1 Study Objectives 
 
The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
■ Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

■ Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

■ Phase III, Post-Deployment Monitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
buoys. 

 
At this juncture, only the specifics of Phase I have been fully developed.  Migratory behavior by 
whales has been the subject of numerous studies (Rugh et al. 2001; Mate and Ramirez 2003; 
Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et al. 2000; Steiger and 
Calambokidis 2000; Urban et al. 2000), so the methodology for completing this work has been 
well established.  However, due to the newness of the technology, OPT has opted to consult with 
a panel of marine experts before committing to a specific study methodology for Phases II and 
III of this work plan.  Therefore, the descriptions of these two phases provided below should be 
considered to be preliminary and are provided primarily for discussion purposes only. 
 
5.2 Phase I - Baseline Characterization 
 
The OSU Marine Mammal Institute has proposed the following Phase I study of gray whales 
along the Oregon coast in response to the proposed installation of wave energy projects.  This 
phase consists of two tasks: 
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■ Task 1, Gray Whale Migration Study - This task will occur in winter 2007 and spring 
2008 and will provide baseline data on the route, rate, and timing of migrating gray whales 
as well as the presence of other large whale species. 

■ Task 2, Gray Whale Monitoring Study Plan - This task will include: 
− A small conference with leading marine mammal and acoustic experts in the first 

half of 2008 to further define and resolve issues; 
− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor gray whales in the 

presence of a wave energy system. 
 
5.2.1 Task 1 - Gray Whale Migration Study 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 m above mean sea level and distance to the horizon is approximately 16 km. On a good 
weather day, the observers may be able to see whales near the horizon.  However, due to the 
accuracy of the method, reliable distribution and movement data are restricted to a smaller radius 
(about 9 km) around the observation station.  Observations will take place every day (weather 
permitting) from 8:00 a.m. until 3:00 p.m. during the winter of 2007/20081 and the northward 
migration during 2008 (the combined observation period would extend from December through 
May). 
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting aerial surveys on four different days during the southbound migration off the 
Florence coast.  Aerial surveys will occur on fair weather days around the project site from 0 to 
10 miles offshore over an approximately 50-square-mile area from Florence to Heceta Head.  
During the surveys, Global Position System (GPS) will be used to determine position of whales 
and to assess their consistent favor of specific water depths in order to relate those to what is 
observed off Yaquina Head.  This will be done during the southbound migration when the largest 
number of whales/hour are moving  and the survey can expect to be most efficient in a short 
period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 

                                                 
1  Observations began on December 10, 2007. 
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offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 
time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when buoys will be present and data would be 
collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foul Weather (approximately 130 
meters above sea level) to determine the practicality of “handing off” observation of specific 
whales and as a means to determine the consistency of whale travel in relation to bottom depth, 
distance from shore, and speed.  These data may be valuable in planning for future tracking, 
when positioning a vessel at the same distance (and water depth) offshore of Yaquina Head 
might be necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  Other than gray whales, no other whale is nearly as common within 3 miles 
of shore.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales 
that are visible from shore and several attempts by other investigators to mount studies 
dependent upon regular observations of killer whales off of Oregon have been unsuccessful.  
Humpbacks, the next most abundant large whale after gray whales, are an order of magnitude 
less abundant (in good years) and highly variable year to year based on local ocean conditions. 
They appear more common most years beyond three miles from shore (Pers. Comm. 
Bruce Mate, Director of the OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
■ A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour.  In 
addition to statistical assessment of the timing, speed, distance from shore and water depth 
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of migrant whales, we will provide a simple correlation of counts with wind and swell data 
collected from local buoy systems which will provide insight into some whale sightability 
issues up to B-5 wind levels.  It is anticipated that primarily gray whales will be observed 
though data on all observed whale species will be collected. 

■ Dissemination of the findings in a peer reviewed journal. 
■ Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
In the first half of 2008, the OSU Marine Mammal Institute will conduct a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
acoustic experts2.  The purpose of the meeting will be to further discuss and resolve the 
following: 
 
■ Potential need for and effectiveness of active deterrence, as well as its other potential 

effects on marine resources. 
■ Device options for active deterrence. 
■ Methodology for monitoring whale behavior near wave energy systems.  The currently 

proposed post-deployment monitoring (outlined below in Section 5.4) is subject to change 
based on meeting results. 

■ Applicability of recommendations from marine mammal group of Ecological Effects 
Workshop3. 

 
The following deliverables will be completed for Task 2: 
 
■ A report summarizing key findings of the workshop; 
■ A recommendation on a strategy to avoid whale entanglements and collisions; and 
■ A study plan for monitoring the behavior of whales near wave energy systems. 
 
5.3 Phase II - Acoustic Emissions Characterization 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kane’ohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) in its Environmental Assessment for the 
Kane’ohe Bay Project Operation, the Department of the Navy (2003) concluded that “It is 
unlikely that noise from system installation or operation would have adverse impacts on 
humpback whales, dolphins, and green sea turtles.  The USFWS and NMFS concur with the 
Navy that the Proposed Action is not likely to adversely affect threatened or endangered species.  
The taking of marine mammals protected under the MMPA is unlikely during the installation and 
operation of the WEC system.” 

                                                 
2  Participants invited to this meeting by Dr. Mate will include:  Brandon L. Southall NOAA Acoustics Program, 

National Marine Fisheries Service, Office of Protected Resources, Marine Mammal Division; Chris Clark, 
Cornell University; Roger L. Gentry, private consultant (directs marine mammal issues for the Joint Industry 
Gas Program - International Association of Oil and Gas Producers); Dave Mellinger, OSU and NOAA Pacific 
Marine Environmental Laboratory, and W. John Richardson, LGL Ltd. Environ. Res. Assoc., King City, 
Ontario.  Following confirmation of attendees, an updated list will be provided to the Aquatic Species 
Subgroup. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 
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While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 
■ Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
■ Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
■ Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 
Instead, OPT will conduct in-situ measurements of the acoustic emissions of the PowerBuoy 
system park as a function of seastate (different representative ocean conditions) at the Reedsport 
OPT Wave site.  The intent will be to measure the frequency and amplitude of emissions in 
relation to the background noise.  This testing will be completed on the single PowerBuoy, 
which is expected to be installed by summer 2008.  These values will be compared against 
acoustic thresholds documented in scientific literature in order to form an assessment of the 
potential effects of the project on marine resources.  These data will also provide additional 
information towards the determination as to whether whales will be likely to detect and avoid the 
proposed project in all weather conditions.  Therefore, OPT will produce the final testing 
protocol after the meeting of the marine mammal experts described in Task 1.  OPT expects that 
Phase II studies will commence within four months of the single PowerBuoy deployment.  A 
study report will be submitted to the Aquatic Species Subgroup within 2 months of study 
completion. 
 
5.4 Phase III - Post-Deployment Monitoring 
 
OPT proposes to observe the presence of whales during times when migrating gray whales are 
known to be in the area and to assess their behavior in response to the presence of the proposed 
project.  Observers will also document any observations of whales becoming entangled or 
coming in contact with mooring lines or buoys. 
 
■ Monitor single PowerBuoy installation during southbound migration, winter 2008/2009. 
■ Monitor whales during the three gray whale southbound migrations (winter) following 

deployment of the 10-PowerBuoy array (anticipated to be winter 2009/2010 through winter 
2011/2012). 
Northbound migration will be evaluated if determined appropriate given results of Phase I, 
the workshop with cetacean experts, and discussion with the Aquatic Species Subgroup. 

■ Monitoring will be conducted by a visual observer team of two trained persons which will 
be located on a vessel which will be anchored as close as safely possible to the array.  The 
vessel will be selected to maximize the height above sea level from which the observers 
are stationed.  The crew will use binoculars to spot and track cetaceans in the area.  In 
addition, crew will document seabirds and pinnipeds, as well as any sea turtles that are 
observed.  The crew will minimize the use of engines, generators, and on-board systems to 
minimize the input of the vessel to deterring the whales. 

■ Cetacean observations will also be conducted concurrently with the Fish and Invertebrates 
Study and operation and maintenance site visits to evaluate cetacean presence and 
behavior.  The number and timing of ship visits to the array area for the Fish and 
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Invertebrates Study are in the process of being determined.  Operations and maintenance 
site visits to the array area will occur monthly.  These observations will allow observation 
of whales outside of the gray whale migratory periods. 

 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior as well as any unexpected negative effects (e.g., entanglement, contact with lines, or 
buoys).  
 
As with Phase II, the study plan for Phase III will be finalized after the meeting of the marine 
mammal experts but before the deployment of the single PowerBuoy.  OPT will allow sufficient 
time for the Aquatic Species Subgroup to review and comment upon this plan prior to the 
deployment of the 10 PowerBuoys.  OPT will also provide a decision tree that would outline the 
actions that would be taken in the event that the project is observed to be creating negative 
effects for whales.  This approach is consistent with the Aquatic Species Subgroup’s interest in 
utilizing an adaptive management strategy for this work. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 

Issue No. 2.  EMF 
Rev 2 - January 25, 2008 

 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to be 
located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon (Figure 1).  
The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-buoy array would be deployed.  The actual footprint of the constructed array is expected to be 
only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres 
(0.12 km2).  The PowerBuoys will be deployed in an array of two to three rows, approximately in 
a north-south orientation and parallel to the beach.  Each row will consist of three to five 
150 kilowatt (kW) PowerBuoys.  OPT plans to deploy the 10-buoy array during the summer of 
2009 (Phase 2).  Prior to that, OPT also plans to install a single PowerBuoy in 2008, which will 
not be grid connected (Phase 1). 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration and increase predation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  There is 
therefore an identified need to further quantify EMF frequencies and field levels around the 
Reedsport Project components and to compare levels to known thresholds for species of concern. 
 
2.0 Relevant Existing Information 
 
2.1 Introduction 
 
EMF originates from both natural and anthropogenic sources.  Natural sources include the 
earth’s magnetic field and different processes (biochemical, physiological, and neurological) 
within organisms.  Marine animals are also exposed to natural EMF caused by sea currents 
traveling through the geomagnetic field.  Human created sources of EMF emissions include radio 
and TV transmitters, radar and submarine telecommunications (fiber optic and coaxial), and 
power cables.  These cables are numerous and have been in use for many years all over the 
world. 
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EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family (sharks, skates, and rays) can sense the weak E 
fields that emanate from their prey’s muscles and nerves during muscular activities such as 
respiration and movement (Sound & Sea Technology Ocean Engineering [Sound & Sea] 2002).  
Organisms that can detect magnetic fields or B fields are presumed to do so by either iE field 
detection or magnetite-based detection.  iE fields are detected either passively (where the animal 
senses the iE fields produced by the interaction between ocean currents with the vertical 
component of the earth’s magnetic field) or actively (where the animal senses the iE field it 
generates by its own interaction in the water with the horizontal component of the Earth’s 
magnetic field) (Paulin 1995; von der Emde 1998).  The majority of these species are in the 
subclass Elasmobranchii.  Magnetite plays an important role in geomagnetic field detection in a 
relatively large variety of organisms (Kirschvink 1997), although the process is still being 
researched (Lohmann and Johnsen 2000).  Studies have shown that organisms such as Atlantic 
salmon, cod, plaice, eels, lampreys, sea trout, yellowfin tuna, lobster, crab, shrimp, prawns, 
snails, bivalves, and squid are able to detect B fields (Gill et al. 2005). 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
■ Elasmobranchs - Elasmobranchs, the majority of electroreceptive species, are 

physiologically adapted to detect E fields for the purpose of prey foraging through electro-
receptors located in their Ampullae of Lorenzini.  Sharks are known to use a hierarchical 
sense response for prey detection with sight, hearing, and particularly smell predominating 
at a distance, and electroreception taking a major role in the final 20 to 30 cm of a reaction 
to a stimulus source (Gill & Taylor 2001).  This means that the E field sense is highly 
tuned for the final stages of feeding or detecting other animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 
1997).  Gill & Taylor (2001) found that dogfish (Scyliorhinus canicula) were attracted to 
an E field of 10 μV/m at a distance of 0.1 meters, which is similar to bioelectric fields 
emitted by dogfish prey.  In the same experiment, Gill and Taylor found that dogfish 
avoided constant E fields of 1,000 μV/m.  Valberg (2005) found that the frequency range 
of a shark’s E field receptors is less than or equal to 1/8 to 8 Hz, with no demonstrated 
sensitivity around  50 to 60 Hz range (the frequency range for E fields associated with the 
power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish SEA 2007).  Sharks can similarly create an iE 
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field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s magnetic 
field.  This iE field may allow them to detect their magnetic compass headings (Scottish 
Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), and 
bat ray (Myliobatis californica) may also occur in the area. 

 
■ Pacific Salmon - Pacific salmon can navigate using several mechanisms such as orienting 

to the earth’s magnetic field, utilizing a celestial compass (sun and moon), and using the 
odor of their natal stream to migrate back to their original spawning grounds (Groot and 
Margolis 1998; Quinn et al. 1981).  Crystals of magnetite have been found in four species 
of Pacific salmon, though not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  
These magnetite crystals are believed to serve as a compass that orients to the earth’s 
magnetic field.  Yano et al. (1997) investigated the effects of artificial B fields on oceanic 
migrating chum salmon (Oncorhynchus keta).  In this study, chum salmon were fitted with 
a tag that generated an artificial B field around the head of the fish.  There was no 
observable effect on the horizontal and vertical movements of the salmon when the tag’s 
magnetic field was altered.  Quinn and Brannon (1982) further conclude that while salmon 
can apparently detect B fields, their behavior is likely governed by multiple stimuli as 
demonstrated by the ineffectiveness of artificial B field stimuli. These results were also 
demonstrated in studies conducted on another salmonid, Atlantic salmon (Salmo salar).  
Results of research of effects of EMF showed that navigation and migration of Atlantic 
salmon is not expected to be impacted by the magnetic field produced by an underwater 
cable (Scottish Executive 2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 
coho, Oregon Coast coho, Lower Columbia River coho, and Lower Columbia River 
Chinook.  Steelhead (O. mykiss) and cutthroat trout (O. clarkia) originating from the 
Umpqua River may also pass through the project area. 

 
■ Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 

fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
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presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
■ Dungeness Crab - The Dungeness crab is the largest edible crab from Alaska to 

California, making this species important for commercial and recreational fisheries.   A 
review of the literature found no studies related to the Dungeness crab.  However, 
researchers such as Jernakoff (1987) have attached electromagnetic tags which emitted a 
31 kHz signal on to western rock lobster (P. cygnus), which is a member of the same 
family (Decapoda) as Dungeness crab, with no reported ill effects.  The Scottish Marine 
Renewables Strategic Environmental Assessment (Scottish Executive 2007) reported that 
there was no evidence that members of the subphylum Crustacea were sensitive to electric 
fields but that prawn had shown some attraction to the B fields of wind farm cable.  
However, it should be noted that the document upon which this statement is based (ICES 
2003) found that only one species, common shrimp (Crangon crangon), was “sometimes 
attracted” to the cables. 

 
■ Plankton - Plankton are found throughout the ocean and provide a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 
3.0 Project Effects 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates DC 
current from this rotational motion which is smoothed into alternating current, and then is 
converted to 60 Hz three-phase power before being fed into the substation.  This conversion will 
occur in the PowerBuoys.  Voltage is stepped up in a subsea pod (Figure 2), which is a pressure 
vessel that houses a transformer and switchgear.  It is about 6 feet in diameter and about 15 feet 
in length.  It rests on the seabed below the buoys and is held down with pre-cured concrete 
ballast blocks.  The power produced by the PowerBuoys is routed into the pod through watertight 
penetrators.  The 10 PowerBuoys will share the one pod. 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  From the array, the cable will follow an easterly course about 2 miles to 
the underwater outlet of an existing effluent discharge pipe.  This portion of the cable, seaward 
of the effluent pipe outfall, will be buried in the seabed approximately 3 to 6 feet deep. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables.  The PowerBuoys produce power at frequencies 
between 1/12 and 1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before being 
transmitted to shore via the subsea cable.  The enclosed steel structure of the PowerBuoy and 
subsea pod designs should serve as Faraday cages, where an enclosure of conducting material 
results in an EMF shield.  Because of this Faraday cage shielding, the buoys and subsea pod 
should not emit significant E field radiation. 
 
In addition, the subsea cable will be shielded and the majority of the subsea cable will either be 
buried or encased in the effluent pipe that extends approximately ½ mile into the ocean in order 
to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment.  Results of model simulation studies showed that a cable with perfect shielding 
does not generate an E field directly, although a B field is generated in the local environment 
from the flow of electrical alternating current through the transmission cable (Centre for Marine 
and Coastal Studies [CMACS] 2003).  The Faraday cages of the PowerBuoy and subsea pod and 
the metallic sheathing and burying of the project subsea cables will significantly reduce or 
eliminate E fields from being emitted into the surrounding aquatic environment, so that there will 
be little effect of project-produced E fields on the behavior of marine organisms. 
 
Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the EIS for 
the proposed Cape Wind Energy Project in Massachusetts, the USACE (2004) analyzed potential 
impacts of EMF that would result from the project’s subsea transmission components to aquatic 
life and concluded that there would not be any adverse effects to the aquatic community from E 
fields and that any exposure would decrease rapidly with distance from the source.  An 
environmental assessment of wave and tidal energy conversion devices in Scotland concluded 
that EMF generated by tidal and wave devices are likely to be small and within the variation 
range of naturally-occurring fields in the North Sea (Scottish Executive 2007).  The World 
Health Organization (2005) reports that “none of the studies performed to date to assess the 
impact of undersea cables on migratory fish (e.g., salmon and eels) and all the relatively 
immobile fauna inhabiting the sea floor (e.g., mollusks), have found any substantial behavioral 
or biological impact.” 
 
4.0 Need for Additional Information 
 
Agency staff are concerned that the project differs from traditional sources of anthropogenic 
EMF in the ocean (underwater power cables).  Specifically, agency staff noted that instead of a 
single cable lying on or under the seabed, the proposed project represents 10 PowerBuoys and 
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associated cables running through the entire water column before running along the seabed to 
connect with the subsea pod.  In addition, previous studies have identified the need to measure 
the response of electro-sensitive species with the characteristics and magnitude of cabling 
associated with off-shore energy projects (Centre for Marine and Coastal Studies 2005).  
Research related to these topics is currently being conducted by Collaborative Offshore Wind 
Energy Research Into the Environment (COWRIE) (2006), but the results of this study will not 
be available until early 2008. 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994).  OPT believes that the proposed 
study methodology, within an adaptive management framework, will provide for a methodical 
and flexible approach to evaluate potential issues regarding EMF and project area marine 
resources. 
 
5.0 Study Plan 
 
The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
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5.1 Study Team 
 
OPT proposes to study the EMF of the PowerBuoy system in cooperation with Science 
Applications International Corporation (SAIC).  SAIC is a leading research and engineering firm 
with significant engineering and environmental documentation experience from numerous 
subsea projects.  The SAIC Team consists of staff from the Maritime Technologies Division, the 
Marine Operations Division, the Advanced Systems Division, the Environmental Planning, 
Engineering and Management Division, and experienced subcontractors.  The team employs 
scientists, engineers, marine technicians, divers and both SAIC towed systems and 
subcontractor-provided Remotely Operated Vehicle (ROV) assets. 
 
SAIC has performed multiple environmental assessments for subsea cable projects and has been 
involved with all aspects of the last several major subsea fiber optic cable projects off the west 
coast of California.  SAIC has performed baseline biological characterization studies using an 
ROV to describe marine resources (including commercial and recreational fisheries) along 
proposed cable routes, as well as addressed potential impacts from cable burial on hard- and soft-
bottom biological communities.  In addition, SAIC has worked closely with permitting and 
regulatory agencies to conduct installation and post-installation assessments of the impacts from 
installation activities (onshore and offshore). 
 
5.2 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances from the buoys will be modeled and compared to naturally-occurring field 
levels and the appropriate sensor technology will be selected. At this point, either installed 
sensors, diver hand-held instruments, and instruments mounted on a ROV are options. 
 
SAIC will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E- and B-fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
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environment nor other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally-occurring field 
strengths will be obtained at the project site and a control site.  The instrumentation employed 
will be that selected during the earlier portion of this study. 
 
The E- and B-fields calculated during the Requirements Analysis and Literature Review phases 
of the EMF Study will be the basis for the stand-off distance to the control site.  Given the low 
levels expected, a distance of 100 meters to 1,000 meters is a reasonable distance. The candidate 
control site will have similar physical characteristics and will be reviewed to ensure that no man-
made obstacles (e.g., the outfall) are in the area.  
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in spring 
2008.  The same instruments, either installed or hand-held, used to establish the baseline data 
will be employed to assess field strength around the PowerBuoy in both an energized and de-
energized state.  Because the unit will not be sending power to the grid, there will be no 
transmission cables or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, 10 PowerBuoys will be deployed and connected to the grid via an 
underwater cable.  Deployment of the 10 units is scheduled to occur during summer 2009.  
Installed or hand-held units will be employed to measure the EMF for the following components:  
1) the 10 PowerBuoys; 2) the cables leading from the PowerBuoys to the subsea pod; and 3) the 
subsea pod. 
 
To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently-installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly-sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor:  passive and enhanced magnetization; active AC; and active DC.  
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Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 Subsea Cable Tracking System:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice and are commercially available. 
 
5.3 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatic Species Subgroup and other 
interested stakeholders prior to the initiation of any assessment activities. 
 
Baseline measurements and installation measurements will be scheduled while crews and 
equipment are onsite.  The post-installation sampling schedule is quarterly for the first year and, 
based on measured levels, semi-annually for the next two years.  Given that higher sea states will 
both drive higher field strengths and increase the risk to divers and ROVs, data for higher field 
strengths may require the use of installed sensors during Phase 2 sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatic Species Subgroup and other interested stakeholders prior to the 
initiation of any assessment activities.   
 
5.4 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E-fields), as measured in microvolts per meter (μV/m), and magnetic fields 
(B-fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Appendix A of this document, 
and it is anticipated that this information will be updated as future studies are completed (such as 
the COWRIE field study of the response of electro-sensitive species to EMF fields).  In the event 
that it is shown that the EMF emissions from the project site could be detected by any of these 
sensitive species, a literature review will be conducted to determine the likely response pattern 
(e.g., no effect, confusion, avoidance, attraction) and mitigation strategies will be suggested if 
adverse effects are predicted. 
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Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 PowerBuoys) 
stages of this study will be submitted to the Adaptive Management Committee within three 
months of completing the associated fieldwork.  Following review of the study report, the project 
team will initiate a discussion with the Adaptive Management Committee to determine if 
additional actions are warranted. 
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APPENDIX A 
THRESHOLDS OF ELECTRO-SENSITIVE SPECIES 

Organism Electric (E) Fields Reference 
Elasmobranchs Response limited to frequencies < 8 Hz, evocation 

of well-oriented behavioral responses even at E 
fields of 10-6 V/m 

Kalmijin, 2003 

5x10-7 to 10-3 V/m Species specific, mostly attracted 
to EMF 

Gill & Taylor, 2002 

5x10-7 V/m resulted in detection of E fields Paulin, 1995 

Elasmobranchs 

10-6 V/m the detection threshold for moving 
animals 

Kalmijin, 1966 

Sharks ~<1/8 to 8 Hz was the operating range of shark low 
frequency AC receptors 

Kalmijn, 2000b 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance response Gill & Taylor, 2002 

10-5 V/m Attraction at 0.1 meter from source. DC 
and low frequency AC (0.5-20Hz) responded to the 
most 

Gill & Taylor, 2002 Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid contractions Kalmijin, 1966 
<10-5 V/m (2.5 to 3x10-6 V/m = median response 
threshold) was the behavioral response threshold 

Kajiura and Holland, 2002 Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 
and Sandbar sharks 
(Carcharhinus plumbeus) 

<10-6 V/m initiated an orientation response for 35-
40% of both species 

Kajiura and Holland, 2002 

Scalloped hammerhead sharks 
(juveniles) (Sphyrna lewini) 

4x10-8 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

Smooth dogfish (Mustelus 
canis) 

1 to 2x10-5 V/m Orientation to the bioelectric fields 
of prey in the wild 

Kalmijn, 2000a 

< 3x10-6 V/m, 36% of the time, dogfish initiated 
well-aimed dives at electrodes from 15 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – small 

< 2x10-6 V/m, 12% of the time, dogfish initiated 
well-aimed dives at electrodes from >18 cm 

Kalmijn, 1982 

< 10-6 V/m, 39% of the time, dogfish initiated well-
aimed dives at electrodes from >30 cm 

Kalmijn, 1982 Smooth dogfish (Mustelus 
canis) – large 

~5x10-8 V/m, 13% of the time, dogfish initiated 
well-aimed dives at electrodes from >38 cm 

Kalmijn, 1982 

Sandbar sharks (Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E field intensity that elicited 
the biting of an electrode 

Kajiura and Holland, 2002 

5x10-5 V/m Recognition of EMF, undefined 
response 

Kalmijn, 2000a Stingray (Urolophus halleri) 

5x10-7 V/m resulted in electrical orientation in some 
rays 

Kalmijn, 1982 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz Detectable frequency range Kalmijn, 2000a 

Uniform fields of 5 Hz with a voltage gradient of 
10-6 V/m exhibits a cardiac response 

Kalmijn, 1982 

10-6 V/m affected respiratory rhythm Kalmijin, 1966 

Skate (Raja clavata) 

4x10-5 V/m at 5 Hz slowed down heart beat Kalmijin, 1966 
Cetaceans (whales and 
dolphins) 

No evidence to suggest impact from DC E fields Walker, 2001 

Telecost (bony fish) No response to fields below 6 V/m Scottish Executive, 2007 
Crustacea No evidence to suggest impact from E fields Scottish Executive, 2007 
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Organism Magnetic (B) Fields Reference 
Elasmobranchs Detection and response to B fields in the range 25 

to 100 uT against the ambient geomagnetic field 
(~36 uT) 

Meyer et al., 2004 

Elasmobranchs Changing B fields around rate of 20,000 mG/sec 
evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

Brown et al., 1974 

Sharks Movements associated with  areas of high intensity 
slope in the Earth's magnetic field (0.37 mG/km)  

Walker et al., 2003 

Sensitive to 0.374 mG/km B field up to 175 meters 
depth 

Klimley, 1993 Scalloped hammerhead sharks 
(Sphyrna lewini) 
 Sensitive to 12 mG/km B field corresponding to 5.0 

nV/cm 
Klimley, 1993 

Black sea skates (Trigon 
pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

Brown et al., 1974 

Some response by European eels to magnetic 
emissions from HVDC cables 

Westerberg, 2000 Telecost (bony fish) 
 

B fields of 1-100 uT have been found to delay 
embryonic development 

Cameron et al., 1985 and 
1993; Zimmerman et al., 
1990 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  responses were 
searching for source and active foraging 
At 50 Hz at 0.2-0.5 mV/cm, response was searching 
for source 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon  
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, response was 
avoidance  

Basov, 1999 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

Scottish Executive, 2007 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 
Issue No. 3 - Pinnipeds 

Rev. 3 - January 25, 2008 
 
1.0 Description of Issue 
 
The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys is undesired as it may be detrimental for resource management reasons as 
well as for power production.  As outlined in the Declaration of Cooperation1 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul-outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 
2.0 Relevant Existing Information 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), northern elephant seal (Mirounga angustirostris), California sea lion (Zalophus 
californianus), and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service 
[USFWS] 2007).  In addition, northern fur seals (Callorhinus ursinus) can be present, but are 
rare.  Pinnipeds feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-
migratory species (e.g., rockfish, lingcod) (Pers. comm. Oregon Department of Fish and Wildlife 
[ODFW] Marine Mammal Research Program, September 7, 2007). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along the beach in the 
vicinity of the project area (Table 1).  Harbor seals are not migratory, though local movements 
are driven by season, pupping, and prey location.  Large population numbers appear to have 
exceeded equilibrium and may now be balancing (National Oceanic and Atmospheric 
Administration [NOAA] 2007d).  In Oregon, seals are born from March to May (USFWS 2007). 
 

                                                 
1  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul-outs. 



Reedsport OPT Wave Park  Aquatic Species Subgroup 
 
 

2 (DRAFT) 

FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 
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TABLE 1 
PINNIPED SPECIES AND ABUNDANCE AT HAUL-OUT SITES IN PROJECT 

VICINITY (LANE, DOUGLAS, AND COOS COUNTIES) 
Haul-out Species Abundance 

Steller sea lions Variable; up to 1,000 nonpups Sea Lion Caves 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 

Steller sea lions Variable; up to 600 nonpups 
California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 

Cape Arago 

Northern elephant seals 20-30; a few pups 
Source:  Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007. 
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Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
During the breeding season, northern elephant seals inhabit beaches on offshore islands and a 
fewer number of remote locations on the mainland.  The remaining part of the year, northern 
elephant seals live offshore.  Northern elephant seals can dive to depths of 5,000 feet.  Breeding 
generally occurs in the winter in Mexico and southern California.  The northernmost breeding 
ground on the Pacific coast is Shell Island (approximately 30 miles south of the project site; 
USFWS 2007).  Cape Arago, south of Coos Bay, is the nearest haul-out location of northern 
elephant seals (Table 1). 
 
California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  In habitat north of California, the hauling 
out grounds are only occupied by males (USFWS 2007; Pers. comm. ODFW Marine Mammal 
Research Program, September 7, 2007).  Males migrate north for the winter, but females and 
their pups remain in California year-round.  Therefore, only male sea lions are present off of 
Oregon and only during winter.  The primary haul-out areas along the Oregon Coast are Rogue 
Reef, Three Arch Rocks, Cascade Head, Orford Reef, Sea Lion Caves, South Jetty, and Shell 
Island of Simpson Reef (USFWS 2007; Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007). 
 
The Steller sea lion has a distribution that is widespread, occurring from Japan to the Western 
Gulf of Alaska and along the West Coast to northern California (ODFW pers. comm. 
September 7, 2007).  The eastern designated population segment (DPS), listed as federally 
threatened, exists along the Northern California, Oregon, and Washington coastline north to the 
Eastern Gulf of Alaska (NOAA 2007a, ODFW pers. comm. September 7, 2007).  Preferred 
terrestrial habitat is primarily on exposed rock shorelines associated with shallow well mixed 
waters, average tidal speeds and gradual bottom slopes (NOAA 2007a), although Steller sea 
lions can be found on gravel or cobbles beaches.  Additional potential haul-outs include a variety 
of habitats, such as jetties, breakwaters, navigational aids, floating docks, and sea ice (NOAA 
2007a).  Based on studies on California and Oregon populations, prey species consist of 
rockfish, hake, flatfish, salmon, herring skates, cusk eel, lamprey, squid, and octopus.  They are 
also known to consume an occasional bird or other marine mammal (NMFS 2007).  Breeding 
primarily occurs during June and July on rookeries situated on remote islands, rocks, and reefs 
(NOAA 2007a).  NOAA has identified two critical rookery habitat locations within Oregon:  
Rogue Reef and Orford Reef (NOAA 2007a).  The Rogue Reef is approximately 91 miles from 
the project site and the Orford Reef is approximately 66 miles from the project site.  ODFW 
identified Sea Lion Caves, located about 25 miles north of the project, and Cape Arago, located 
about 30 miles south of the project, as two significant haul-out sites that Steller sea lions use 
along the Oregon coast.  Steller sea lion abundance was characterized as variable but up to 1,000 
non-pups for Sea Lion Caves and up to 600 non-pups for Cape Arago (Pers. comm. ODFW 
September 7, 2007).  The eastern DPS, as a whole, has been increasing steadily at a rate of three 
to four percent annually for the past 30 years (up to 2002).  The current recovery plan stated the 
eastern DPS was stable and recommended it be considered for delisting (NMFS 2007). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Numbers of Northern fur seals found to 
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occur in the project area are expected to be very low.  Fur seals migrate in the early winter 
through the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern 
Pacific Ocean, they move into coastline habitat off of British Columbia, Washington, Oregon, 
and California.  Older males stay near the northern part of the range, while young males and 
females spend the winter feeding in the southern area.  Migrants feed at sea on small pelagic fish 
and squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figures 2 and 3.  Based upon existing documentation and aerial surveys, 
pinniped species generally occur along small island haul-outs and coastal shoreline.  Figure 4 
shows the locations of pinniped haul-outs in the vicinity of Reedsport, as well as location fixes 
for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
ODFW Marine Mammal Research Program, September 7, 2007).  Table 1 shows the species 
abundance at the haul-out sites.  Cape Arago is also the largest area haul-out for a number of 
pinniped species (Table 1). 
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along 
the beach in the vicinity of the project area (Table 1).  The closest California sea lion and Steller 
sea lion haul-out areas along the Oregon Coast are Sea Lion Caves, located about 25 miles north 
of the project, and Cape Arago, located about 30 miles south of the project (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007; USFWS 2007).  Pinnipeds at these 
locations do not pose a problem for the project as they will continue to utilize the existing natural 
sites, but foraging sea lions can easily cover 100 miles per day (Pers. comm. ODFW Marine 
Mammal Research Program, September 7, 2007).  Therefore, the project is within the foraging 
range of several known haul-out sites as well as the migration path for some sea lions (Pers. 
comm. ODFW Marine Mammal Research Program, September 7, 2007). 
 
Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids such as sea lions 
is largely anecdotal in nature (Ban and Tries 2007).  The general consensus is that sites tend to 
be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 1991). 
 
With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 3 
STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 

1989 AND 1990 

 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 4 
PINNIPED HAUL-OUT SITES AND CALIFORNIA SEA LION SATELLITE-TAG 

LOCATIONS FOR PROJECT VICINITY (LANE, DOUGLAS, AND COOS COUNTIES)* 

 
*Location fixes for California sea lions instrumented with satellite transmitters over the past several 
years.  Location accuracy ranges from several hundred meters to several kilometers.  Species that use 
each haul-out noted in Table 1 (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007). 
Source:  ODFW unpublished data. 
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salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 
3.0 Project Effects 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul-out onto 
the float.  Pinnipeds are known to haul-out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the buoys from time to time.  In addition, there is concern that if salmon 
are attracted to the buoys, pinnipeds may then be drawn to the area to prey on the salmon. 
 
4.0 Need for Additional Information 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (OPAC 1994).  
OPT believes that the proposed study methodology, within an adaptive management framework, 
will provide for a methodical and flexible approach to evaluate potential issues regarding 
pinnipeds and the project. 
 
5.0 Study Plan 
 
The goal of this study is to assess aspects of pinniped behavior at the proposed Reedsport OPT 
Wave Park.  The primary objectives would include:  (1) observe pinniped use or non-use of the 
single PowerBuoy; and (2) determine if pinnipeds are prevented from hauling out on the 
PowerBuoys in the presence of either ultra high molecular weight polyethylene coating 
(UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of the single PowerBuoy 
by pinnipeds).  As a secondary objective, information will be collected on the pinniped presence 
and abundance in and around the wave park when there is a single buoy (Phase 1) and 10 buoys 
(Phase 2). 
 
HAUL-OUT STUDY 
 
As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul-
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or fencing) in preventing this 
behavior. 
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To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2008) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul-out, as they would have difficulty staying on the float under these conditions.  
OPT has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar) indicates that material is not soluble in water and is considered a non-hazardous product.2 
 
OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with the subgroup, 
install fencing around the perimeter of the float.  Fencing has been successfully used to prevent 
haul-out behavior on buoys and docks by sea lions (NMFS 1997). 
 
Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 
deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
■ Supervisor inspection of the PowerBuoy from shore via binoculars (weekly); 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned Maintenance (unknown); 
■ Whale study visits to the buoy area (TBD); 
■ Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and 
■ Bird survey visits (TBD). 
 
OPT proposes to conduct sampling for one year following deployment of the array, and will 
complete a minimum of 75 direct observation events. 
 

                                                 
2  MSDS sheets of these examples of UHMWPE can be viewed at http://www.roechling-

plastics.us/polymmsds.html; http://www.sdplastics.com/plasmap.html; http://www.redwoodplastics.com/files/ 
website_videos/TIVAR.pdf. 
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Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoys.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatic Species Subgroup within two weeks that 
describes the event observed.  OPT will also initiate a discussion on how to best respond to the 
event, including the potential of implementing the fencing mitigation measure  If no pinniped 
haul-out behavior is observed, OPT will provide a summary report to the Aquatic Species 
Subgroup within three weeks of completing the direct observations of the single PowerBuoy. 
 
EVALUATION OF PINNIPED PRESENCE AND ABUNDANCE 
 
Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the buoy array’s structure, in much the same way an artificial reef will serve as 
habitat for some species and that pinniped species may in turn be drawn to the area to feed on 
them. 
 
While a Fish, Invertebrates, and Pelagic Organisms Study will be conducted to assess potential 
changes in the marine community (including salmon) following project deployment, this study 
(the pinniped study) proposes to collect observational data about the number of pinnipeds in and 
around the wave park following the deployment of the single unit and after deployment of the 10 
units.  This qualitative methodology is consistent with other preliminary studies involving new 
technologies, in that they tend to be oriented towards “hypothesis generation” or observational 
and descriptive in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish pinniped behavior with 
regard to the single and then multiple PowerBuoy array.  However, due to the necessity of being 
able to identify species type and numbers, observations will occur from vessels in close 
proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 
 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned maintenance (unknown); 
■ Whale study visits (TBD); 
■ Fish, Invertebrates, and Pelagic Organisms Study visits (TBD); and 
■ Bird survey visits (TBD). 
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OPT proposes to conduct sampling as follows: 
 
■ Following single-buoy deployment (Phase I) - until either 15 direct observation events 

have been completed or one year has passed, which ever is later. 
■ Following 10-buoy deployment (Phase II) - annually during Years 1, 2, 5, 10, and 15.  

During each year, 15 direct observation events will be completed with at least three 
observations events occurring in spring, summer, and fall. 

 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
 
■ Species and number of pinnipeds present 
■ Number of pups present 
■ General behavior of pinnipeds 
■ Closest observed distance from the buoy 
■ Air temperature 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys. 
 
OPT will provide a summary of initial results of the Phase I observations within six weeks of 
completing the direct observations of the single PowerBuoy, and will provide final results in an 
annual report.  For Phase II observations, OPT will provide a summary of results in an annual 
report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped behavior offers a straightforward, repeatable means for assessing 
the effectiveness of haul-out deterrents.  While the nature of limited sampling periods means that 
events may occur that are unobserved, this type of uncertainly is inherent in any animal 
behavioral study.  We expect that this study will be supplemented by anecdotal evidence of 
pinniped responses to the PowerBuoy, which OPT will share with the Aquatic Species Subgroup. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the buoy or to access the site.  OPT’s reports will note 
incidents where site conditions influenced sampling activities. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Monday, February 11, 2008 7:24 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Kathy 
Roberts; Marilyn Fonseca; Browne, Peter; Doug Young; Bruce Mate; Steve Kopf

Subject: Aquatics Meeting Summary and Next Meeting
Attachments: Aquatics_Subgroup_meeting summary_2-7-08.doc

Attached is the meeting summary from last week's conference call.  As always, feel free to send me comments 
if I missed or mischaracterized anything.  Below are the specifics for our next meeting: 
  
Date:  Tuesday, February 26th 
Time:  9:00 - 3:00 
Conference Call In:  1-605-990-0150  passcode 149725 
Location:  USFWS Regional Office 
                 911 NE 11th Ave 
                 Portland, OR  97232-4181 
                 3rd floor east conference room. 
  
Thank you to Kathy for getting us a conference room!! 
  
Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Reedsport Wave Energy Project 
Aquatics Species Subgroup Meeting 

February 7, 2008 
Meeting Summary 

 
 
In Attendance: 
Jim Hastreiter, FERC – on phone 
Kathy Roberts, USFWS 
Mike Murphy, DTA 
Cristen Don, ODFW 
Peter Browne, DTA – on phone 

 
Robin Hartmann, Oregon Shores  
Marilyn Fonseca, DEQ – on phone 
Mary Grainey, OWRD 
Steve Kopf, OP 
Greg McMurray, DLCD 
 

 
Meeting Summary 

 
Review of Studies 
 
Fish, Invertebrates, and Plankton: 
Cristen commented that ODFW feels that the representation of Chinook and Coho adult presence on page 4 
should be modified to indicate that they are present all year long.   

⇒ Mike took the comment and said he would talk to Sharon and get back to the group on this issue.   
 
Mary Grainey raised the issue of the impact from the tethering study and the agencies’ (both WRD and 
DEQ) limitation in approving any action that causes injury or harm to salmonids, either natural or hatchery 
spawned.  Mary wanted to explore if another species could be used or if this study could be done outside the 
project.  Cristen suggested that it would be very important to use salmonid species.  Jim suggested that given 
the nature of this issue, FERC will expect to see some kind of study related to salmonids.  The state agencies 
felt it was important to get together and talk about this.  

⇒ State agencies will talk to AG’s office and see how they want us to address this issue.   
 
On page 19, is the proposed control site actually where the COE dredge spoils are dumped or is it the site the 
COE uses for control?  Mike clarified that the intended site is what COE uses as their control.  Cristen 
confirmed that is a good site.  The place where the dredge spoils were dumped is not appropriate.   

⇒ DTA will clarify the language regarding the control site.   
 
Cristen commented, relative to the scuba surveys referenced on page 16, that visibility for diving could be 
the worst during the summer months due to upwelling and plankton blooms.  Late Spring/early summer 
might be better for visibility.  Cristen is also interested in how the number 6 was selected in section 3.7.3 for 
sediment plates. 
 
EMF: 
Cristen had a comment regarding the description of the EMF issue.  Cristen would like it mentioned that 
possible disorientation or disruption of migration due to EMF is the issue rather than increased predation of 
salmon.  Mike and Peter indicated that the disruption of migration is already captured.  Cristen realized she 
didn’t see this.   
 
Cristen suggested that a summary statement be added on EMF that it is unknown what and if there will be 
any change in behavior due to EMF from the project.  Peter responded that the literature indicates that there 
isn’t impact.  Cristen suggests that this is an issue that people are uncomfortable with and don’t really know 



whether there will be an effect.  Greg supported Cristen’s view.  Would you change the language on page 7 
to indicate that it is a hypothesis that there is no impact?   Laurel suggests that we need to add citations 
regarding the effect of faraday cages.   
 

⇒ DTA will add language regarding uncertainty and also add citation regarding faraday cages.   
 
Cristen suggested that there is some inconsistency in how EMF is measured and discussed.  It has made it 
hard for her to follow the discussion.  In some areas it was microteslas and others it was microvolts.  DTA 
will address this.  
 
Cristen asked what species of dogfish is referenced on page 3 under elasmobranchs?  
On page 4, under Pacific Salmon, the very first sentence.  Has it been verified that they use these 
mechanisms or is it still theories?  Can we change it to they “may” navigate using these mechanisms?   

⇒ DTA will go back and look at the literature and verify it.  
 
On page 5 regarding Dungeness Crab, suggestion to clarify the EMF that the crab fishermen talk about on 
their crab pots is different than what is being discussed here and why.  Also, it is more accurate to say that 
Dungeness Crab is largest edible crab for PNW (it is not the largest for Alaska) 
 
Cristen asked that in the section where the three components that represent sources of EMF are mentioned, 
why isn’t the floating power/fiber optic cable mentioned?  Peter answered that it is considered part of the 
transmission cables.   
 
Second paragraph on page 7.  Most of the studies cited here are not empirical studies.  The Hawaii project 
didn’t have any in situ work, right?  Wasn’t that modeling and using best logic, is that correct?  Cristen 
suggested that she would prefer not to give the impression that these are rigorous empirical studies.  It is not 
enough evidence that there is going to be absolutely no effect.  
 
On page 9, question about section 5.2 sampling methods and rationale.  Cristen underscored her interest in 
getting measurements under a variety of sea states and that this is most likely to be accomplished with a 
permanent sensor.  Steve suggested that they would have a permanent sensor on the buoy.  This will be 
revised to be a little more specific about how this will be done.  
 
It was determined that Cristen had the majority of specific comments on studies.  The group determined it 
was most efficient for Cristen to work directly with Mike and Peter with her comments.   
 
Seabirds Study:  
Draft study should be out very soon.  It is planned to go to the subgroup first and then to the full group.  Greg 
said that given the limited amount of time available, he was uncomfortable with taking the time to go to the 
subgroup and then to full group.  The group agreed that the study should go to the full group for review and 
not include the interim step.  The group is interested in a face-to-face meeting to discuss input on this study.   
 

⇒ Mike will distribute study to full group once it is available. 
⇒ The group will meet on February 26th to discuss comments on this study.   

 
 
 
 
 
 



 
Wave, Current, and Transport Study:  
There is a draft study that was developed by OSU.  However, new information was just released from the 
UK.  The draft needs to be reviewed in light of that information.  The draft study should be out very soon.   
 

⇒ Mike will distribute study to full group once it is available. 
⇒ The group will meet on February 26th to discuss comments on this study.   

 
Next Steps: 
There was discussion about schedule and what is needed prior to the Draft License Application.  The 
following was discussed: 

 OPT is targeting submission of the Draft License Application at the end of February.   
 The goal is to have all study plans conceptually agreed to by submission of the Draft License 

Application.   
 The Draft License Application will be provided to the group for a 45-day review. 
 During review and prior to full license application the settlement agreement will be completed.  
 The full Settlement Agreement is not needed until Final license application.   

 
 
 
 

Next Group Meeting: 
Tuesday, February 26th 

9:00 -3:00 
USFWS Regional Office 

911 NE 11th Ave 
Portland, OR  97232-4181 

3rd floor east conference room 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, March 11, 2008 4:56 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf

Subject: February 26th Meeting Notes
Attachments: aquatics_subgroup_2-26-08.doc

Attached are the meeting notes from our 2/26 meeting.   
  
Our next meeting is scheduled for Friday, March 21st from 9:00 - 4:00.  I will send an agenda out shortly.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Reedsport Wave Energy Project 
Aquatics Species Subgroup Meeting 

February 26, 2008 
Meeting Summary 

 
 
In attendance: 
Jim Hastreiter, FERC 
Greg McMurray, DLCD 
Bridgett Lohrmann, NOAA Fisheries 
Laurel Hillman, OPRD 
Mike Murphy, DTA (on phone) 
Steve Kopf, OPT (on phone) 
Cristen Don, ODFW 
Peter Browne, DTA (on phone) 
Robin Hartmann, Oregon Shores (on phone) 
Marilyn Fonseca, DEQ 
Doug Young, USFWS 
Mary Grainey,  OWRD (on phone) 
Sharon Kramer, H. T. Harvey & Associates (on phone) 
Jonathan Plissner, ABR (on phone) 
 

Meeting Summary 
Agenda Review: 
Therese checked in with everyone on the agenda for the day. It was agreed that at end of the day, we 
would talk about full settlement group, how this group’s work connects to the full settlement team 
particularly around the triggers and adaptive management, and the schedule. Bridgette asked about how 
the gray whale study was progressing. Peter related that he had spoken with Bruce Mate recently, the 
study was progressing well, and that the there have been a lot of winter storms this year.  Bruce told Peter 
that, as expected, the whales are being seen further offshore during periods of bad weather.  
 
Feedback on Study Plans: 
Therese asked each agency person to explain where they are in the review process so the group would 
have a good idea about when the comments would be completed and provided to OPT and also what still 
needed to occur for incorporation into the settlement.  
 
Greg explained that he is the “go to” man and technical person for the DLCD. He will need two weeks for 
agency review once he takes the study plans to his agency. He anticipated no substantive changes because 
of all the work this group has done. Greg was OK with the methodology proposed in the study plans. He 
was waiting for all to come together - study plans, adaptive management, settlement agreement - before 
passing it all up for review.. 
 
Bridgette anticipates, in general, that there will be no surprises from the NMFS Science Center. Currently 
the four studies that are “complete” are with the respective NMFS groups. She is waiting for the 
Pinnipeds comments and should have a draft set of comments by March 4th. She is holding a conference 
call with members of the NMFS review on the Fish/Inverts, EMF, and Seabirds study plans the week of 
March 4th.     
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As part of the group’s conversation with Bridgette’s update, questions came up about the control sites and 
when Mike would have a draft available for the group. Mike told the group he would have a draft plan for 
the control sites to everyone the week of March 4th.  
 
Mary told the group that her agency will not oppose study plans but would also not approve study plans 
with the use of hatchery salmonids given the limitations on her Agency relative to statutory requirements 
in regards to the “no dead salmon” policy.  Mary believes, as it stands right now that there is not 
exception to the “no dead fish” policy for hatchery fish. She also explained, that she will defer other 
comments on study plans to ODFW, “if ODFW is happy then we are happy.” There will be a meeting 
with the State’s legal counsel on this issue and the agencies on Wednesday of this week.  
    
Cristen explained that all the studies had been read and that she will soon have written comments. There 
are just small suggestions for improvement to the study plans in their comments. She did request that the 
EMF thresholds and triggers be more clearly defined. In Cristen’s opinion (the group agreed) a table 
could be added so that it is easier to understand and include four columns of: species, testing range, 
response, and threshold.   She emphasized the value in using consistent measurements, if possible.  Peter 
will look at the information and see about developing a reformatted table. 
 
One additional piece, according the Cristen, ODFW is interested in the presence of sturgeon. They are 
interested in establishing a presence number that would be a trigger for further exploring issues related to 
sturgeon.  Sharon Kramer indicated that it is highly unlikely that there will be any significant sturgeon 
presence.  ODFW still would like to create a trigger, just in case.  
 
Cristen is going to be gone for two weeks so comments from ODFW are probably 3 weeks away.  
 
EMF and power coming out of the buoys was part of the group discussion during Cristen’s comments. 
There was a misunderstanding of the attributes of the power coming from the buoy.  Previously some had 
understood the power coming from the buoy to the subsea pod to be asynchronous, 6-8Hz power.  Mike 
checked with Steve and Steve confirmed it will be 60 Hz from the buoy.  The purpose of the subsea pod is 
to step up voltage.  Greg mentioned that this is good news because elasmobranches have shown 
sensitivity to electric fields of less than 8 Hz, but not to 60 Hz.  
 
Doug told the group that there will probably be no real changes from USFWS regarding the four study 
plans that had been distributed in January. They still need to complete their review the seabird study plan 
that had been recently provided.  He is going to check with Kathy Roberts (USFWS) just to make sure.  
 
Laurel has given the studies to the respective people and has no comments back yet. Most of the 
comments will be coming from Jeff Farm and she will check in with him on Monday, March 3. Laurel 
said it will be important for them to see how the triggers and adaptive management tie together.  
 
Robin has submitted the studies to her MAST committee who will make recommendations to the board. 
 
Marilyn has circulated the Fish/Invertebrates study and has received no comments as of today. She has 
someone else looking at pinniped and cetacean studies and should have feedback by the end of the week. 
Marilyn doubts there will be any significant comments 
 
Dissolved oxygen was discussed at the last meeting in January with regards to the buoys being used as a 
means to collect data separate from the required studies to license this project. Steve reported he had not 
talked with anyone about DO and his intent was to offer the buoys for anyone who wanted to do DO 
research. All agreed DO study/research was not necessary for permitting this project however, it would be 
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“nice” to have information for enhancing peoples understanding of dissolved oxygen levels off the 
Oregon coast in the future   Steve wants to offer the buoys to anyone who wants to do the research.  
 
Prior to moving on Mike briefly summarized what had been discussed with regards to the comments on 
the study plans and asked the group if all agreed that there was no issue with the methodology proposed in 
these four study plans.  All agreed that there were no issues and their comments would be provided within 
2-3 weeks. 
 
Migratory Bird Study Plan: 
 
Jonathan gave a study plan overview explaining the methodologies to assess offshore avian use of the 
project area. They are proposing to do this study as  there is no comprehensive data for this area and, in 
general, along the coast. There are basically three steps to the study:  

 
Step One, determine what bird species are in the area as there is very little year-round information 
available. They will look at number of birds and bird behavior in a year-round survey. The surveys 
will be conducted in 5-day intervals (per month) using boat transect methodology.  Data on density, 
characteristics on flight altitude and distance will be collected before the buoys are deployed for 
baseline information.  They will not be addressing on-shore habitat. Near-shore radar will be used 
within step two to determine night presence and behavior.  Radar does not provide the ability to be 
species-specific and will not reach out to the project footprint. However, it will provide information 
on bird movement rates just inside the wave park and will be assumed that they will be comparable.  
Observations of birds gathered from the year round survey will also be used in this determination. 
This data will be used to determine ratios and apply to boat-based visual observation data. There was 
brief discussion regarding existing information that OPT has been trying to secure from Craig Strong, 
who is a contractor for USFWS. 
 
 Action Item: Doug and Mike will talk off-line about Craig Strong’s information 
 
Step Two, behavioral-avoidance/fatality. The specific methodology has yet to be determined and it 
will be based on the results of Step One above and further discussion with the aquatics group. They 
will look at avoidance probability possibly using thermal imaging camera system, or observing bird 
behavior around a surrogate buoy located near shore so that it can be easily observed. The difficulty 
with thermal imaging is there is no precedent for moving objects such as buoys.  
 
Step Three, develop models to produce the collision risk predictions. They will also try to account for 
storm events in the modeling.  

 
Group discussion and questions were put forth to Jonathan. Doug stated that this study was “right on” for 
what USFWS had asked to be done. He also had a couple of comments, One was that he wasn’t sure if the 
Phase One, 12-month study would be sufficient and suggested they consider at least 24 months to account 
for variability. Doug also stated that USFWS wants to be sure the migratory patterns for Murrelets 
depending on whether it is breeding season or not is captured. So how will that be accounted for?  
Jonathan explained how the plan covers that aspect. Doug also explained that the size of the buoy above 
water will be a key question from USFWS, and requested that OPT provide some further explanation as 
to why the buoy needs to be the size above water that it is. Finally, Doug didn’t see monitoring over time 
in the plan and would probably address that in the comments, which would take about two weeks.  It was 
also brought up that the near shore radar surveying might be able to be performed in cooperation with the 
sediment study should that be a part of wave and current assessment. 
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Adaptive management was a question posed to Jonathan. The group was concerned about the “bridging 
actions” that leads to the adaptive management process. What if the site information is different than the 
modeling data? That question could not be fully answered at this point in time because there is no final 
draft of the adaptive management process, so the group could only talk in generalities. Jonathan and Mike 
assured the group that the an adaptive management process being developed for the project will provide a 
framework for implementing the project studies, reviewing the analysis, and evaluating and implementing 
any needed changes. They also told the group that there would be a desktop analysis or  a robust 
discussion included in the final license application.  The desktop analysis and/or robust discussion will be 
based on existing information and will discuss what is known at the time of application and what data has 
yet to be collected. 
 
The group then posed if general mitigation ideas are important now?  The group felt that it might be 
species specific and we don’t know enough at this time.  Greg also commented that the group should 
focus on effects and not compensatory mitigation.   
 
Robin suggested that she knows of some cruises being scheduled by NMFS that will be going out and 
maybe there is a way to conduct some of the surveys on these cruises. Jonathan was aware of these 
cruises. Mike and Jonathan will take that into consideration.  
 
Wave, Current, and Transport Study: 
Steve gave the group an update. He explained that the new information from the UK study suggested that 
there was no effect on erosion and accretion. However, he wasn’t sure if the UK study could be correlated 
to this project because the shoreline and seabed are very different there.  He has asked Tuba to review the 
UK information to determine how it might affect the currently proposed study. 
 
Steve explained that this study still has a price tag of $1.4 million. He plans to approach DOE to use some 
of their FY2008 funds for this study and others, including EMF and birds. He’s trying to push the fact that 
this is “state of the art” modeling and that it’s worth the cost for future investment and forward 
technology. Steve will have a conference call with Greg, Tuba, and Jonathan to determine next steps on 
this study.  Steve also clarified that once OPT commits to do a study, the risk of how to fund it is OPT’s 
risk.  
 
The discussion lead to the group asking if this study would be in the draft license application. He said it 
may or may not be in the draft depending on if the study can be finalized. Steve explained that the group 
would have time to comment on the revised study plan and it will be a part of the final settlement 
agreement and final license application. It just may not be included in the draft license application.  
 
The group also discussed the need for baseline information on beach/onshore characteristics because there 
is no beach profile. From DEQ’s perspective, the data needs to be linked to environmental changes.  
      
Study Plan Summary Table: 
Therese began this discussion by asking the group what they think is the purpose of the study plan 
summary table. People all agreed that it is to determine efficiency across all the studies and where the 
studies might be combined. It will also serve as a project management tool. The group then talked about 
ways to improve the table. One suggestion is that the table needs to go to a deeper level and describe the 
expected outputs from each study. It also needs to separate baseline data collection efforts from 
monitoring data. The table needs a yearly component to reflect the variability by year and be broken down 
by what’s happening each month.  
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Study Triggers and Potential Actions: 
The first question the group discussed was where do triggers end up – in what document – the Settlement 
Agreement or the study plans? It is thought that if there are any triggers identified at this point that they be 
included in the study plans.  If there is not  a trigger at this point then the study plan should include a brief 
discussion regarding how data collected would be used to lead to a trigger or decision point.  
 
Then there was discussion about what additional triggers, if any, need to be developed.  For many studies, 
it has been established that a statistically significant difference of the measurement parameter between the 
control and project area is needed.  Sharon noted that the Fish and Invertebrates Study, as an example, 
was being conducted using a Beyond Before-After-Control-Impact (BBACI) design at the PowerBuoy 
array site before installation, after installation, and concurrently at control sites, to assess spatial and 
temporal differences.  With the BBACI, you need to conduct the study, see what the results are, and go 
from there.  Cristen and Greg suggested that we do have other triggers, like the EMF thresholds, that are 
inferred in the study plans but that we don’t draw them out very definitively.  The group thought that a 
revised version of the study plan summary table with expected outputs from the studies will help the 
group explain the currently known triggers and the corresponding adaptive management step 
 
The study plan summary table and adaptive management plan need to be correlated and connected for 
context and ease of agency review, according to this group.  
 
The adaptive management plan will be discussed at the full settlement meeting(s). Therese acknowledged 
that Cristen, Laurel, and Bridgette are welcome to attend those meetings, if they wish.  
 
Action Item: Therese will make sure everyone in this group has a copy of the adaptive management plan.  
 
Schedule and Draft License Application: 
The context for the draft license agreement has several components that Steve and Mike shared with the 
group with Jim’s FERC perspective. The draft license application is required by FERC so the applicant 
(OPT) can provide a discussion of the issues, project effects and the applicants proposed measures to 
address such effects.  It also can demonstrate their engagement with stakeholders. OPT is responsible, in 
the final license application to explain how they responded to stakeholder comments. The best way to do 
this, from OPT’s perspective, is to provide the draft license application to stakeholders for their review 
and comment. There was a question as to how the draft application will be provided to the group. OPT 
will provide each stakeholder with a CD of the draft license application.  
 
This prompted the group to discuss the elements of each and what is needed to achieve settlement:   

 Components of the draft license application include:  project description, PDEA, and study plans 
as complete as possible to date.  

 Components of final license application include all of the above and the settlement agreement.  
 Areas that need to be completed prior to achieving settlement:  control sites; definition of triggers; 

adaptive management process; comprehensive review of all elements of the agreement; wave, 
current, and transport study; and terrestrial surveys.    

  
There was a lengthy discussion on the review process for the draft license application and the 
corresponding parts of the settlement agreement.  Ideally, OPT would like written comments on the draft 
license application so they can be sure all perspectives are noted and any holes are filled. From FERC’s 
perspective, Jim stated that the draft license review is probably not that big of a deal because of all the 
collaborative work for each study and settlement agreement. Mike also added that this group has also seen 
much of the information that is included in the PDEA because of the development of study plans and the 
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group’s discussion of issues. Each agency will have the opportunity to review and comment in the formal 
FERC process before the license is issued.  
 
Some in the group indicated that they were constrained by time and felt that they could not both review 
the draft license agreement and finish the full settlement agreement with all the components. Since there 
has been so much collaboration, some in the group indicated that their time may be best spent completing 
the settlement agreement. If this is the case, then a general letter from each agency to OPT with basic 
comments towards the draft license may be sufficient. The FERC process allows for comments to be 
submitted following submittal of the final application.  
 
Steve suggested that the draft license application could be given to all stakeholders as soon as possible.  
Steve and Mike were going to talk through concerns regarding schedules expressed by some subgroup 
members.  Similarly, the state agencies were going to talk about their preferences on this issue.  
Information will be shared via e-mail with the group about how this will be handled.   
 
Next Steps: 
Next meeting: Friday, March 21st 9:00 – 4:00  NOAA Fisheries office 
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Walker, Colleen

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Tuesday, March 11, 2008 1:29 PM
To: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin 

Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Murphy, Michael; Laurel Hillmann; Mary 
Grainey; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf; Megara Kastner

Cc: Cathy Tortorici
Subject: NMFS comments on Cetacean and Pinniped Study Plans
Attachments: PRD Memo_3-10-2008.pdf

Hello, 
 
I've attached the memo with NMFS' comments on the Cetacean and Pinniped study plans (January 
25, 2008 version). 
 
Feel free to contact me with any questions. 
 
‐Bridgette 
 
‐‐ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
 



 
 
 
 
 
 
MEMORANDUM TO:  Cathy Tortorici 

Branch Chief, Oregon Coast/Lower Columbia River, Habitat 
Conservation Division, Northwest Regional Office 
 

 
FROM:    Alison Agness 

Protected Resources Division, Northwest Regional Office 
 

 
SUBJECT: Review of Ocean Power Technologies’ Cetacean and Pinniped 

Study Plans for the proposed Wave Energy Facility offshore of 
Reedsport, Oregon  
 

 
The Protected Resources Division received a Cetacean and Pinniped study plan (January 25, 
2008) on February 6, 2008, prepared by Devine Tarbell & Associates, for the purposes of Ocean 
Power Technologies (OPT) submitting a license application to the Federal Energy Regulatory 
Commission (FERC) for a 10-buoy (0.25 square mile) wave energy facility approximately 2.5 
miles offshore of Reedsport, Oregon.   
 
The comments that follow reflect the results of our review of these two study plans.  These 
comments were developed in cooperation with NMFS’ Northwest Fisheries Science Center 
(NWFSC).   
 
Global Comments 

 
1. Many findings and results from varying components of the study plans will not be 

presented to FERC in the filing of the license application for the 10-buoys.  Examples of 
these include the findings from the gray whale observation program of December 2007 
through May 2008, the acoustic measurements from the single buoy deployment, the 
recommendations from the group of expert cetacean acousticians regarding the need for 
acoustic deterrence, and the determination of pinniped use of the buoys.  Thus, the 
evaluation of the license is relying upon the adaptive management framework and the 
triggers which would engage this framework.  The structure and adequacy of this plan is 
key to the development of this project to account for and mitigate effects of the project.  
The NMFS’ regional and science center staff request an opportunity to review and 
comment on the adaptive management framework. 

 



2. Observers of pinnipeds and cetaceans need to be experienced in identifying individuals to 
species, as species information is key to understanding how marine mammals are 
interacting with the proposed project. 

 
Cetacean Study Plan 
 

3. The characterization of Southern Resident killer whale occurrence off of the Oregon 
Coast should include a reference to sightings during the winter in northern California 
over the past six years.  In addition, the timing of their presence in California has ranged 
from October to March.   

 
4. The focus of the cetacean study plan is on gray whales due to their annual migratory 

pathway through the project location and the thousands of individuals moving through 
the area.  However, over the 50-year life of the project permit, other large whales will 
likely encounter or be near the project site.  Thus, the study plan should consider and 
explicitly account for every existing opportunity the project proponent will have to 
observe marine mammals around the array, and ensure that the monitoring is being 
conducted at times of year when the various species would most likely be present.  

 
5. Acoustic measurements will commence within 4 months of the single-buoy deployment.  

The sooner these measurements begin the better since the remaining studies and 
discussions depend on this information.  Please include a statement that the acoustic 
measurements will occur as soon as possible post single-buoy deployment but no longer 
than 4 months post-deployment.  In addition to monitoring reports, NMFS and the 
aquatics sub-group should be notified if acoustic measurements are equal to or greater 
than broadband 160 dBRMS re 1µPa. 

 
6. NMFS would appreciate an invitation for a marine mammal representative from NOAA 

Fisheries’ NW Region Protected Resources Division to attend the 2-day OSU MMI 
meeting as a participant or observer.  The discussions and findings from this meeting will 
be critical in their Endangered Species consultation for listed marine mammals.  

 
7. NMFS recommends reconvening the marine mammal expert group once the acoustic data 

is gathered and synthesized to inform the discussions by the group and inform the 
adaptive management process. 

 
8. A qualified marine mammal observer, or trained professional, should be present on all 

cruises or observations for pinnipeds and cetaceans.  In addition, NMFS recommends 
including the option for photography during ship-based observations to assist with 
identification of species, and in the case of southern resident killer whales, identification 
of individuals from the ESA-listed Southern Resident DPS may be possible if the saddle-
patch and dorsal fin are captured in the photo.   

 
9. Reference is made to the creation of a decision-making process, or ‘decision tree’ if the 

project were to have a negative effect on whales.  The details of this process and a 
definition of “negative effect” should be more fully considered and explained. 



 
Pinniped Study Plan  
 

10. The effectiveness of the ultra high molecular weight polyethylene coating deterring 
pinnipeds from hauling out on the buoys is unsure at best.  Thus, fencing will be an 
alternative preventative measure, as stated in the application.  To minimize time and 
money installing the fencing options, NMFS suggests outfitting the buoys during initial 
fabrication with the needed attachment points for the fencing option.  NMFS 
recommends contacting Oregon Department of Fish and Wildlife’s marine mammal 
program for further information on fencing installation and effectiveness at the Port of 
Gold Beach.  In addition, please reference NMFS’ web site for a discussion on fencing 
designs.  http://www.nwr.noaa.gov/Marine-Mammals/Seals-and-Sea-
Lions/upload/Rogue_Pinn_Rpt_06.pdf 

 
11. The number of observations provided for the haul-out study and presence/abundance 

study does not appear to have statistical significance nor is it clear that observations will 
be conducted during times when pinnipeds are expected in the area.  It is unclear if effort 
will be made to observe across the entire year, or whether observations would stop prior 
to the completion of a full year when 75 observations are reached.  Please provide 
explicit information, as identified in the referenced study plans as to when, i.e., months, 
observations will occur.  In addition, an “observation” needs to be defined in the 
document.  Is this considered a quick glance which happens over a matter of seconds or is 
this an outing at the buoy which would last for several to tens of minutes?  Observations 
from shore would be aided by use of a spotting scope, as a 2 mile distance is likely too far 
to adequately observe with binoculars alone. 

 
12. Data sheets should include swell height, Beaufort state, date/time of observation, and 

weather conditions, i.e., precipitation, air temperature, cloud cover, as these factors are 
known to influence the haul out patterns of pinnipeds.  

 

http://www.nwr.noaa.gov/Marine-Mammals/Seals-and-Sea-Lions/upload/Rogue_Pinn_Rpt_06.pdf
http://www.nwr.noaa.gov/Marine-Mammals/Seals-and-Sea-Lions/upload/Rogue_Pinn_Rpt_06.pdf
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Walker, Colleen

From: Doug_Young@fws.gov
Sent: Tuesday, March 18, 2008 7:46 PM
To: ewnagle@msn.com; hh_solutions@comcast.net
Cc: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Marilyn 
Fonseca; Browne, Peter; Bruce Mate; Steve Kopf

Subject: FWS comments on migratory bird study plan
Attachments: Migratory bird study plan 2-26 FWS edits.pdf

 
Aquatics Group - here are USFWS comments on the migratory bird study plan, using the Adobe Acrobat "comments - 
sticky note" editor.  
 
Thanks for all the work on this issue. While FWS provided numerous comments on this draft, USFWS believes the draft 
study plan reflects what the subgroup has discussed. Thanks. See you Friday.  
 
 
 
Doug Young 
Oregon Fish and Wildlife Office 
U.S. Fish and Wildlife Service 
2600 SE 98th Ave. Suite 100 
Portland, OR 97266 
503-231-6179,  Fax -6195 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
Aquatic Species Subgroup 

 
Draft Issue Assessment 

Issue No.  - Seabirds 
Rev. 1 –February 25, 2008 

 
1.0 Description of Issue 
 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 50-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to 
be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon.  The 
½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-buoy array would be deployed.  The actual footprint of the constructed array is expected to be 
only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 30 acres 
(0.12 km2).  The PowerBuoys will be deployed in an array of three rows, approximately in an 
east-west orientation and perpendicular to the beach.  Two rows will consist of three 
PowerBuoys and 1 row will consist of 4 PowerBuoys.  OPT plans to deploy the 10-buoy array 
during the summer of 2009 (Phase 2).   

 

Because of the size (~8 m above the water's surface) and the presence of lighting at the tops of 
these buoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish and Game 
are concerned about possible collision-caused fatalities of threatened/endangered species (e.g., 
Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed wave park. 
The listed species in the project area are protected under the U.S. Endangered Species Act (16 
USC 1531), and, although the other migratory species are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703).  
 
Wave Energy Conversion Devices (WECs) , such as PowerBuoys, are a new technology, and 
there is little experience with wave energy projects along the Pacific coast.  Information on both 
the probability of birds colliding with wave energy structures and the numbers and species of 
birds present in the proposed development area is incomplete.  As a result, OPT is advancing the 
following work plan to evaluate the effects of the proposed action on marine resources.  The 
elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea Plan, 
Part Two (Oregon Ocean Policy Advisory Council [OPAC] 1994).   
 
2.0 Relevant Existing Information 
 
The coastal province of Douglas County offers an expansive coastline and open-marine 
nearshore foraging area for resident and migrant seabirds throughout the year.  The outer coast is 
predominately sandy beaches and dunes.  There are dense patches of upland salal, evergreen 
huckleberry, rhododendron, and other shrubs.  Other outcrops of Douglasfir, lodgepole pine and, 

dougyoung
Sticky Note
migratory birds - includes migratory and resident forms of water birds, shore birds, seabirds

dougyoung
Sticky Note
before we even start with study/model, we should clearly answer:-can the above-water structure be made shorter, smaller - reduce risk of collision by different above-surface design?-define lighting requirements: flashing with minimal burn timing



   2 

to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998).  During summer, a 
variety of seabirds are known to fly along the outer coast in search of food (Table 1 and Figure 
1).  Breeding seabirds known to occur in the area include double-crested (Phalacrocorax 
auritus), Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax pelagicus) 
cormorants, black oystercatcher (Haematopus bachmani), common murre (Uria aalge), pigeon 
guillemot (Cepphus columba), and western gull (Larus occidentalis) (Contreras 1998).  Points 
and islands can also support breeding colonies of tufted puffins (Fratercula cirrhata), rhinoceros 
auklets (Cerorhinca monocerata), and Leach’s storm-petrels (Oceanodroma leucorhoa) 
(Contreras 1998).  During other seasons, large numbers of other species; especially loons (Gavia 
spp.), sooty shearwaters (Puffinus griseus), and scoters (Melanitta spp.); also migrate through 
and/or overwinter in the area.  
 
Boat-based surveys of seabirds, conducted during the summer of 1989 for the Oregon and 
Washington Marine Mammal and Seabird Survey, included coverage of offshore areas in the 
vicinity of the project area (Bruggeman et al. 1992).  Surveyors searched in transects along the 
coastline and logged species sightings over the course of numerous days.  Four days of transect 
surveys occurred in the project vicinity.  Over the course of the four days, a total of 834 birds 
were identified, composing 16 total species.  These seabirds are summarized in Table 1 and 
plotted spatially in Figure 1.  In addition, Contreras (1998) summarized the seasonal abundance 
of numerous local species, including those documented within the 1989 survey, for adjacent 
Coos County.  Table 2 summarizes findings from this work for notable species recorded near the 
project area. 
 
 

TABLE 1 
SEABIRDS IDENTIFIED IN THE PROJECT VICINITY DURING THE 1989 OREGON 

AND WASHINGTON MARINE MAMMAL AND SEABIRD SURVEY 

Common Name Scientific Name August 7, 
1989 

August 9, 
1989 

August 10, 
1989 

August 11, 
1989 

Bird 
Count 

Albatross Phoebastria Spp.  1 1  2 
Brandt's Cormorant Phalacrocoraxs 

penicillatus 
 1   1 

California Gull Larus californicus 12 29 39 3 83 
Cassin's Auklet Ptychoramphus aleuticus  12 12  24 
Common Murre Uria aalge 6 35 19  60 
Common Tern Sterna hirundo  1   1 
Fork-tailed Storm-
Petrel 

Oceanodroma furcata 24 3 2  29 

Glaucous-winged 
Gull 

Larus glaucescens   1  1 

Northern Fulmar Fulmarus glacialis 1 45 8  54 
Pomarine Jaeger Stercorarius pomarinus  3 4  7 
Red Phalarope Phalaropus fulicaria  1 3 8  12 
Red-necked 
Phalarope 

Phalaropus lobatus  4 34  38 

Ring-billed Gull Larus delawarensis    1  1 
Sooty Shearwater Puffinus griseus 16 377 45 19 457 
Tufted Puffin Fratercula cirrhata   1   1 
Western Gull Larus occidentalis 6 21 30 6 63 

dougyoung
Sticky Note
FWS (Roy Lowe via Kathy Roberts) previously provided extensive comments on this bird list. It does not look like this list has changed. Here are several of those FWS concerns previously provided. Please review the previous comments provided for the full breadth of FWS concern: It appears that the seabird data contained on this page and in Table 2 was lifted from Coos County and applied to the Douglas County project area, which is inappropriate.  For example line three on page 2 lists the breeding seabirds known to occur in the area, however, the only seabird species that breeds in Douglas County is the double-crested cormorant.  The nearest colony sites for the other seabird species are 30 miles south in Coos County and 26 miles north in Lane County.  The following sentence about points and islands supporting puffins, auklets and storm-petrels has no relevance since the are no coastal headlands or islands in Douglas County. Some of the species can be found near the project site at various times of the year including spring and summer, but they are not nesting nearby.

dougyoung
Sticky Note
Data being cited is from MMS surveys during 1989.  This data is now 19 years old, was collected on only four days in August (not entire summer) and transects extended well offshore in some cases.  If this data is going to be used as it is, the limitation should be documented as it doesn’t tell us much about bird use of the project site.
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Common Name Scientific Name August 7, 
1989 

August 9, 
1989 

August 10, 
1989 

August 11, 
1989 

Bird 
Count 

 Daily Survey Count 66 536 204 28 834 
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FIGURE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY* 

 
*Surveys occurred along transects. 
Source:  Bruggeman et al. 1992. 
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TABLE 2 
EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE 

COAST OF DOUGLAS COUNTY 

 
Table adapted from Contreras 1998. 

dougyoung
Sticky Note
Table 2 appears to have simply been applied from Coos County seabird species. This Coos County list also appears to be outdated, as well as inappropriately applied to Douglas County. Therefore the errors in table 2 are abundant. 
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Threatened and Endangered Species  
 
Federally-listed threatened or endangered bird species that may occur in the project vicinity are 
marbled murrelet (Brachyramphus marmoratus), brown pelican (Pelecanus occidentalis), and 
short-tailed albatross (Phoebastria albatrus). Habitat for western snowy plovers (Charadrius 
alexandrinus nivosus) and northern spotted owls (Strix occidentalis) exists within a few miles of 
proposed transmission corridors onshore, but these species do not occur in the wavepark itself. 
 
Marbled Murrelet 
 
The marbled murrelet is a small seabird distributed along the Pacific coast from Alaska to central 
California (Nelson et al. 2006).  The majority of the population resides in British Columbia and 
Alaska but low numbers of these seabirds are found in Washington, Oregon, and California 
(Huff et al. 2006; Piatt et al. 2006).  The marbled murrelet nests in inland areas of old-growth 
forests as far as 50 miles inland from the coast.  Ripple et al. (2003) found nesting sites in 
Douglas County extended miles inland beyond the Umpqua River (see Figure 4 for critical 
habitat).  Further, Cooper and Augenfeld (2001) used radar to survey murrelets at 14 inland sites 
(each site was a ~1.5-km-radius circle) in the Elliot State Forest, located southeast of Reedsport, 
and observed 2–56 murrelet targets per morning headed into nesting areas from the ocean.  
Murrelets spend most of their time in near-shore marine waters, foraging, loafing, molting, 
preening, and exhibiting courtship behavior (McShane et al. 2007).  In the southern portion of 
their range, they generally remain near nesting areas throughout the year (McShane et al. 2007).   

 
Marbled murrelets forage in near-shore marine areas, primarily within 1 to 2 km from shore 
(USFWS 1997).  Strong (1995) found that murrelet sightings off the Oregon coast declined after 
a distance of a little over one-half mile offshore (Table 3).  Marbled murrelets feed on small fish 
such as surf smelt and sandlance, as well as invertebrates (USFWS 1997).  Diving depth appears 
to vary and may depend on where the prey species is located (McShane et al. 2007).  Although 
murrelets are likely capable of dives up to 47 m deep (Mathews and Burger 1998), captures in 
gill net sets have recorded a maximal depth of 27 m, and most were caught between 3 to 5 m of 
the surface (Carter and Erickson 1992).  While foraging is an important contributor to sustaining 
murrelet populations, no distinct foraging zones have been identified.  Researchers at Sea 
Engineering, Inc. (SEI) found that these seabirds would forage near-shore during the day and 
move several kilometers offshore at night (SEI 2007). 
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FIGURE 4 

CRITICAL AVIAN HABITAT 

 
Data obtained from USFWS. 
 



   8 

TABLE 3 
NUMBER OF MARBLED MURRELET BIRDS PER MILE SURVEYED BY DISTANCE 

FROM SHORE NEAR NEWPORT IN 1992 
Distance Offshore 

<.3 mi 3 - .6 mi .6 - .9 mi .9 - 1.2 mi >1.2 mi Date Time 
# of birds per mile, transects lateral to shoreline 

15-Jun 1130-1230 22.2 14.7 0.0 n/a n/a 
28-Jun 0840-1000 12.9 12.0 1.9 n/a n/a 
28-Jun 1200-1240 7.1 8.4 0.0 n/a n/a 
12-Jun 0710-1040 33.8 12.1 3.4 1. n/a 
16-Jul 0730-0800 11.9 1.3 0.0 n/a n/a 
1-Aug 1020-1150 14.4 20.2 6.8 5.4 1.7 
7-Aug 0900-1050 3.3 2.9 0.0 n/a n/a 
10-Aug 0900-1050 13.5 13.7 3.0 1.3 0.0 
Average  12.3 10.3 1.9 2.5 0.8 

Table adapted from Strong (1995). 
 

Strong (2003) reported declines in numbers of marbled murrelets in Oregon in the 1990’s, but 
there is currently insufficient data to evaluate more recent population trends in the Washington, 
Oregon, and California population (McShane et al. 2007, Miller et al. 2006).  Notably, 
researchers have cited the challenge of counting and estimating murrelets as the cause for the 
variability with their counts (Miller et al. 2006, Piatt et al. 2007).  In addition, differences in 
census methodologies have impeded comparisons of survey results (Miller et al. 2006). 
Murrelets do not forage or nest in large groups but instead are spread along the coast and within 
old growth tree stands, thereby making counting difficult.  Regardless, statistically significant 
declines have been identified in British Columbia (Piatt et al. 2007) and are suspected to occur 
throughout its west coast range (McShane et al. 2007).  Huff et al. (2006) estimated the current 
Washington, Oregon, and California population as consisting of 22,000 birds.  Of these, an 
estimated 5,100 were between along the Oregon coast (Miller et al 2006), with a density of 14.08 
± 2.49 murrelets/mile2 in Conservation Zone 3, Stratum 2 (i.e., the area that the proposed 
wavepark is located within).  Based upon surveys conducted along the Oregon coast in 1992 and 
1993 (Strong et al.1995), marbled murrelets were abundant in central Oregon from Newport to 
Coos Bay but variable in numbers south of Coos Bay.  As seen in Table 3, the highest density of 
birds occurs in a narrow band close to shore, with a dramatic decrease at greater than 0.6 miles 
from the shore. 
 
Data on marbled murrelet population densities in Oregon outside the breeding season are very 
limited.   Following the grounding of the New Carissa and subsequent oil spill near Coos Bay in 
early February 1999, a series of boat-based transect surveys of murrelets and other seabirds were 
conducted on 14 and 15 February, up to 25 km south and 80 km north of the wreck (Strong 
2000).  Transect lines were run parallel to the coast at distances from 500 to 2,000 m from the 
shore.  The mean density of marbled murrelets during these surveys (0.48 birds/km2) was 0.3 - 
3% of densities observed during breeding season surveys (Strong 2000).  The low densities 
observed, however, may have resulted from effects of the oil spill and may not reflect typical 
winter densities in the area. 
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Historically, population declines of marbled murrelet populations have been attributed to loss 
and degradation of nesting habitat.  Adult mortalities related to gill netting activities have been 
severe as well in some areas, although it is not known to have occurred in Oregon (USFWS 
1997).  Continuing threats to recovery primarily include disturbance to nesting areas which affect 
nesting success, nest predation, and the decline in nesting habitat (old growth forest stands).  
Additional threats include commercial and recreational fishing; ocean pollution, oil spills, 
changes in forage species distribution and abundance, and ocean conditions (USFWS 1997; 
McShane et al. 2007; SEI 2007). Although collisions with transmission lines and vehicles have 
been reported for the species, no cases of murrelets colliding with structures at-sea have been 
documented (McShane et al. 2007). 
 
 
Brown Pelican 
 
The brown pelican is a large seabird that nests in coastal regions of the southern U.S. along small 
islands and estuaries.  Pacific populations of the brown pelican nest in colonies in southern 
California but regularly range northward post-breeding as far as British Columbia. Numbers 
along the Oregon coast peak from late summer through the fall, although some individuals may 
be present throughout the year (Nehls 2003a). In Oregon and Washington, they are found at 
greatest concentrations in large estuaries (USFWS 2007b).  During an on-site investigation in 
July 2007, a Devine Tarbell & Associates, Inc. (DTA) scientist observed brown pelicans flying 
over the project  area. 

 
Pelicans generally feed in coastal and estuarine waters with birds seldom venturing more than 
20 miles out to sea (Shields 2002); however, migrations up to 40 miles have been seen when 
good fishing conditions are present (USFWS 2007b).  They feed on various species of fish such 
as sardines, mackerels and anchovies, typically diving headfirst from heights up to 20 m but only 
catching prey within 1-2 m of the ocean surface (Shields 2002).  

 
The status of the brown pelican has greatly improved in recent years.  The primary factor in the 
species decline was the use of DDT, a harmful pesticide that reduced eggshell thickness.  
Additional factors included reduced prey abundance and disturbance to nesting areas.  
Subsequent banning of DDT and additional conservation measures to protect key nesting areas 
has resulted in population growth throughout the range of the species.  Based on the latest status 
review conducted in 2006, the California brown pelican total population is currently estimated at 
142,400 breeding birds (USFWS 2008).  In February 2008, the USFWS concluded that the 
brown pelican has recovered and formally proposed de-listing the species (USFWS 2008). 
 
Short-tailed Albatross 
 
Thought to be extinct in the mid-20th century, short-tailed albatross numbers are currently 
estimated to be approximately1,000 birds (USFWS 1998). The species’ breeding grounds are 
limited to Torishima Island, south of Japan; although in recent years, non-breeding individuals 
and pairs have been observed during breeding seasons further south on Minami-Kojima Island in 
the Ryukyu chain as well as on Midway Island.  Birds spend most of their lives over the northern 
Pacific Ocean and the Bering Sea.  Short-tailed albatrosses typically occur 20 to 30 miles or 

dougyoung
Sticky Note
Brown pelicans also nest in Mexico - far more breed there than in southern California.  

dougyoung
Sticky Note
 USFWS 2007b it is not included in the References section on page 19.  Where is  USFWS 2007a in the Reference section? By the way, the last two references are incomplete.



   10 

more offshore (Pers. comm. Thompson, in NOAA 2001), and there are fewer than 10 reported 
observations of the species off the Oregon coast, with none closer than 20 miles offshore (Nehls 
2003b). 
 
3.0 Project Effects 

 

Because of the size (approximately8 m above the water's surface) and the presence of lighting at 
the tops of these buoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish 
and Game are concerned about possible collision-caused fatalities of endangered species (e.g., 
Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed wave park. 
The listed species are protected under the U.S. Endangered Species Act (16 USC 1531), and, 
although the other migratory species in the project area  are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703). Hence, there is a need to 
estimate possible levels of collisions and potential fatality of members of the bird community 
found in the location of the project. 
 
4.0 Need for Additional Information 
 
Collision-related mortality of seabirds has been well-documented, particularly in relation to 
larger lighted structures (reviewed in Rich and Longcore 2006) and more recently at offshore 
wind farms (Drewitt and Langston 2006). Currently, however, no data are available to address 
directly the risks incurred by seabirds at waveparks.  Furthermore, few avian data from the area 
of the proposed wavepark are available to help assess the potential effects of this  project on 
birds that reside in or traverse through the area. Exceptions include some limited boat-survey 
data collected as part of regional monitoring activities for Marbled Murrelets and aerial- and 
boat-survey data conducted as part of the response to the New Carissa oil spill. In addition, 
general information on seasonal patterns in bird species composition in Oregon coastal waters is 
available from records of intensive, though anecdotal, observational data (“seawatches” and 
pelagic birding trips) provided by local birders. Currently, all known data are being compiled to 
help with a preconstruction assessment of general avian collision risk at the proposed wavepark. 
 
Information necessary for accurate predictions of the risk of collision between birds and wave 
energy buoys include:  (1) the abundance of avian species within and near the proposed 
wavepark throughout the year; (2) flight characteristics (altitude, temporal patterns, etc.) of 
individuals within the proposed development area; and (3) direct or indirect determination of 
birds’ abilities to detect and avoid potential collisions with buoys under various environmental 
conditions. These data then can be used as inputs for models that predict numbers of birds that 
will collide with buoys at the site.  Because no comprehensive data are available for birds at the 
proposed development area, either assumptions must be made about appropriate input values or 
data should be collected to provide these values. 
 
5.0 Study Plan 
 
A series of studies will be performed to collect the field data necessary to assess the collision-
related effects of this proposed wavepark on birds. The assessment will consist of three 
components: (1) a study of avian use to collect information on use of the wavepark by the bird 
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community as a whole; (2) a study of behavioral-avoidance/fatality to collect information on 
avoidance behavior and fatality at wave-energy buoys; and (3) risk-assessment modeling to 
estimate the annual fatality of seabirds at the proposed wavepark. A three-part study will be 
implemented to collect the avian use data at the proposed OPT wavepark. The key data to be 
collected for this study will include seasonal information on movement rates through the 
wavepark (birds/km/h), bird species-composition, distance offshore, flock sizes (number of 
birds/flock), flight altitudes (in meters above sea level [asl]), and flight directions. This study 
will focus on ship-based survey data, supplemented by radar studies to provide information on 
nocturnal bird activity. If avian use of the area is deemed sufficient to warrant additional studies 
of collision risk, we will initiate studies to determine collision and/or avoidance rates of birds at 
or near the wavepark. Existing models of seabird fatalities at windfarms and other towers will be 
adapted for application to the OPT wavepark; and the results of field studies will be applied to 
this model in order to predict fatality rates at the site. 
 
AVIAN USE STUDY 
 
Boat-based sampling 

 
Monthly boat-based seabird surveys will be conducted in and around the proposed project area to 
increase our understanding of the at-sea distribution, seasonal occurrence, and behavior of 
species throughout the annual cycle. The at-sea sampling also will enable us to collect high-
resolution data on the distribution and abundance of Marbled Murrelets in this area, so that the 
fatality model discussed below can be improved. 
 
Standardized strip-transect sampling for birds at sea (Gould and Forsell 1989) will be conducted 
during 5 days of sampling/month. Surveys would be conducted systematically along a series of 
7.5-km-long transect lines, extending westward from near-shore (~350 m from shore), and 
spaced 0.75 miles apart.  The overall sampling area would include the wavepark, as well as areas 
up to 5 miles south and north of the proposed deployment area. During each cruise, a 
standardized north-south trackline through the wavepark also will be sampled to obtain 
additional information (especially for Marbled Murrelets) within the proposed development area. 
In addition, sea conditions permitting, site-specific data on flux rates (flights) and flight altitudes 
will be collected each day during a 1-hour fixed-point survey within the 800 X 800 m 
PowerBuoy array area.  It is expected that each complete run of the transect route would require 
2+ days of effort; so the area could be surveyed twice during each 5-day period, thereby allowing 
for measures of temporal variation (e.g., time of day, within-week). 
 
During these boat-based surveys, data will be recorded on species (or lowest possible taxon), 
flock size, behavior, distance from transect line, flight direction, and flight altitude whenever 
possible. During survey efforts, boat speed will be maintained at ~10 knots to maximize 
probability of detecting many species of diving birds (Miller et al. 2007).  Observers will record 
data on all birds observed �300 m horizontal distance from the observer and within an arc from 
directly in front of the bow 90° to the side.  Two observers will be used to generate the best 
possible estimates of densities (Spear et al. 2004), with one individual conducting observation on 
each side of the vessel.  The "snapshot method" will be used to compensate for biases introduced 
by flying birds (Tasker et al. 1989). Locations of transects will be recorded at a scale small 
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enough that the data can be stratified geographically (i.e., within the wavepark vs. outside of it, 
and by bins of distance from shore). Counts of birds will be converted to density estimates based 
on the area sampled during each transect. 
 
Radar sampling  

 
The radar sampling is proposed to be performed during the avoidance study described below. A 
shore-based surveillance radar system will be used to obtain data on relative numbers of seabirds 
active during diurnal and nocturnal hours, which then can be applied to boat-sampling results in 
order to estimate numbers of birds present in the proposed development area at night. A mobile 
radar lab will consist of an X-band marine radar, transmitting at 9,410 MHz with peak power 
output of 12 kW (Cooper et al. 1991). Sampling will include 4 hours of diurnal sampling and 4 
nocturnal hours. Sampling efforts will be spread throughout the year to account for seasonal 
differences in daily activity patterns. 
 
Radar sampling will be used to measure the movement rates (targets/km/h), flight directions, and 
flight behaviors of radar targets through the area. A "screen-shift" function on the radar will be 
used to enable us to sample to ~2.5–2.7 km offshore (depending on where the system can be set 
up and how far low-flying birds can be detected); we then can quantify movement rates in 500-
m-wide distance zones. Because we will not be able to measure movement rates through the 
wavepark itself,  movement rates from zones just inshore of it will be used and  assume that 
movement rates and relative numbers in the development area and just inshore will be 
comparable. 
 
 
BEHAVIORAL-AVOIDANCE/FATALITY STUDY 

 
This portion of the study is the most difficult logistically, as no tested methods currently exist for 
monitoring avian fatalities at ocean buoys of any kind. Consequently, two or more approaches to 
answering the question of how many, if any, birds are killed at this wavepark will be assessed in 
consultation with resource agencies and one chosen to be implemented.  Examples are described 
below; 

 
1. The first approach would be a behavioral-avoidance study, based upon the quantity  

 representing the fatality rate. The most-tractable way of approaching this question would be to 
observe birds flying past existing structures along the coast. These structures could include large 
buoys, groups of pilings, and/or breakwaters or other structures that are large enough that they 
could be a surrogate for the wave buoys. A second possibility would be to construct a powerbuoy 
replica that could be placed in the water and observed for responses of birds. The primary criteria 
for conducting such a study include: (1) an existing structure large enough that it could be a 
reasonable surrogate for the powerbuoys and (2) that the structure(s) be close enough to land that 
they could be sampled from shore during both the daytime and at night, but in a location where 
seabird species of interested would be expected to occur. 

2. A second approach would involve development of a camera system for measuring the 
actual avoidance and/or fatality rates at one or more deployed wave turbines. Currently, the most 
promising technology for such studies is an infrared (thermal imaging) camera system that has 
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been developed for use on offshore wind turbines (Desholm et al. 2006). However, the costs and 
limitations of using such technology on constantly-moving structures may be problematic, and 
significant advances in the design and reliability of such devices are needed before they could 
successfully be applied to these studies. Other technologies for monitoring bird collisions, such 
as acoustic/vibration detectors (e.g., Pandey et al. 2007), are similarly in a developmental stage 
and face additional challenges for adaptation to the environment of an oceanic buoy. 

 
Sampling Frequency Needs to Meet Specific Objectives 

 
The sampling protocol for boat based sampling provides sufficient sample sizes to achieve our 
objective of obtaining baseline avian use data for the project area. There will be multiple survey 
efforts within each season and within each month (5-day period) to obtain some measures of 
variance.  We will not be able to assess effects of yearly variation in numbers, but with multi-
year cycles of seabird abundance among several species, accounting for such variation for all 
birds present would require effort outside the scope of this study. 
 
Metrics and Analyses 
 
SURVEY RESULTS  
 
Data from boat survey efforts will be used to calculate species-specific density estimates for the 
general area of the proposed wavepark as well as movement rates for birds flying within the 
project boundary at altitudes where they could potentially encounter PowerBuoys.  Densities will 
be calculated using both fixed-width transect strips (50 m wide for marbled murrelets and 
smaller species; up to 300 m wide for larger species) and by applying observed distances from 
the transect line to program DISTANCE (Thomas et al. 2006).  These two estimators will allow 
flexibility in comparing results to other studies that use either of the two methods for 
determining densities.  Density estimates will be generated for all species observed for each 
month and across seasons. Mean densities will be determined in relation to distance from shore; 
using categories of nearshore (�1.5 km from shore, corresponding with Strong’s [2003] 
designation as well as the maximal marine radar sampling distance), offshore (1.5 – 5.0 km from 
shore, corresponding with Strong’s [2003] designation and encompassing the zone of the 
proposed wavepark), and far offshore (5.0 – 7.5 km from shore, beyond the seaward boundary 
of the PowerBuoy array).  Relative densities of birds observed nearshore and offshore will be 
applied to results of radar studies to estimate numbers of individuals flying through the proposed 
project area at night. Identification of birds beyond the proposed project area will help to identify 
species that may on occasion or under certain weather or ocean conditions move closer to shore 
and into the area of interest. 
 
Risk assessment models require data on movement rates of birds flying below the maximal 
above-water height of the PowerBuoys.  Movement rates will be calculated from the number of 
birds flying across the transect line less than 300m in front of the observer (or that would have 
crossed the transect line if they had not reacted to the vessel).  Birds crossing the transect 
because of obvious attraction to the boat will be excluded.  Rates will be calculated separately 
for each category of distance from shore.  To account for birds flying toward or away from the 
shore, movement rates also will be measured during transit between primary transect lines and 
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during sampling of the north-south trackline through the wavepark each day.  Minimum flight 
altitudes of all birds flying within the 300 m sampling zone will be recorded.  For each species, 
relative numbers of individuals flying above and below the maximal height of the PowerBuoys 
will be calculated and applied to the overall movement rates to obtain appropriate movement 
rates for the models.   Rates and altitudes will also be calculated from observations during 
stationary sampling within the wavepark boundary.  Such measures may be biased somewhat by 
birds responding to the presence of the vessel, but such biases will be examined by comparison 
of rates with results from nearby transects and will nevertheless provide information on seasonal 
differences.  
 
FATALITY MODELING 

 
An estimate of annual fatality rates of seabirds at the OPT wavepark, will be calculated based on 
information that is collected during the avian-use study above, plus by using any additional 
information that is gleaned from the current effort to collect pertinent published and unpublished 
literature. Whenever possible, this metric (bird fatalities/wave-energy converter/year) will be 
estimated for the bird species-groups of interest (i.e., loons and grebes, albatrosses, petrels, 
shearwaters and fulmars, pelicans, cormorants, murres, Marbled Murrelets, alcids, shorebirds, 
and seaducks); however, the level of taxonomic resolution ultimately will depend on the data 
collected and the sample sizes that are available to us. The model will be run using existing data 
from previous surveys in the region; after on-site survey data have been collected from the Avian 
Use Study described above; and following studies of avoidance behavior completed after 
placement of the buoys in the ocean. 
 
Following methods developed for using radar and visual data for modeling seabird fatality at 
windfarms (e.g., Cooper and Day 2004, Cooper and Sanzenbacher 2006) and tall towers (e.g., 
Day and Cooper 2003, 2004a, 2004b, 2004c), boat-based observational data will be used on 
numbers, flight altitudes, and movement patterns of different species of seabirds as the basis for 
the fatality modeling at the wavepark. The proportion of radar targets observed during nocturnal 
hours to our boat survey numbers will be applied to also account for birds flying through the 
proposed development area at night. These movement rates through the wavepark form the first 
component of the fatality modeling (Figure 5). 
 
A second component of the fatality modeling involves the horizontal-interaction probability, 
which is the probability that a seabird flying over the wavepark will cross the airspace occupied 
by a powerbuoy. To estimate this probability, we will use the cumulative area (i.e., side profile) 
of the above-water superstructure of all powerbuoys and the total dimensions of the proposed 
wavepark to estimate the probability of encountering a powerbuoy. A third component of the 
fatality modeling involves flight altitudes, in that collision risk (vertical-interaction probability 
based on flight altitudes) drops dramatically if all birds fly far above the ocean; conversely, 
vertical-interaction probabilities are high for bird groups that fly far near the ocean. This 
component is equal to the proportion of seabirds (for each or species-group of interest) that we 
observed flying at or below wave-buoy height in the avian-use study. 
 
A fourth component of the fatality modeling involves the fatality probability if there is 
exposure to a powerbuoy, which is the probability of dying if a bird flies within the airspace 
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occupied by the superstructure of a powerbuoy. Because the above-water portion of the 
powerbuoy is a rigid structure, we will estimate the fatality probability to be 99% (i.e., 1% of 
birds colliding with the buoy will only graze the superstructure and, hence, will survive). The 
measured behavioral-avoidance rates described in Part II above will be used to estimate 
avoidance rates or, if field data are not available to estimate that component, will use a range of 
possible estimates for avoidance (0%, 50%, 95%, 99%). If we have to make assumptions about 
avoidance rates, they will be assumed to be higher during the daytime than at night. 
 
The main components of this fatality model are shown in Figure 5. In essence, the movement 
rates (i.e., flux rates), the horizontal-interaction probability (i.e., the probability of flying 
through airspace occupied by a powerbuoy if the bird crosses the wavepark), and the vertical-
interaction probability (i.e., the probability of hitting a turbine’s superstructure if flying 
through the airspace occupied by a powerbuoy) are used to estimate the number of birds that 
might hit the superstructure (i.e., exposure rate). The fatality probability then is used to 
estimate the probability of dying if the bird hits the structure to estimate possible fatality. Finally, 
the various behavioral-avoidance rates are used to estimate potential levels of fatality (i.e., 
number of fatalities/wave energy conversion/year) for each scenario and species-group. 
 
Constraints, Limitations, and Feasibility 
 
The paucity of existing data that could be useful in assessing fatality risks for birds at the 
proposed OPT wavepark is indicative of the difficulties in obtaining such information and also 
highlights the value of gaining any additional knowledge of patterns of seabird behavior and use 
of these waters. Each aspect of the proposed work has different constraints and challenges. Boat 
survey efforts may be hampered by sea conditions, although we would attempt to schedule 
sampling times accordingly.  Nevertheless, bird activity might be expected to be radically 
different during conditions when surveys cannot be conducted, which might also be when 
avoidance behaviors might be hampered.  Radar sampling is also weather-dependent; and 
correction factors may need to be applied for low-flying individuals under some conditions. 
Studies of avoidance/collisions at waveparks are highly constrained currently by the lack of a 
proven technique for gathering such information. Although it is likely that suitable technologies 
will be developed to provide such desirable information, it is uncertain how much time and trial 
efforts will be needed to produce a reliable monitoring system.  These limitations lead to the 
possibility that either assumed values or a plausible range of values (of avoidance rates) will be 
needed for fatality modeling efforts. It may be possible to derive reasonable approximations from 
surrogate studies. Nevertheless, any additional data derived from survey efforts in the area of the 
proposed development will greatly improve the assessment of risk not only for the immediate 
project but also for some applications to other sites. 
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Figure 5. Schematic diagram of the primary steps in calculating possible fatality rates of birds at the proposed Reedsport OPT 

Wavepark near Reedsport, Oregon. 
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INTRODUCTION 
The high waves along the Oregon coast have attracted interest as a potential source of renewable energy, with 
plans underway directed toward the installation of energy extraction.  It is anticipated that if the initial test 
installations are successful with acceptable levels of environmental impacts, those tests will be followed by a 
rapid expansion of such systems, becoming an important source of clean renewable energy. 
 
There are concerns about the potential impacts of wave farms to the physical environments and ecosystems. 
Large floating objects such as wave energy buoys will potentially reflect and scatter wave energy in addition to 
the wave energy they absorb. The result may be the generation of sharp changes in wave height and direction in 
their lee, at length scales similar to the spacing between the devices (i.e. ~50-100m). If sufficiently large, such 
wave field modifications may present a navigation hazard. Also, if these variations persist shoreward to the 
outer edge of the surf zone, they may be a significant driver of nearshore currents, potentially leading to the 
development of rip currents (which cause localized beach erosion and can also affect beachgoer safety) and 
altered wave-driven sediment transport patterns, which result in changes to the stability and configuration of the 
beach (i.e. erosion or accretion). Significant beach erosion and accretion may pose a threat to infrastructure near 
the coast and affect the extent and nature of shoreline habitat. Further, altered currents may contribute to 
increased accumulation of sediments on the inner shelf in the immediate lee of the facility, affecting seabed 
habitat. Finally, the presence of large numbers of wave energy extraction devices may cause changes in the 
vertical structure of the upper ocean, which potentially affects the coastal currents and availability of nutrients. 
 
This proposal contains a conceptual design for a recommended comprehensive environmental assessment and 
monitoring program that would assess changes to the wave field and water column characteristics due to the 
placement of wave energy extraction buoys. Core elements of the monitoring program include measurements of 
the waves and currents in the vicinity of the wave energy buoys, and beach and nearshore observations to 
document effects at the shoreline.  Numerical modeling of wave transformation and nearshore processes is 
integrated into the program with the goal of developing and validating models that would then be used to 
project potential impacts as the wave energy extraction facility grows in size (i.e. as more devices are deployed) 
and also be used in the design of future wave energy extraction facilities at other sites. 
 
Primary objectives: 

1. Quantify the degree of wave modification shoreward of the Reedsport wave energy park induced by the 
presence of energy-extraction units (both in single and multiple-unit configurations). Parameters of 
interest include short-scale variations in wave height, currents and direction; 

2. Through a modeling effort, quantify the degree to which the wave field modifications induced by the 
wave-farm are transferred to the nearshore/surf zone and assess their potential impact on large scale 
sediment transport; and,  

3. Quantify the baseline variability of the beach and nearshore adjacent to the RWEP, and monitor the 
morphodynamic response of the beach (i.e. shoreline variability, rip embayments etc.) adjacent to and 
in the lee of the wave energy devices. 
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ELEMENTS OF THE MONITORING AND MODELING PROGRAM 
The proposed monitoring plan is depicted schematically in Figure 1 and includes in-situ observations of the 
wave field, vertical structure of horizontal currents and water-column properties, and synoptic observations of 
the wave field near the wave energy buoys as well as near shore with and X-band radar system. Changes to the 
topography and bathymetry are monitored using regular beach surveys as well as a video-based monitoring 
system. A numerical model of the effects of the buoys on the wave field utilizes these measurements either as 
input (e.g. bathymetry) or for calibration and validation purposes. Each component is discussed briefly below. 
 

 
 

Figure 1:  Monitoring program for the Reedsport Wave Energy Park. Note sensor locations 
are subject to change. 
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In-situ Observations: Wave observations near the wave-farm would consist of in-situ observations of the 
directional waves using ADCPs and a bottom-mounted pressure sensor array. These observations sample the 
scattering pattern induced by the buoys and will serve as ground-truth for remote sensing observations 
(described next) and as input to and verification of a numerical model (described below). The in-situ 
observations will also document changes in the vertical structure of horizontal currents, and the temperature and 
salinity fields.  
 
X-Band Radar Observations: This system is capable of imaging nearshore waves at the high spatial and 
temporal resolution necessary for nearshore applications with an image footprint radius of ~2-3 km. The system 
can be deployed onboard a ship concurrently with the regularly scheduled ship time for in-situ instrument 
maintenance operations and will provide a unique synoptic view of the wave scattering from individual wave 
energy units. A few shore-based deployments would also be performed periodically. Since the imaging footprint 
of the marine radar is approximately 2-3 km, the wave energy units will not be visible from the shore-based 
observations. However, the shore-based radar observations will serve to document whether the wave attenuation 
and scattering signal from the wave-farm is measurable in the nearshore. In-situ ADCP and/or pressure sensor 
data collected near the wave energy units and within the footprint of the radar images will be used to calibrate 
the wave radar data in order to estimate wave height variations across the imaged area. Such calibrated radar 
image sequences will provide a unique and powerful data set for wave model comparisons.  
 
Video Observations: These observations document the response of the sub-aerial beach, shoreline and 
nearshore sand bar system to wave field disturbances due to the wave energy farm. This will be 
accomplished using Argus-like optical remote sensing approaches. Sampling will be monthly, carried out 
manually, and will be based on a single digital camera that has been modified to collect time exposure 
images. The camera will be mounted in a fixed survey spot and will collect imagery from a suite of views 
that will be merged and geo-rectified later in the lab. Features such as the shoreline and sand bar locations 
will be mapped over a substantial (~4km) length of beach. A baseline will be established prior to any 
device installations, then over time to detect anomalies associated with wave energy device installations.  
 
Beach Monitoring: This component has two key objectives: first, document the baseline conditions at the 
Reedsport site.  These data are important for establishing baseline conditions that will be used in the initial 
development of numerical models.  Second, initiate a field-based observation program to document changes to 
the beach and nearshore and compare those measured changes with the natural envelope of variability 
determined for the Reedsport site.  Data collected during the observation phase of the study will be utilized by 
the numerical modeling. Monitoring of the beach profile network and topography (contours) will be carried out 
on a bimonthly basis. Jet ski surveys of the nearshore will be conducted biannually in order to document 
changes to the nearshore region (i.e. accretion/erosion) landward of the wave energy facility. Also, sub-surface 
sediment grab samples will be obtained within the wave farm and adjacent to it. Finally, historical shoreline 
analysis will be used to resolve the long-term variability of the beach at North Spit.  This will be achieved from 
assessments of historical and contemporary aerial photographs (georeferenced), and tidal based shoreline 
proxies obtained from Light Detection and Ranging (lidar) data in 1997, 1998 and most recently in 2002.   
 
Numerical Modeling: This component of the study is geared towards developing and validating numerical 
models that can predict the impact of the wave energy buoys on the wave field. Numerical models that can 
predict the transformation of waves from deep water (where they are observed by NOAA or CDIP buoys) to the 
nearshore already exist. As part of this work, we will augment these models to represent the presence of 
individual or an array of wave buoys and validate the predictions with observations. Each buoy will be modeled 
as an individual structure with multiple degrees of freedom, taking into account the wave scattering induced by 
each device. The observation program above is geared towards learning more about the nature of this scattering 
effect and will be used to refine the modeling framework. Model results that consider the presence of the wave 
buoys can then be compared to model results for the area in the absence of buoys to quantify the effect of the 
wave energy farm. These results can also be used to produce predictions of wave-induced nearshore circulation 
and potential shoreline change.  
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TIME LINE OF MEASUREMENTS AND ANALYSES 
The outline below for the time line of monitoring is presented as three phases, ranging from those that begin 
prior to any installation (“baseline” monitoring), to those undertaken following the placement of an array of 
energy-extraction buoys, at which time our monitoring program will be fully underway. 
 
Phase 1:  Design and Baseline Studies 
The objective of this stage of our proposed investigation is directed toward analyses and measurements that 
provide a documentation of the environment at the site in the absence of energy extraction devices (the 
“baseline”).  This will include: 

• Analyses of the NDBC and CDIP buoy data to document the deep-water wave climates along the 
Oregon coast, including the development of a deep-water wave climate to the 50-meter water depth at 
the RWEP site; 

• Undertake the pre-development surveys of the beach and jet-ski survey of the site; 
• Undertake the historical shoreline change analysis; 
• Establish the ARGUS camera video site and begin monthly observations of the beach and nearshore 

bars; 
• Establish and test ship-based X-Band radar capability 
• Install one ADCP to establish “baseline” conditions 
• Development and initial runs of the numerical models, applied both to examine the wave 

transformations for the undeveloped condition of the site and to produce initial predictions of the effect 
of the wave energy buoys. 

 
Phase 2:  Monitoring of One Energy Extraction Unit  
This phase of monitoring corresponds with the expected test deployment of one energy extraction unit. 

• Undertake wave and current measurements (in-situ and X-band radar) in the sheltered zone shoreward 
of the extraction unit in order to obtain information about the nature and extent of the wave amplitude 
and direction anomalies caused by the buoy; 

• Undertake numerical-model analyses of the wave amplitude and directional anomalies; 
• Continue the periodic beach and jet-ski surveys and video observations. 

 
Phase 3:  Monitoring of an Array of Energy Extraction Units 
This phase will document the modified wave conditions of an array of energy-extraction units, and its effect on 
the environment.  : 

• Undertake a full deployment of sensors to measure the waves and currents, and to implement the radar 
measurements of the waves across the area landward of the array; 

• Undertake numerical-model analyses of the wave reduction and diffraction corresponding to the period 
of wave and current measurements, to provide a comparison between the models and data; 

• Continue the periodic beach and jet-ski surveys and video observations, but most concentrated at the 
times of the field experiments in support of those measurement programs 
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COST ESTIMATES  
 
The following cost estimates were compiled using the following assumptions. 1. Any needed equipment that 
isn’t already owned by OSU will be purchased as part of this project. These equipment costs are included in the 
total, but are also reported separately. 2. The total cost includes all necessary ship-time (cost estimates based on 
charters from the Reedsport area), which is also noted separately. 3. We have not taken into account that pre-
existing surveys at the site may be used during the first phase. Remaining costs are salaries for principal 
investigators, technicians and student participants, travel and miscellaneous costs.  
 

 Phase 1 Phase 2 Phase 3 
In-situ Observations (Barth)     
                       Total 160,000 175,000 130,000 
                       Equipment only 80,000 70,000 23,000 
                       Ship-time only 19,000 19,000 19,000 
    
X-Band Radar observations (Haller)    
                       Total 62,000 88,000 93,000 
                       Ship-time only 7,500 11,000 11,000 
    
Video Observations (Holman)    
                       Total 38,500 38,500 38,500 
    
Beach Monitoring (Allan, Ruggiero)    
                       Total 82,000 72,000 84,000 
                       Equipment only 13,000   
    
Modeling (Özkan-Haller)    
                       Total 75,000 79,000 82,000 
    
    
Total  417,500 452,500 427,500 
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INTRODUCTION 
The high waves along the Oregon coast have attracted interest as a potential source of renewable energy, 
with plans underway directed toward the installation of energy extraction devices.  It is anticipated that if the 
initial test installations are successful with acceptable levels of environmental impacts, those tests will be 
followed by a rapid expansion of such systems, becoming an important source of clean renewable energy. 
 
There are concerns about the potential impacts of wave farms to the physical environments and ecosystems. 
Large floating objects such as wave energy buoys will potentially reflect and scatter wave energy in addition 
to the wave energy they absorb. The result may be the generation of sharp changes in wave height and 
direction in their lee, at length scales similar to the spacing between the devices (i.e. ~50-100m). If 
sufficiently large, such wave field modifications may present a navigation hazard. Also, if the wave park is 
located relatively close to shore, these variations may persist shoreward to the outer edge of the surf zone 
and may be a significant driver of nearshore currents, potentially leading to the development of rip currents 
(which cause localized beach erosion and can also affect beachgoer safety) and altered wave-driven 
sediment transport patterns, which result in changes to the stability and configuration of the beach (i.e. 
erosion or accretion). Significant beach erosion and accretion may pose a threat to infrastructure near the 
coast and affect the extent and nature of shoreline habitat. Further, altered currents may contribute to 
increased accumulation of sediments on the inner shelf in the immediate lee of the facility, affecting seabed 
habitat. Finally, the presence of large numbers of wave energy extraction devices may cause changes in the 
vertical structure of the upper ocean, which potentially affects the coastal currents and availability of 
nutrients. 
 
A recent report that analyzes the potential impact of wave energy devices off the southwest coast of England 
demonstrates some of these effects (“Wave Hub Development and Design Phase Coastal Processes Study 
Report” by Halcrow Group Limited). In that case, the wave energy park is located more than 20km offshore, 
and potential wave height modifications are inferred using a simple numerical model that assumes the wave 
buoys behave like solid pilings. Results suggest that the wave heights near the shoreline (20km away from 
the wave park) should be altered by only a few percent. However, the Reedsport wave park is located only 3-
4km offshore and examination of these existing model results shows that the wave height modification at 3-
4km away from the wave park can be upward of 10% and the alongshore change in wave height can occur 
rather abruptly (see Figure 1 for example model results). Changes in wave height of this magnitude can alter 
the nearshore circulation patterns and potentially cause shoreline change.  For example, the same report 
documented an additional 0.2 m of vertical lowering of the beach surface elevation due to the installation of 
the wave energy devices.  On the low sloping beaches characteristic of the Reedsport site, this equates to a 
potential retreat of the mean shoreline position by approximately 10 m (33 ft), further enhancing the 
potential for beach erosion Hence, these results further motivate a careful monitoring of the physical impacts 
of the Reedsport wave energy park. 
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Figure 1: Impact of wave energy park offshore of SW England using mean wave conditions (from 

report by Halcrow Group Limited) 
 
In a previous document we outlined a conceptual design for a comprehensive environmental assessment and 
monitoring program that would quantify changes to the wave field and water column characteristics due to 
the placement of wave energy extraction buoys and link these changes to any observed modifications in the 
shoreline. This program was geared towards obtaining a detailed understanding of the wave scattering 
caused by any one buoy and developing a model that could predict this scattering. The goal was to gather the 
necessary information so that we could determine if observed changes in the shoreline contour were related 
to the presence of the wave park or if they were manifestations of natural variability. The program also set 
out to build a modeling tool that could later be used to make reliable predictions about potential wave height 
modification if the size, configuration, number or placement of the buoys were altered.  
 
In this document we outline a minimum monitoring and modeling strategy

1. identifying the near-field effects of the wave buoys and  

. The work outlined herein 
would not further our understanding of the way the buoys function in the water. Instead this plan will either 
provide reassuring data that suggests that effect of wave energy park is minimal, or show that significant 
effects are present and therefore trigger the comprehensive study proposed previously. Hence, in this 
document we outline a study that focuses on  

2. monitoring the bathymetry, shoreline contour and water column properties to capture any resulting 
nearshore effects.  

 
Note that the study outlined herein does not include all necessary observations to assess if any observed 
shoreline changes can be linked to the presence of the wave park. Therefore, if significant shoreline changes 
are observed, the previously proposed full study needs to be implemented so that the causes of the observed 
changes can be more fully addressed. 
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ELEMENTS OF THE MONITORING AND MODELING PROGRAM 
The proposed monitoring plan is depicted schematically in Figure 2 and includes in-situ observations of the 
wave field, vertical structure of horizontal currents and water-column properties, and synoptic observations 
of the wave field near the wave energy buoys with an X-band radar system. Changes to the topography and 
bathymetry are monitored using regular beach surveys as well as a video-based monitoring system. A 
numerical model of the effects of the buoys on the wave field utilizes these measurements either as input 
(e.g. bathymetry) or for calibration and validation purposes. Each component is discussed briefly below.  
 

 
 

Figure 2:  Monitoring program for the Reedsport Wave Energy Park. Note sensor 
locations are subject to change. 
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In-situ Observations: Wave observations near the wave-farm would consist of in-situ observations of the 
directional waves using two ADCPs, one seaward and on shoreward of the wave energy park. These 
observations sample the scattering pattern induced by the buoys and will serve as ground-truth for remote 
sensing observations (described next) and as input to and verification of a numerical model (described 
below). The in-situ observations will also document changes in the vertical structure of horizontal currents, 
and the temperature and salinity fields.  
 
X-Band Radar Observations: This system is capable of imaging nearshore waves at the high spatial and 
temporal resolution necessary for nearshore applications with an image footprint radius of ~2-3 km. The 
system can be deployed onboard a ship and will provide a unique synoptic view of the wave scattering from 
individual wave energy units. In-situ ADCP data collected near the wave energy units and within the 
footprint of the radar images will be used to calibrate the wave radar data in order to estimate wave height 
variations across the imaged area. Such calibrated radar image sequences will provide a unique and powerful 
data set for wave model comparisons.  
 
Video Observations: These observations document the response of the sub-aerial beach, shoreline 
and nearshore sand bar system to wave field disturbances due to the wave energy farm. This will be 
accomplished using Argus-like optical remote sensing approaches. Sampling will be monthly, carried 
out manually, and will be based on a single digital camera that has been modified to collect time 
exposure images. The camera will be mounted in a fixed survey spot and will collect imagery from a 
suite of views that will be merged and geo-rectified later in the lab. Features such as the shoreline and 
sand bar locations will be mapped over a substantial (~4km) length of beach. A baseline will be 
established prior to any device installations, then over time potential anomalies associated with wave 
energy device installations can be detected.  
 
Beach Monitoring: This component has two key objectives: first, document the baseline conditions at the 
Reedsport site.  These data are important for establishing baseline conditions that will be used in the initial 
development of numerical models.  Second, initiate a field-based observation program to document changes 
to the beach and nearshore, and compare those measured changes with the natural envelope of variability 
determined for the Reedsport site.  Data collected during the observation phase of the study will be utilized 
by the numerical modeling. Monitoring of the beach profile network and topography (contours) will be 
carried out every 3 months. Jet ski surveys of the nearshore will be conducted only once to provide the 
necessary data for the wave modeling effort.   
 
Numerical Modeling: This component of the study is geared towards modifying existing wave propagation 
models by approximating the wave buoys as stationary devices with associated empirical “transmission” 
coefficients. Numerical models that can predict the transformation of waves from deep water (where they are 
observed by NDBC/CDIP buoys) to the nearshore already exist. As part of this work, we will augment these 
models to represent the presence of individual or an array of wave buoys and validate the predictions with 
observations. The observation program above is geared towards learning more about the nature of this 
scattering effect and will be used to calibrate empirical coefficients in the modeling framework. Model 
results that consider the presence of the wave buoys can then be compared to model results for the area in 
the absence of buoys to quantify the effect of the wave energy farm.  
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COMPARISON TO PREVIOUSLY PROPOSED COMPREHENSIVE MONITORING PLAN 
 
The primary short-coming of this pared-down monitoring plan is that observed bathymetric and shoreline 
changes cannot be directly linked to changes in the wave field. Hence, if shoreline changes are observed, a 
more thorough investigation needs to be triggered to assess whether or not the observed changes are related 
to the presence of the wave farm. Further, the current plan does not lead to a better understanding of the 
underlying processes, so results from the current study will not transfer straightforwardly to other 
configurations of wave energy buoys or to other sites where wave energy farms are being considered. 
 
In particular,  

1. This plan omits the monitoring of the single-buoy situation entirely. This is because under the 
current plan we are no longer working on developing a model that can account for the detailed 
scattering by the buoys and can, therefore, serve as a predictive tool. The current modeling effort is 
reliant on calibration with observations. A re-calibration will be necessary if the size or 
configuration of the buoys are altered.  

2. X-band radar observations will be carried out only of the area immediately surrounding the buoys 
(with a 2-3km footprint). No shore-based x-band radar observations are proposed. Without shore-
based observations, questions related to whether or not the scattering pattern persists to the outer 
edge of the surf zone cannot be answered reliably.  

3. Nearshore pressure sensor observations are not included. These would serve as a ground-truth for 
radar observations of the nearshore waves.  

4. The frequency of topographic surveys is reduced to once every 3 months. At this interval, the 
surveys can still resolve the seasonal signature.  

5. The historical shoreline analysis is eliminated.  This reduces our ability to place in a historical 
context the changes observed at the Reedsport site relative to the natural level of variability.  

6. The bathymetric survey will only be carried out once. Hence any bathymetric variations suggested 
by video imagery will not be ground-truthed.  

7. The bathymetric survey will only cover water depths up to about 20m; hence, bathymetric changes 
at the site of the wave park will not be tracked.  

8. A meteorological station will not be deployed. Also, sediment grab samples are omitted altogether. 
Hence, any changes in the sediment characteristics near the site of the wave park will not be 
tracked. 
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TIME LINE OF MEASUREMENTS AND ANALYSES 
The outline below for the time line of monitoring is presented as three phases, ranging from those that begin 
prior to any installation (“baseline” monitoring), to those undertaken following the placement of an array of 
energy-extraction buoys, at which time our monitoring program will be fully underway. 
 
Design and Baseline Studies 
The objective of this stage is directed toward analyses and measurements that provide a documentation of 
the environment at the site in the absence of energy extraction devices (the “baseline”).  This will include: 

• Analyses of the NDBC and CDIP buoy data to document the deep-water wave climates along the 
Oregon coast, including the development of a deep-water wave climate to the 50-meter water depth 
at the RWEP site; 

• Development and initial runs of the numerical models, applied both to examine the wave 
transformations for the undeveloped condition of the site and to produce initial predictions of the 
effect of the wave energy buoys. 

• Pre-development surveys of the beach and jet-ski survey of the site; 
• Historical shoreline change analysis; 
• Establish the ARGUS camera video site and begin observations of the beach and nearshore bars; 

 
Monitoring of an Array of Energy Extraction Units 
This phase will document the modified wave conditions of an array of energy-extraction units, and its effect 
on the environment.  

• Deployment of ADCP’s and x-band radar to measure the waves and currents. 
• Numerical model analyses of the wave reduction and diffraction corresponding to the period of 

wave and current measurements, comparison between the models and data; 
• Continue the periodic beach surveys and video observations to assess beach response to wave 

energy park 
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COST ESTIMATES  
 
The following cost estimates are for a 2 year study and were compiled using the following assumptions. 1. 
Given the shorter duration of the program, we are proposing to lease needed equipment. The lease costs are 
included in the total but are also listed separately 2. The total cost includes all necessary ship-time (cost 
estimates based on charters from the Reedsport area), which is also noted separately. Remaining costs are 
salaries for principal investigators, technicians and student participants, travel and miscellaneous costs.  
 

 Phase 0 
In-situ Observations (Barth)   
                       Total 157,500 
                       Equipment rental only 20,500 
                       Ship-time only 19,000 
  
X-Band Radar observations (Haller)  
                       Total 123,500 
                       Ship-time only 19,000 
  
Video Observations (Holman)  
                       Total 77,000 
  
Beach Monitoring (Allan, Ruggiero)  
                       Total 91,500 
  
Modeling (Özkan-Haller)  
                       Total 100,000 
  
  
Total (including 26% indirect costs) 549,500 

 
 
Indirect cost considerations: The above computation includes in in-state indirect cost rate of 26% 

applicable to OWET funding. If funding comes directly from OPT or another federal entity, the 
indirect rate increases to 46.2%, increasing the total cost to $637,600. Depending on the funding 
agency (e.g. OPT), work provided by DOGAMI (Allan) may need to be in the form of a 
subcontract from OSU, which would increase the total cost by $36,550 (46.2% indirect cost rate 
for the first $25K on the subcontract).  

 
Potential transition to comprehensive monitoring plan: If a transition to the full comprehensive 

monitoring plan takes place, the funds allocated towards this reduced monitoring plan will directly 
(dollar-for-dollar) benefit the previously proposed full monitoring plan, though the timing of each 
component in the full plan may be altered. 
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Walker, Colleen

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Monday, April 07, 2008 5:24 PM
To: Murphy, Michael; Browne, Peter
Cc: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin 

Klure; Cristen Don; Jim Hastreiter; Ken Homolka; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Marilyn Fonseca; Doug Young; Steve Kopf; Cherise Oram; Brent Norberg; Alison 
Agness

Subject: Reporting injured or stranded marine mammals

Peter and Michael,  
 
Brent Norberg and Alison Agness from NMFS' Protected Resources Division provided the following 
information regarding protocol to follow if an injured, stranded, entangled, or dead marine mammal is observed 
during routine maintenance/inspection or observation. This is a follow-up to an action item from the March 31st 
Aquatic Species Subgroup conference call.  
 
-Bridgette 
_________________________________________________ 
Live marine mammals observed at sea. 
The Platform of Opportunity Program (POP) is administered by the National Marine Mammal Laboratory.  If 
interested in training or to obtain standardized reporting forms for reporting sighting data contact Sally Mizroch 
at 206-526-4030.  
 
Live marine mammals observed swimming but appearing debilitated or injured. 
Capability to respond to free swimming animals is very limited and relocation is a major issue.  In addition 
medical treatment facilities are for the most part non-existant in Oregon.  Therefore we recommend that 
monitors record the sighting as part of the monitoring report.  The data should include; 1) species or common 
name or animal involved; 2) date of observation; 3) location (lat/long in decimal degrees); description of 
injuries or unusual behavior observed. 
 
Live marine mammals observed entangled in fishing gear or marine debris. 
The marine mammal disentanglement network in Oregon is based at Hatfield Marine Science Center contact 
Jim Rice at 541-867-0446 or Barb Lagerquist at 541-867-0128.  Contact should be made immediately if an 
entanglement is observed and, if possible the reporting vessel should remain on scene while contact is made.  
Report should include the following information; 1) Species or common name of animal involved; 2) location 
(lat/long in decimal degrees); 3) whether the animal is anchored by the gear or swimming with the gear in tow; 
4) a description of the entangling gear (line size, line color, size number and color of floats if attached, presence 
or absence of pots or webbing; 5) if towing gear give direction of travel and current speed; 6) local weather 
conditions (sea state, wind speed and direction).  The disentanglement network will determine whether or not a 
response can be mounted immediately and will advise the reporting vessel on next steps. 
 
Dead marine mammals observed floating at sea. 
Dead floating marine mammals fall within the definition of "stranded" under the MMPA.  To report strandings 
off central Oregon coast contact the Oregon Marine Mammal Stranding Network (Jim Rice)  541-867-0446. 
 
Dead protected species found entangled or otherwise impinged at the project. 
These should be reported as part of the monitoring report to NMFS giving all available information on the case. 
The report should include the following information; 1) Species or common name of animal involved; 2) 
location (lat/long in decimal degrees); 3) whether the animal was found on the buoy or anchoring system; 4) a 
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description of injuries or entanglement observed; if derelict fishing gear or other debris was involved give a 
description of the gear (line size, line color, size number and color of floats if attached, presence or absence of 
pots or webbing; photographs if possible.  In the event derelict gear is involved the presence of protected 
species entangled in the gear should be included in the report initiating gear removal planning and 
coordination.  Note: If listed species are entangled, injured or killed at the project the applicant should request 
re-initiation of consultation.  
 
--  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Monday, April 28, 2008 1:54 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf

Subject: FW: NWFSC comments on Fish/Invert, Pinniped, Cetacean study plans
Attachments:    NWFSC comments on Fish/Invert, Pinniped, Cetacean study plans

Please see e-mail from Bridgette below.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Bridgette.Lohrman" <bridgette.lohrman@noaa.gov>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Subject: NWFSC comments on Fish/Invert, Pinniped, Cetacean study plans  
Date: Mon, 28 Apr 2008 17:29:25 +0000  
 
Therese,  
 
I have attached documents on the Fish/Invert, Pinnipeds, and Cetacean  
study plans (memo from Cathy to Steve; NWFSC comments).  
Please forward to the Aquatics Subgroup.  
 
Thank you,  
-Bridgette  
 
--  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
Bridgette Lohrman  
Oregon State Habitat Office  
Habitat Conservation Division  
NOAA's National Marine Fisheries Service  
1201 NE Lloyd Blvd, Suite 1100  
Portland, Oregon 97232  
Phone: 503.230.5422  
Fax: 503.231.6893  

























 
 
 
 
 
 
MEMORANDUM TO:  Steven R. Kopf 

Ocean Power Technologies 
 
FROM:    Cathy Tortorici 

Branch Chief, Oregon Coast/Lower Columbia River, Habitat 
Conservation Division, Northwest Regional Office 

 
SUBJECT: Northwest Fisheries Science Center comments on Ocean Power 

Technologies’ Environmental Study Plans for the proposed Wave 
Energy Facility offshore of Reedsport, Oregon  
 

 
The Habitat Conservation Division is participating in a settlement agreement process with Ocean 
Power Technologies (OPT) in preparation for OPT to submit a license application to the Federal 
Energy Regulatory Commission (FERC) for a 10-buoy (0.25 square mile wave energy facility 
approximately 2.5 miles offshore of Reedsport, Oregon.   
 
OPT developed six study plans through a settlement agreement workgroup involving state, 
federal, and non-governmental organization representatives over the past seven months.  The 
HCD forwarded the four study plans (Cetaceans, Pinnipeds, Electromagnetic Fields, Fish and 
Invertebrates) which were available at the time to the Northwest Fisheries Science Center 
(NWFSC) for review and comment.  The NWFSC provided comments to the NWR on the 
Cetaceans, Pinnipeds, and Fish and Invertebrates study plans.  The NWFSC comments 
highlighted the following three major topics: 1) increasing the length of time sampling will occur 
to capture longer-time scale changes in the marine environment; 2) recommendations for 
sampling gear to achieve the stated goals of the studies; and 3) greater consideration of the 
presence and potential impacts to the Southern Resident Killer Whale which is listed as 
endangered on the Endangered Species Act.   
 
We would be happy to discuss these comments with you.  Please contact me at 503.231.6268 to 
arrange a time that is convenient for you.   
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Monday, May 12, 2008 8:12 PM
To: Eric Nagle; Steve Shipsey; Liz Crosson; Cherise Oram; Anne Squier; Chris Fontecchio; 

Kristin Bonanno; Jocelyn Somers; Richard Whitman; Cathy Tortorici; Greg McMurray; Jeff 
Kroft; Robin Hartmann; Jeff Farm; Pete Stauffer; Justin Klure; Jim Hastreiter; Ken Homolka; 
OMEALY Mikell; lucia mack; Mary Grainey; Murphy, Michael; Randy Henry; Hugh Link; Chris 
Castelli; Marilyn Fonseca; Browne, Peter; Doug Young; Lori WARNER-DICKASON; Bob 
Lobdell; Steve Kopf; Mike Harvey; Walt Dortch

Subject: Meeting Summary and Doodler!
Attachments: Summary_5-5-08.doc

Attached is the meeting summary from last Monday's settlement team meeting.  Please send me comments or 
edits if you feel anything was missed or mischaracterized.  
  
Also, below is a doodle schedule for mid-June and a lot of July.  I am looking for just one or two days to hold, 
but I think it will be tough as we move into the summer months.  The sooner you can get back to me on this, the 
better.  Thanks!!! 
http://www.doodle.ch/srf9yxrwvk9zpw24 
Therese.  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Full Settlement 
April 8, 2008 

Meeting Summary 
 

In Attendance 
Jim Hastreiter, FERC 
Steve Kopf, OPT 
Eric Nagle, USFWS 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Anne Squire, Oregon Shores 
Steve Shipsey, Oregon Dept. of Justice 
Cathy Tortorici, NOAA 
Jeff Farm, OPRD 
Cherise Oram, Stoel Rives 
 

Mikell O’Mealy 
Pete Stauffer, Surfrider  
Hugh Link,  SOORC 
Nick Furman, SOORC 
 
On the phone:   
Robin Hartmann, Oregon Shores 
Jeff Kroft, DSL 
Rick Kepler, ODFW 
Mike Harvey, Siuslaw National Forest 
Chris Fontecchio, NOAA 
 

 
 

Meeting Summary 
Agenda Review: 
Therese asked everyone to review the agenda and if anyone had additional items they wanted to 
discuss. Cathy wanted Steve to give an update on Coos Bay and Jim to talk about FERC’s recent 
release on conditional licenses. Anne wanted to discuss the concept of the “pilot project.” 
Cherise explained OPT is not asking for a conditional license or a pilot project. Eric wanted to go 
through the license term before he had to leave at 11:00 a.m.  It was decided the group would 
address the license term first and address Coos Bay and conditional licenses later in the day.   
 
License Term: 
Therese gave a quick review of how the issue was left at the last meeting.  At the last meeting, 
OPT expressed their interest in requesting a 50-year license.  At the last meeting many expressed 
concern with a license term of that length, but it was also recognized that FERC will ultimately 
make this decision.  Given this, there was a request of the group to go back to their organizations 
and see if they could support 50-year or as an alternative not be silent on the issue before FERC.   
 
Therese explained before this conversation began that this license application is for 10 buoys for 
50 years. Cherise then added that any expansion to full build-out will require amendments to the 
original license and with those amendment(s) comes the full FERC comment process that looks 
the same as this original license.  Any build-out would be within the 50-year timeframe.   
 
Agency Positions on the term:  
USFWS will not take a position on the license term. The agency does want to preserve the right 
to identify some risks associated with new technology and the strengths and weaknesses of the 
AM.  Eric clarified they don’t have any specific plans to do this, but he does want to preserve the 
agencies right.  He offered that the AMP is a consensus based process.  Depending on the 
attitude and approach of the company that owns that project, a consensus process can go well or 
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be very difficult.  At a later point, USFWS indicated they might consider a 30 year term for the 
10 buoys.  
 
NOAA is not taking a position on the term, at this time – similar to USFWS. The agency will not 
come out as agreeing or disagreeing. The agency does not, however, want to be silent on how the 
AMP data will be used. The agency wants to retain its ability to talk about risks. Cathy believes 
from a science perspective it is hard to extrapolate data more than 5 years out so going to a 50-
year term seems too long. She, the agency, believes the real value of the AMP is that it works in 
“real time.” NOAA is also concerned about OPT selling the project and that a new owner may 
have a different interpretation of the AMP.  
 
Surfrider would be more comfortable with a shorter term, according to Pete. Surfrider “may” go 
on record stating its concerns about the data issues and risks.  
 
Oregon Shores Board of Directors has a lot of concerns that Anne and Robin were just apprised 
of within the last day. They are concerned about new technology developments and how that will 
affect this project. The Board of Directors did not mandate a term and are concerned about 
contributing risks in the AMP.  
 
State Agencies – The Governor’s office wants to talk with OPT about issues and once that 
happens, Greg will share the conversation with this group. In general, the Governor wants 
something other than 50 years.  
 
In response to Agency concerns, Cherise shared that she believes the AMP and SA have 
addressed the certainty and uncertainty issues and provides all the flexibility the group will need 
to address issues. OPT has made a big effort and many concessions to make the AMP as robust 
as possible over time.  
 
Cherise also responded to the desire of parties to indicate the risks associated with the project 
and AMP to FERC.  In her mind, explaining the risks may appear to FERC that the agencies are 
taking an “unstated” opinion on the term.  Further, it feels inconsistent with the settlement 
agreement.  If there are other things that we should be addressing to help people get comfortable, 
we should talk about them.  Finally, she reminded the group that all agencies still have their full 
authority to act as necessary under their mandates and regulations.  
 
There was some discussion about whether a license term could be adjusted to be longer or 
shorter through an amendment process.  Jim said to his knowledge that this couldn’t happen, but 
he agreed to check on break.  
 
Jim, on the break, checked with FERC for specifics. He told the group that FERC “will entertain 
an increase or decrease of the license term.” An increase is usually based on additional capital 
expenses such as project expansion or increased mitigation costs. A decrease will most likely be 
based on reduced size of the project. Essentially the term is based on development or 
infrastructure or non-development such as mitigation. Again, Jim emphasized that the license 
term, if extended, cannot exceed 50 years. If the agencies choose to comment on the studies and 
mitigation, FERC will look at those comments.  
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Robin asked Steve about the value of a long-term license. Steve explained that the long-term 
license is important to give investors confidence in the project, the approach included in the 
settlement agreement, and the ability to secure regulatory approval.  A long-term license is a 
motivation for a new owner because it indicates all is in place and there is sound potential for 
revenue generation.  
 
Steve commented that he thought it was important to “nail down” the term today. Steve 
reminded the group of the group’s previous discussion on annual licenses and the desire to avoid 
being in a place of dealing with those.  He reminded the group that his agreement to allowing 
changes in annual licenses was based on an assumption of a longer license term. With that and 
knowing the Governor’s office wanted something in the middle between 30 and 50 years, Steve 
offered the group a 40-year term. This led to more discussion. 
 
Eric explained that USFWS is not prepared to endorse any particular number of years for the 
term, at this point in time. He is willing to go back and ask the agency about the 40-year offer 
from OPT. Eric doesn’t know how long it will take to get an answer from the agency and he will 
push for a quick response.  
 
Chris then spoke for NOAA and wanted to know if the agencies really needed to be involved in 
the term recommendation. Cherise explained that she believes it does matter for the 
administrative record what the parties think.  Any uncertainties the agencies state undermine the 
license term, in Cherise’s view.  
 
Therese then asked for specific agency comments on the 40-year offer. The comments were: 
DLCD cannot react until OPT meets with the Governor’s office. 
USFWS, Eric will check. 
Surfrider it’s better than 50 years and they wouldn’t likely oppose, but there are still risks. 
NOAA is concerned about setting a precedent for future projects. 40 years seems like a randomly 
picked number, according to Cathy. She says NOAA will stay silent to let OPT pursue the 
license and will retain the abilities to talk about the realities of the science in the AMP data. To 
Cathy and NOAA, it’s not really about the number of years, it’s about the reliability and validity 
of the science. How NOAA chooses to sign this SA and AMP is setting a precedent and a vote in 
the confidence of the model – so they still remain cautious at this point.  
Oregon Shores is having difficulty talking a long term license.  Would there be the opportunity 
to talk about risks elsewhere? 
 
This prompted a discussion of what risk people want to talk about.  Through that discussion 
parties indicated their full support and willingness to be very supportive and positive about the 
adaptive management.  However, this is new technology and we just don’t know what is coming.  
There was discussion of whether the group could collectively state their support for the adaptive 
management process while also identifying risks in the joint explanatory statement.  Would the 
group be comfortable with statements like….”that there are new technology risks that no one can 
contemplate at this point and that FERC should take into account.”  
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OPT said that they need to talk to the Governor’s office before any decisions about license term 
were made, but the group has identified several options to consider.  Steve suggested the group 
have a conference call on this issue once he meets with the Governor’s office.  
 
Definitions: 
Cherise told the group, in general, she defined the terms she thought were most appropriate. The 
terms are in quotes followed by a definition within the document. The Definition Section is a 
reference tool telling the reader where, within the document, to find the specific definition.  Once 
the document is finished, Cherise will go back to make sure all terms requiring definition are 
defined, in quotes, and properly referenced.  Therese then asked what definitions people wanted 
to discuss.   
 
New equipment for the project implemented because of new technology from the Company 
rather than from the project data is not addressed. Cherise said she thought new equipment fits 
into the definition of “new relevant information.”  However, the group wants new equipment 
defined in the document.  Language was added to address the new equipment.  
 
Additional specific definitions were discussed. “Screening Criteria” because it is defined in the 
Study Plans does not need to be defined in the SA. Inclusion of seabirds in aquatics may still 
need to be referenced and Mike is supposed to be checking on this one. “Meeting Minutes” is 
intended to be flexible so it can mean different formats and so will stay as currently defined.  
 
Ann had a question as to whether “Emergency” was defined broadly enough.  The group agreed 
that it could be misinterpreted to mean only fish and wildlife emergencies rather than all types of 
emergencies.  AS a result, several changes in section 3 based on the discussion were made to 
clarify emergencies include all emergencies captured in the emergency response plan, the spill 
response plan and the fish and wildlife emergencies.  
 
Follow Up from Last Meeting: 
Ann and Cherise identified changes the Adaptive Management Framework and the Settlement 
Agreement that provide for a new study based on new information.  The new box and language 
allow a new study to be recommended and agreed to by the group without having to develop and 
meet screening criteria.  
 
Task: The timing of the annual report is still to be determined by Mike and his pending follow up 
on this issue.  
 
Settlement Agreement: 
Emergency –  
The group asked if there was a “phone tree” for emergencies or a specific emergency plans. 
Emergency plans for marine mammals will be from NOAA’s lead.  
 
Task: Cathy will check on fish and wildlife emergency plans and Cherise will follow up with 
Cathy.  
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Spills are tied to the regional plan. In general, nothing in the SA limits any agency protocol, 
according to Cherise. In an emergency, the first call goes to the Company and then the Company 
has an obligation to follow through as designated in the SA and AMP in conjunction with the 
agency protocols.  
 
Section 4 
4.1 - OK 
4.2  - There can be an “after the fact” signatory, but it must be by agreement of all parties.  
4.2.1 - OK 
4.2.3 - It was decided to state the LCC will be designated within 120 days. Ideally, the LCC will 
be the person who works with all the committees and is the Company’s representative. However, 
it may be necessary to bring in an expert in certain cases.  
4.2.4 - OK 
4.3 – Concerns about having a vessel or vessels available for agencies to inspect the project was 
discussed. FERC usually contracts with private operators. Steve said all work will be contracted 
out.  Reasonable access is permitted and how that exactly will happen with what particular vessel 
is yet to be determined.  
 
Inspecting the project will include all components of the project:  cable, terrestrial, and marine.  
Inspections need to include administrative and project with inspection notice given. Special 
consideration for notice is important because this is a restricted navigation area.  
 
Section 5 
5.1 – Add “10 buoy Project”  Add “No determination of public benefit of expanded project.” 
5.2 – OK 
5.3 – OK 
5.4 - OK 
 
Section 6 
6.1 – The group fined tuned the specific regulation names 
6.2 - - OK 
 
Section 7 
Cherise explained this section has been completely reworked with the goal to consolidate.  
7.1 – There is an open question about request for rehearing.  The agencies have asked to request 
rehearing for procedural issues.  However, Cherise thought about it and wondered if all 
substantive issues have been addressed if parties would be willing to forego rehearing on 
procedural issues.  This is difficult for some because of their concern about conditional licenses, 
for instance.   
.  
Task: Steve Shipsey will talk within the State about this issue and get back to the legal subgroup.  
 
There was a lot of discussion about material inconsistency.  The need to determine consistency 
within 30 days is based on FERC’s requirement to request rehearing within 30 days. If no one 
asks for a re-hearing within 30 days, then the license terms stand.  
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The group talked about the language that states “If no party takes action….the Agreement shall 
be deemed modified to conform to the FERC action.  Steve Shipsey asked if that language could 
be changed to say “the Company’s actions would not be considered inconsistent with the 
settlement.”  Cherise wanted a little bit of time to think about that.  
 
It was determined that the legal group would talk through a few things related to this section:  (a) 
what happens if the Company withdraws; (b) how to define consistency with a FERC action that 
is different than the SA but is not considered a material difference.  
 
Task: The Legal Team will meet again on these issues for this section.  
 
Section 8 
8.5.1 – a “Force Majeure” definition will be added 
8.5.2 – There will be consultation within 3 days with NOAA and USFWS. There will be 3 days 
for Critical Adverse Effect notification to agencies.  
8.10 – Only if a new statute was retroactive, would the statute have effect on this Agreement. In 
other words, the current laws in effect at the time of the SA signing are the abiding laws. If there 
is an agency issue, the agency can address it as “materially inconsistent.”  The group decided that 
this section needs a little more thought and will be addressed again.  
 
Section 9 
All parties have to agree to who else can “sign on.” 
 
SOORC Update: 
Nick thanked Cathy and Steve for the invitation to have SOORC involved in this project. The 
group is definitely not anti-wave energy; they just want the industry to be developed responsibly. 
Their motivation is to be a key entity in the development of Coos Bay. They are still trying to 
determine their role in this project and would like to be able to make comments. He explained 
that SOORC is somewhat unique because the group is made up of fishing industry 
representatives, marine business people, and utility officials. Nick told the group Steve has met 
with them twice. 
 
Cathy told the group that she would like SOORC’s opinion on this project because NOAA views 
Reedsport as a model for Coos Bay.  
 
Expansion:  
Anne wanted to talk about expansion with the group. She is concerned that the SA does not fully 
express how current and future studies are utilized relative to the expansion.  She suggested that 
maybe the amendment process for the Reedsport project should only be initiated after the State 
completes its revision to the Territorial Sea Plan (TSP).  
 
Steve commented that he thinks the amendment process should not be tied to the new TSP in 
case it never happens.  Anne asked if they could assure at least 1 year of study results prior to 
beginning the amendment process.  Steve said he could see situations where it might be in 
everyone’s interest to begin the amendment process sooner than that.  For instance, he thought it 
would be good to get agreement to determine baseline studies early, if not now. With regards to 
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Coos Bay, he can’t wait three years for the Reedsport data before starting Coos Bay. He then 
explained what he considers this project’s schedule as follows: 

• 90 days review period on the Draft License Application with Final License Application 
following that review period.   

• 9 months for the FERC review 
• License will probably take effect in May 2009 
• It is unclear how many buoys will be deployed in 2009, it is an OPT decision related to 

risk 
• Summer 2010 will have one year’s worth of data of any buoy’s deployed in 2009 
• Summer 2011 – all 10 buoys are deployed 

 
Decommissioning: 
3.3.5 – The language will be changed to read: “any or all.” The group also talked about the word 
decommissioning versus removal.  
Task: Steve Shipsey will look at “may remove and/or removal” from the Governor’s officer and 
state regulations perspective.  
 
Draft License Agreement (DLA): 
Steve explained the Draft License is ready to go. He received the NOAA comments about two 
weeks ago and Sharon Kramer is working on the comments that will go into the DLA.  OPT 
wants to pursue an informal review process of the DLA.  OPT will distribute the draft and all 
comments will come to OPT, rather than FERC.  OPT would like to take about 90 days for 
review of the Draft License Application.   The informal draft will be out to this group within a 
week or two.  
 
Steve’s expectation from this group is quick informal feedback within 30 days after he issues the 
DLA. Steve and the group thinks it would be best to first take the DLA to the subgroups then 
their comments come to this group.  
 
Next Steps: 
1. Draft License Agreement is provided to all agencies within 1-2 weeks. 
2. Final review of the AMP. 
3. Section 7 changes brought to this group after Legal meets again 
4. Further discussion of the role of current and future studies in expansion.   
5. This group meets again in 4 to 6 weeks – Therese will send out the Doodle Schedule.  
6. Steve suggested a 2-hour conference call regarding license term with this group after he talks 

with the Governor’s office.  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Friday, June 20, 2008 11:01 AM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf; Scott Growth

Cc: Cathy Tortorici; Greg McMurray; Jeff Kroft; Robin Hartmann; Jeff Farm; Pete Stauffer; Justin 
Klure; Jim Hastreiter; Ken Homolka; OMEALY Mikell; lucia mack; Mary Grainey; Murphy, 
Michael; Randy Henry; Hugh Link; Chris Castelli; Marilyn Fonseca; Browne, Peter; Doug 
Young; Lori WARNER-DICKASON; Bob Lobdell; Steve Kopf; Mike Harvey; Walt Dortch

Subject: Aquatic Species Meeting Summary
Attachments: Aquatics_Species_Subgroup_Meeting_summary_6-19.doc

Attached is the meeting summary from yesterday's Aquatic Species meeting.  I have cc'd the full settlement 
group because I think this summary contains some good update information about the project.  Please let me 
know if I missed or mischaracterized anything.  
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Species Subgroup Meeting 
June 19, 2008 

Meeting Summary 
 
In Attendance: 
Jim Hastreiter, FERC 
Greg Mc Murray, DLCD 
Bridget Lohrmann, NOAA Fisheries 
Mike Murphy, DTA 
Steve Kopf, OPT 
Cristen Don, ODFW 
Peter Browne, DTA 
Sharon Kramer, H. T. Harvey & Associates 

Laurel Hillman, OPRD 
Marilyn Fonseca, ODEQ 
Ken Homolka, ODFW 
Scott Growth, ODFW 
Mary Grainey, OWRD 
Robin Hartmann, Oregon Shores 
 

 
 
Agenda Review: 
Therese did a quick review of the agenda and then moved into the first agenda item.  
 
Project Update:  
Steve apologized to the group for cancelling so many meetings in the past few months.  Steve shared that 
OPT has been really busy with some activities that were unexpected.  Areas of focus for OPT in the last few 
months include an RFP by PGE and an earlier than expected RFP from DOE.  In addition to that all 
consultant contracts were up for renewal.  The result was a 5-6 week period of significant slow down.  Steve 
wanted to emphasize this should not be taken as lack of interest in the project, it was just simply a perfect 
storm of events that resulted in a slow down.   
 

PGE RFP.  Steve wanted to make people aware of the proposal that has been submitted.  OPT has 
responded with a 100 MW project.  It is the Coos Bay project as described in the NOI/PAD submitted to 
FERC in March.  OPT communicated this broadly on the Coast.  There was a question as to whether 
there is a build out schedule in the proposal.  Steve answered that there is a schedule but he is not 
authorized by OPT to release it yet.  He does know that the earliest installation  is 5 buoys in 2012.   
 
CHANGE IN TRANSMISSION.  Douglas PUD will provide the transmission for the project.  This will 
change the transmission route in a positive way.  Now the line will follow the existing road until it 
connects to the existing power lines that connect the substation to the effluent pond pumps. 

 
WHALE STUDIES: The migration is over.  Bruce Mate has raised an issue about the expert gathering.  
He can get folks together in early July but it will include the same group as participated in ecological 
effects.  Steve advised Bruce to wait until we can get the full group together.  The meeting has been 
scheduled for early October, but an exact date is not know.  Robin Hartmann suggested that we use the 
extra time before the meeting happens to better focus the group into proving answers that the Aquatics 
subcommittee requires to better understand the whale entanglement issue. 
 
PROJECT SCHEDULE:  Steve shared that the whole schedule has slipped one year.  There will be no 
single buoy this summer.  The permits have not yet been secured.  Therefore, the revised plan is to install 
the single buoy next summer (2009) and the remaining 9 buoys the following summer (2010).  If for 
some reason, OPT had a license next summer, cable construction might be done.   

 
Draft License Review Process/July 7th Meeting:  
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OPT is scheduling release for the first week of July.  They would like to have a 90-day comment period 
and address certain issues in parallel with the comment period.  Issues that would be addressed in parallel 
include some of the NOAA comments, seabird study, and wave, current, and transport study.   
OPT needs to have a meeting with NOAA prior to release of the Draft License Application to assure 
common understanding of what elements of their comment letter have been addressed in the Draft 
License Application and what issues will be addressed in parallel. 
 
It was recognized that the seabird study and the wave current and transport study have not had as much 
review as the other studies.  Mike suggested that there be targeted meetings to discuss these studies that 
are included in the Draft License Application after release.   
 
Laurel Hillman asked if the wave current and transport can be released now.  Steve and Mike would like 
to talk about this but recognize the value in releasing it now.   
 
The group then talked about the overall process and schedule for Draft License Application review.  
Before the review, parties asked for an overview of what is in the Draft License Application.  It includes:  
the study plans, project description, PDEA, SPCC plan, and recovery plan.  Bridgette shared that given 
release in early July she won’t be able to get to detailed review until mid-July.  She did suggest it would 
be really helpful to have an overview of the DLA at the July 7th meeting.  Specifically, she thought it 
would be helpful to have an overview of what has changed and what is different to give people an idea of 
what’s there.   The group liked that idea.   
 
Steve also asked if the wave current and transport study and the bird study were released now if they 
would be appropriate topics for discussion at the July 7th meeting.  The group also liked that idea.   

 
The agenda for July 7th includes: 

• Overview of the Draft License Application 
• Comments on Seabird Study 
• Comments on Wave, Current and Transport 

 
Therese confirmed with the group the idea of meeting after about a month of release of the document to 
identify major issues and concerns that need to be addressed.  There is an interest in the group to address 
the concerns to avoid parties needing to generate major written comments.  Robin asked a question about 
how broadly released this document is and if we will be dealing with a lot of groups having questions and 
comments during this time.  Jim Hastreiter and Steve both suggested the purpose of this review is for the 
people that have been sitting around the table to review this document.  Steve is willing to work with 
Robin if there are particular environmental groups that need to be brought up to speed on the project. 
 
Steve also shared that the Reedsport fishermen have endorsed the SOORC group as the appropriate group 
to address the Reedsport project.  They are voting next week as to whether they want to engage in the 
settlement process.  One of the benefits that they see in participation is that they get to participate in the 
adaptive management process.  
 
ACTIONS/NEXT STEPS: 

• OPT will communicate with the group about the release of the seabird and wave current and 
transport study to group by Wednesday, June 25th. 

• OPT to release Draft License Application by Monday, July 7th. 
• Therese to schedule meeting of Aquatics group for early August. 
• Therese to reschedule Full Settlement group meeting for a date after the Aquatics subgroup early 

August meeting. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Thursday, July 10, 2008 4:42 PM
To: Eric Nagle; Steve Shipsey; Liz Crosson; Cherise Oram; Anne Squier; Chris Fontecchio; 

Kristin Bonanno; Jocelyn Somers; Richard Whitman; Cathy Tortorici; Greg McMurray; Jeff 
Kroft; Robin Hartmann; Jeff Farm; Pete Stauffer; Justin Klure; Jim Hastreiter; Ken Homolka; 
OMEALY Mikell; lucia mack; Mary Grainey; Murphy, Michael; Randy Henry; Hugh Link; Chris 
Castelli; Marilyn Fonseca; Browne, Peter; Doug Young; Lori WARNER-DICKASON; Bob 
Lobdell; Steve Kopf; Mike Harvey; Walt Dortch

Subject: Reedsport Draft License Application

Hi all, 
 
I wanted to give you a heads up on upcoming activities related to OPT’s Reedsport Wave Energy Project:  

 In the next day or two you should receive by mail a CD copy of the Draft License Application for the 
Reedsport wave energy project.   

 Please review the document and identify any major issues or concerns that need to be addressed in order 
to achieve settlement.   

 I will be contacting you in a separate e-mail to determine the best time for the group to meet to discuss 
issues.   

It is OPT’s goal to collaboratively work through issues and concerns required to achieve settlement over the 90-
day comment period.  At the end of the 90-day period, the objective is to have agreement (captured in the 
settlement agreement, as appropriate) on any needed changes or clarifications such that detailed written 
comments on the Draft License Application are not required by parties.  However, general comments that 
indicate agreement and support of the project and the settlement process would be helpful.   
  
The Aquatics Species Subgroup will meet to provide input from their review on Wednesday, August 13th.  
Conference calls are being scheduled with the other subgroups.  Once those have been conducted, we think it 
will be appropriate to get the full settlement group together.   
  
If you have any questions about the process, please do not hesitate to call me at the numbers listed below.  If 
you have not received a CD by Monday, July 14th, please contact Peter Browne at Devine Tarbell at 207-239-
3855.   
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Friday, July 11, 2008 2:03 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf; Scott Groth

Subject: July 7th Meeting Summary
Attachments: Summary_draft_7-7-08.doc

Attached is the meeting summary from this week's meeting.  If we missed or mischaracterized anything, please 
feel free to send me your comments/revisions.   
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 



Aquatics Subgroup 
July 7, 2008 

Meeting Summary 
 

In Attendance: 
Jim Hastreiter, FERC 
Greg McMurray, DLCD 
Bridgette Lohrman, NOAA 
Laurel Hillman, OPRD 
Ken Homolka, ODFW 
 
On the phone:   
Robin Hartmann, Oregon Shores 
Mary Grainey, OWRD 
Steve Kopf, OPT 
Mike Murray, DTA 
Marilyn Fonseca, DEQ 
Peter Brown, DTA 
Jon Plissner, ABR 
Doug Young, USFWS 
 

Meeting Summary 
 
Agenda Review: 
Therese explained to the group that the purpose of today’s meeting is to gather comments and questions on 
the wave, current, and sediment study and the avian study.  In addition, the group will discuss the approach 
to review of the draft license agreement. She then asked if anyone had any questions or comments.  
 
Greg asked about the review process because he wanted a clear understanding of the process at this point in 
time and how the review process would be finishing over the next few months. Steve explained that nothing 
has really changed in the review process compared to how it has been previously laid out. Mike added that 
the goal, in a parallel process, is to get to the Settlement Agreement while finalizing the studies. Comments 
from today’s meeting will not be reflected in the Draft License Agreement (DLA), which will be mailed on 
July 8, 2008. Everyone on the distribution list will be receiving a CD in the mail by the middle to end of this 
week. The CD contains two volumes. One volume is the Project Application. The second volume is the 
PDEA which includes the study plans in Appendix C.  
 
Wave, Current & Sediment Study Discussion: 
Questions of the Study Plan: 
1.  How and from where will the X-band radar be deployed, from the shore or deployed on a ship? 

Answer:  Steve will go back and check with Tuba on how the X-band will be deployed.  
2. Has everyone that has contributed to the study seen this version of the study? 

Answer:  Only the Aquatics Subgroup has received this version according to Steve plus Tuba, Jack and 
Robert. There is no difference between this one and the last version except the formatting. Laurel, with 
permission from Mike Murphy, has provided a copy to Jonathan Allen.  The group thinks it is important 
for everyone who provided technical input to review this version.  

3. Who decides on the sampling period, particularly with the video? Bridgette thought the sampling period 
would be set before the Settlement Agreement.  
Answer: Mike will clarify with Tuba and get more specific in the study language.  As it is intended now, 
the Adaptive Management Group will determine the sampling period as advised by the technical experts.  



 
4.  How will the in-situ evaluations, since it is in medium wave conditions, be extrapolated to extreme wave 

conditions?  Has a control site been considered to address this issue? 
Answer: The use of control sites was determined on a study by study basis.  A control wasn’t suggested 
for this study.  Greg is hoping that other work being conducted and funding by OSU, OWET and DOE 
will be able to provide more information about the “natural state” without buoy influence.  

5. Will there only be jet ski beach monitoring once? Jonathan was concerned that it was only once and 
would not reflect true data. 
Answer:  Mike and/or Steve will clarify this with Tuba. 
 

Therese asked the group how many agencies needed other internal review of the study.  Greg said no one at 
DLCD beyond Greg because no one else has the technical expertise. Bridgette said she had not shared it with 
anyone at NOAA because they are waiting for the entire package. NOAA is not expected to have comments, 
they just wanted to assure that it was being conducted.  Laurel has forwarded it on to Callum, Tony, and Jack 
and has not received any comments yet. Ken said he has looked at it and it is not of high importance to his 
agency. He has sent it to Scott and Scott plans to follow it.  
 
There was a broader discussion of the value of this study and what information it will actually provide.  Greg 
is concerned that if this study does not provide sufficient information, will the broader study really be 
pursued under adaptive management?   There were other questions about whether this study will provide 
meaningful information for build-out? Also, will the study be able to discern among natural and project 
related effects? 

 
Through the conversation it was made clear that this study is intended to determine if there is an effect with 
these 10 buoys.  If there is an effect, then more study will be needed.  If no effect is determined, then no 
further study is needed.  Further, it is designed to address the 10 buoys and not necessarily inform any build 
out.  
 
Steve further explained his overall concern about not having sufficient data to build a larger array, either in 
Reedsport or Coos Bay.  This study, according to Steve does not give a design/analytical process for beyond 
10 buoys. As it stands now, it is still the most expensive study and will only be most appropriate and 
adequate for the 10 buoys. There needs to be a parallel analytical process that will act as back up to the field 
research in this study. He stated that Tuba has put together a comprehensive plan for the DOE RFP and that 
may help with this project too.  He and Tuba are talking about how to create a wave tank-modeling project 
because that is where the analytical data can emerge.  

 
Therese asked the group to send any additional questions to OPT/DTA in advance of our next meetings.  
These questions will be provided to Tuba to prepare and coordinate with Jonathan Allen and others before 
the next meeting.  All questions are to be copied to the entire Aquatics Subgroup.  
 
Offshore Avian Study Discussion: 
Jon provided the group with an overview of the study.  He used Figure 3 to describe the study process.   
 
He explained there is very limited bird data for this area and actually most of the Oregon shore.  Therefore, 
the study will develop and impact model while gathering additional information. The study is multi-tiered:  

1.  Determine what birds are currently present.  
2.  Determine and develop a risk assessment model to estimate fatalities.  
3.  Determine behavior with cameras on the buoys.  Part of this tier is to determine avoidance and put 
it into a model.  
4.  Define follow-up actions required based on estimated mortality.  These could include risk 
reduction measures or post-deployment monitoring.   



 
 

The DLA will include this study plan as it reads now and Jon acknowledged to the group that there will be 
changes before the final Settlement Agreement.  
 
Questions/Comments of the Study Plan: 
1.  Is the initial risk assessment going to be based on only a one-year of avian presence study data? 

Answer: Jon explained that although two years of data is “better” it is not statistically significantly better. 
When he has studied other two-year data and compared it to a single year’s worth of data in other bird 
studies, there was not much difference. The group is interested in having the study plan more clearly 
articulate why one year of data is sufficient relative to 2 year.  Doug conveyed concern about both the 
sufficiency of the data and the study method.  FWS has suggested bi-weekly study rather than a 5-day 
back to back study.  FWS is most interested in a sampling design that will captures as much of the 
variability as possible and to be as sensitive to the anomalies as possible.   
 
A subgroup will get together to work through this issue and evaluate options.  A few options discussed 
include:  

 Additional year of study 
 Modification of study design 
 Application of other avian presence information 

 
2. It is not clear what the time periods for the sampling – hours of the day and hours per day and how radar 

sampling will be conducted.  
 Answer:  This question and answer needs more discussion and will be done off –line with Doug and Jon.  

 
3. The written language of the study plan does follow consistently with Figure 3.  For example, the post-

deployment monitoring isn’t described in the text, the discussion of effects analysis does not synch up 
very well, etc.    
Answer:  It was suggested that the group focus on securing agreement on the components of Figure 3 and 
then let the text follow that agreement.  
 

4. Major areas of Figure 3 that need to be discussed include:   
a. The definition of “low risk” and the toggle switch that will be used to take an off-ramp in 2a and 

2b.  
b. The risk reduction measures (green box) needs some form of RM&E to determine if it is working 
c. A description and some kind of feedback loop is needed for the post-deployment monitoring 

(yellow box) 
These will be areas that the subgroup will address in their discussion.   

 
5. What other agencies need to be involved with this study? 

Answer:  Right now the plan is just with USFWS. ODFW is interested. Bridgette knows there is someone 
at NOAA that is interested.  
 

Next steps for this study: 
1.  All Agency comments on this study are to be sent to Mike Murphy by Friday, July 11th.  
2.  Doug, Jon, and ODFW will work through the sufficiency of the avian presence information, major 
concepts and approach described in Figure 3, and all other comments. 
3.  The changes will be captured in a revised study plan and shared with the group.  
 
 
 



Draft License Application Process: 
The DLA will be sent to everyone on the distribution list on Tuesday, July 8th via overnight mail. There will 
be an August meeting to discuss all issues in the DLA that need to be resolved to reach settlement.  The 
August meeting will be a cataloging of the issues, which will create a punch list and action plan for the group 
to work through to achieve settlement.  
 
This group decided they would like to have an agency and NGO subgroup meeting before the larger August 
meeting to make sure all the agency issues are addressed. The product of this subgroup meeting will be 
written comments to be submitted to OPT/DTA.  
 
Project Calendar: 
July 8, 2008 - DLA sent to all stakeholders 
August 4, 2008 - Agency subgroup meeting with written comments developed for OPT/DTA. 
August 13, 2008 – Aquatics Subgroup meeting to catalog DLA questions and comments – all day 
Sometime in September – Aquatics Subgroup meeting to evaluate changes 
September 23-24 – Western Governor’s Conference 
October 6, 2008 – 90 –day DLA Comment Deadline  
 
The draft Biological Assessment (BA) will be part of the Final Application and Settlement Agreement.  Mike 
will be working with Bridgette and Doug on the BA. 
 
Corrections to Distribution List: 
Is the DLA going to SOORC?  Nick Furman, Director of ODCC, is on the distribution list as a representative 
for SOORC.  Steve said SOORC is going to be voting soon to determine if they want to be part of the 
settlement process.   
 
The group identified other address changes.   
 
Table of Contents Discussion: 
No comments. 
 
Other Issues: 

 Terrestrial is still an issue and has not been discussed.  A subgroup conference call will be scheduled 
to review this subgroup's comments on the DLA.  

 The Emergency Response Plan has not been discussed.  The emergency response plan received input 
from the public safety/recreation subgroup. This subgroup will also have a conference call to discuss 
issues.  

 Parties are interested in an update on the study results from the whale migration study.  
 
 
 
Next Meetings: 
Agency and NGO Meeting:  Monday, August 4th  9:00 – 4:00 at ODFW offices in Salem. 
Full Aquatic Species Group:  Wednesday, August 13th 9:00 – 4:00 at Stoel Rives.  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, August 05, 2008 8:48 PM
To: alicia.bishop@noaa.gov; Cathy Tortorici; jessica.hamilton@state.or.us; Greg McMurray; 

Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Nick Furman; Jim Hastreiter; Ken 
Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon 
Kramer; Hugh Link; Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf; Scott Groth

Subject: Summary/Proposed Agenda
Attachments: Aquatics_Species_DLA_Prep Meeting_8-4.doc

Hi all, 
  
Attached is a document that attempts to summarize the discussion yesterday.  I have captured the discussion 
into major areas for discussion at next week's meeting.  I am providing this document to everyone, including 
DTA and OPT, to maximize the ability to prepare for next week's meeting.  I recognize that no one has had a 
chance to review these.  So, at this point, these are simply the facilitator's notes from the meeting.  Please feel 
free to send me any comments or concerns about how I have captured the discussion.   
  
I will send a final agenda early next week.  
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Species Agency, NGO, Existing Users Meeting 
August 4, 2008 

 
In Attendance: 
Jim Hastreiter, FERC 
Greg Mc Murray, DLCD 
Bridget Lohrmann, NOAA Fisheries 
Scott Groth, ODFW 
Laurel Hillman, OPRD 
Marilyn Fonseca, ODEQ 
Ken Homolka, ODFW 

Mary Grainey, OWRD 
Cathy Tortorici, NOAA 
Robin Hartmann, Oregon Shores 
Jessica Hamilton, Governor’s office 
Alicia Bishop, NOAA 
Hugh Link, ODCC and SOORC 
 

 
 

Proposed Agenda/Summary 
 

In general, the group was favorable about the work that has been done and the progress made.  For 
the most part, the study plans look consistent with the group’s work to date.  There are some 
significant process and substantive issues that still need to be worked through.  They have been 
outlined below in the form of a proposed outline for next Wednesday’s meeting. 

 
1.  Overall Approach and Timeline for Completion.  The group would like to confirm the 
approach to this review period.  The current understanding is:   

 OPT is interested in resolving substantive differences through an informal process of the group 
providing feedback that is used to modify the DLA.  The final outcome of the informal 
process is a modified document addressing the group’s issues that will become the Final 
License Application. 

 This review process and completion of the License Application will be done simultaneous to 
completion and agreement of the Settlement Agreement.    

 Preferably, parties will not submit detailed formal comments but general formal comments in 
support of the Draft License Application. 

 In light of all of this, is the 90-day comment period flexible?  Parties want to preserve at least 
30 days to submit formal written comment if they are needed.  

 
 
2.  Orientation of the Draft License Application.  To many in the group, both the EA and the Study 
Plans make stronger assertions than they believe either the facts or the work of the subgroup support.  
The group will share examples and would then like to discuss: 

 Company Rationale and Interest:  The group is interested in OPT’s view of the role of these 
documents and if there is some requirement or benefit to them being written in a certain 
manner.  Is it related to the FONSI? 

 Agency Interest:  Agencies want to preserve their right to provide formal comment in the event 
that the information is not characterized consistent with their view of the facts.   

 
 
3.  Approach to Editing.  There are several areas in the EA and the study plans where parties have 
corrections, additional information or would like to offer alternative language.  However, there is 
concern that previous edits have not been incorporated into revised drafts.  The group recognizes all 
the hard work by OPT and DTA, but also feels the accuracy for this document is so important 
because it sets precedent and will be used by other projects (e.g. Douglas County).   
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The group would like to talk about how to get to conclusion on edits.  Conclusion means either the 
edits are made or they understand the reason why they are not made.  The group discussed the 
following options but would like to develop a workable option for the whole group.    

 Group editing with an infocus projector. 
 Each participant submits redlined comments to DTA. 
 The group develops a single draft of redline comments.   

 
 
4.  Inclusion of the Adaptive Management Plan in the License Application.  The group feels 
strongly that the adaptive management plan and the responsibility of any project owner to engage and 
respond to adaptive management is central to their support of this project.  The group was surprised 
that the Adaptive Management Plan was not included in the Draft License Application and wants to 
discuss the benefits and drawbacks of including the Adaptive Management Plan in: 

 Settlement Agreement 
 License Application 
 Both 

 
 

5.  Thematic Issue of Aquatics Subgroup and Adaptive Management.  The group values the role 
that the Aquatics Subgroup played in reviewing and assessing existing information.  Further, they 
think their role in adaptive management is central.  The group would support a global review of the 
document to better underscore the decisions the Aquatic Subgroup made in assessing information and 
determining studies.  Further, they support a strong indication of the role the Adaptive Management 
Group will play in the future.   

 
 
6.  Non-Aquatic Group Issues that Need to be Addressed.  The group identified several issues that 
are key to getting to settlement but fall to another group or subgroup to address: 

 License Term 
 Terrestrial Issues such as vegetation management and noxious weeds. 
 Cultural Resource Issues—involvement of SHPO 
 Emergency Response Plan.  

 
 
7. Specific Study Issues.  Bulleted below are key issues from the study plans and the EA that parties 

feel need to be addressed.  
a. Salmonid studies.  There are questions about why the tethering study is still included given 

NOAA comments.  The group would like to discuss options and alternatives.  The group 
wants to have confidence that there are studies that will sufficiently evaluate predation, 
attraction, and change in behavior.  Further, there is a question as to whether it is OK to 
assume presence rather than establish presence through study.  

b. Duration of Studies.  The current application includes no more than 3 years of study 
(except pinniped observations).  Some members of the group believe 5-10 years may be 
more appropriate to get the information that is needed.  Other members believe that for 
some studies 3 years will be enough for other studies it will not be enough.  The group 
would like to work on language that makes it clear that the Adaptive Management Group 
will ultimately determine whether 3 years of information is sufficient or if more 
information is needed.   

c. Biofouling.  The group would like to discuss why the catenary lines are being cleaned but 
the tendon lines are not being cleaned.  The ecological effect seems similar to the group. 
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d. Green Sturgeon.  Add additional information.  Modify conclusion to say that because of 
limited numbers the group determined no need to study at this time, but any presence will 
be logged and reviewed by Adaptive Management Group.   

e. Cumulative Effects.  The wave, current and transport study will be something to watch in 
terms of cumulative effects.   

f. Juvenile Dungeness Crab.  The group is interested in study of the impacts to juveniles.  
g. Hook and Line approach.  There is a question about whether hook and line is a sufficient 

method of sampling.  
h. Night time sampling.  Discuss what options might exist for night time sampling.   
i. Baseline Whale Information.  The group would like to see the results of grey whale study 

and confirm a date for the experts meeting.   
j. Whale Entanglement Risk.  Engage the whale experts in the following review: 

i. Further define which lines are “taut” or “slack” and what that means.  Re-confirm 
the expert’s view that they are not concerned with whale’s being entangled in 
“taut” lines.   

ii. Provide outside expert review of the configuration of mooring lines.  Include that 
expert in the expert meeting.   

k. Beach Observation.  Include, evaluate, or offer under AMP the ability to monitor whale 
migration through the project from the elevated areas of the beach.  

l. Response Plans. 
i. Add specific NOAA guidance on how to respond to an aquatic resource 

entanglement, injury, mortality.   
ii. Include language the helps the reader to link the different response plans:  SPCC, 

aquatic resource, human health and safety.   
m. EMF.  Need clarity about how to use the table.  Most of these species are not from here. 

Are they serving as a proxy?  Literature search doesn’t make sense as a mitigative measure 
because we’ve already demonstrated not much information for these species.   

n. Pinniped.   Need to clarify if there are 3 or 9 observations.  Why not winter observations.  
Will there be skilled observers? 
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Hawthorne, Joy

Subject: DTA/NMFS Conf Call - Friday 1-3pm
Attachments: Tehan, M. - Ocean Power Technologies Environmental - 4-11-08-2.pdf

From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov]  
Sent: Thursday, August 14, 2008 11:20 AM 
To: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Nick 
Furman; Jim Hastreiter; Ken Homolka; Murphy, Michael; Laurel Hillmann; Mary Grainey; Sharon Kramer; Hugh Link; 
Marilyn Fonseca; Browne, Peter; Doug Young; Steve Kopf; Scott Groth; Michael Donnellan 
Cc: Rick Brodeur; Cathy Tortorici 
Subject: DTA/NMFS Conf Call - Friday 1-3pm 
 
Hello, 
 
As mentioned at yesterday's OPT meeting, there will be a conference call with DTA and the NWFSC to discuss 
the comments provided by the Center on April 11, 2008 (see attached).   
The topics that may be discussed on tomorrow's conference call are:  
 
-Juvenile salmon sampling plan (use of small mesh gill nets, surface trawl, tethering) 
- Rockfish (tagging experiment) 
- Dungeness crab (sampling for juveniles) 
-Flatfish and epibenthic inverts (sampling gear) 
-Pelagic fish and inverts (sampling gear) 
-Duration of sampling (3 yrs is the current proposal) 
-Green sturgeon 
-Larval sampling 
 
I am still working with Ric Brodeur to confirm which folks from the Science Center will be able to participate, 
thus, some of these issues may need follow-up at a later discussion. 
 
Call-in #: 503.326.7672 
Date/Time: August 15 (1-3pm) 
 
Fyi, if you are the first person to call-in to the number, the line will continue to ring until another person joins 
in. 
 
Feel free to contact me with any questions, 
-Bridgette 

--  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Friday, August 29, 2008 1:58 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Nick Furman; Jim 

Hastreiter; Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary 
Grainey; Sharon Kramer; Hugh Link; Marilyn Fonseca; Browne, Peter; Doug Young; Steve 
Kopf; Scott Groth

Subject: August 13th Meeting Summary
Attachments: summary_draft._8-13-08.doc

Attached is the meeting summary from the August 13th meeting.  Please feel free to send me any revisions or 
additions if you feel that something was missed or mischaracterized.  
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Subgroup 
August 13, 2008 

Meeting Summary 
 

In Attendance: 
Jim Hastreiter, FERC 
Greg McMurray, DLCD 
Bridgette Lohrman, NOAA 
Laurel Hillman, OPRD 
Ken Homolka, ODFW 
Mary Grainey, OWRD 
Steve Kopf, OPT 
Mike Murray, DTA 
Marilyn Fonseca, DEQ 
Peter Brown, DTA 
Nick Furman, Oregon Dungeness Crab Commission and SOORC 
Hugh Link, Oregon Dungeness Crab Commission and SOORC 
Cathy Tortorici, NOAA 
Justin Klure, OPT 
Herb Nock, OPT 
 
On the phone:   
Robin Hartmann, Oregon Shores 
Cherise Oram, Stoel Rives 
Mike Donnellan, ODFW 

Meeting Summary 
 
Agenda Review: 
Therese reviewed the agenda with the group and stated the goal for the day was to develop a list of action 
items needed to get to settlement. The group also wanted to know if there might be a 30-day extension on the 
timeline.  Therese suggested that the issue of schedule be discussed after the group had identified the scope 
of issues to be addressed. 
 
Overall Approach and Timeline: 
Steve told the group the Draft License Agreement (DLA) was distributed on July 7 or 8th so they hoped to 
have all comments by early October. They will then submit everything to FERC by mid-October.  The main 
question for the agencies, according to Steve, is: “Does this document meet your needs for settlement?” The 
challenge today is not to get too detailed, in Steve’s opinion. He went on to say that he felt today’s 
discussion would be best at a “higher level” in talking about the practicalities of changes in the draft. He 
explained they will be talking with the NOAA Science Center people on Friday to address the specific 
comments NOAA has made on the fish and invertebrates study.    
 
Cherise talked about how important it was to review the DLA for several reasons. It is important to make 
sure everyone understands the project’s construction and operation. It is also critical that all agree with the 
Study Plans and corresponding Adaptive Management Plan (AMP). Cherise explained that by signing the 
Settlement Agreement (SA), each agency is agreeing to the AMP, Study Plans, the construction, and 
operation described in the License Application.  As far as the PDEA is concerned, she shared that the PDEA 
is OPT’s document and they want to make sure it is a representation of all discussions.  She also highlighted 
that the conclusions in the PDEA are OPT’s.  The Agencies will still be able to comment on the PDEA 
through the FERC process.  



 2 

 
There were several FERC questions, so Jim took some time to explain how he believes FERC will review the 
DLA and PDEA.  He explained that FERC will look to the License Application to describe the 
comprehensive development of the project, how it will operate, and the mitigation measures. The 
Commission will want to know that there was agreement on the issues and corresponding resolutions.   
 
There was discussion on the level of agreement among the parties on the PDEA.  Cathy explained that 
NOAA usually requires a BA because an EIS is too general and NOAA usually needs more details. She went 
on to say that information in the EA needs to be reflected in the BA and vice versa. Thus with an EA and 
BA, it looks like there is nothing to hide.  Jim indicated that FERC will want to know that the parties view 
the PDEA and SA as consistent in the description of effects and mitigation.  Otherwise, it will raise questions 
for FERC about the level of agreement.  The group agreed that it was preferred to be able to say there is 
consistency in the major substantive issues.    
 
There was question among the group as to whether FERC would pursue an EIS or an EA.  Some group 
members were concerned about the FONSI that was currently included.  Jim shared that FERC tends to lean 
towards an EA when there has been settlement and has been expanding the EA process rather than initiating 
an EIS. With the EA there are no scoping meetings and with the EIS there is.  
 
Cathy is concerned that without and EIS there will be no public process. Greg stepped in and said he is 
worried about public opinion and there are responsibilities to tell the public all is safe. He thinks the public 
comment process or the lack of will be an issue. The public perception of mitigation and its perception that 
the agencies have done “due diligence” is important. Jim added that FERC could indeed require a public 
process. The Commission can ask for a scoping meeting.  
 
To summarize this discussion, Therese reiterated the License Application and the SA are consensus 
documents. The PDEA needs to be consistent with the SA on substantive issues, but is not a consensus 
document. The signing of the SA is not an endorsement of the PDEA.  
 
Specific Examples of Agency Concerns with the PDEA: 
There were concerns from the agencies about the approach in the PDEA. The group identified examples and 
developed seven general categories of concerns. The categories are:  

 Logic does not support conclusion(s),  
 Use of strong adjectives,  
 Recognize the uncertainties,  
 Connect studies and use of AMP with uncertainties,  
 Consistency of language and conclusions throughout the document,  
 Summarize and reference the support for conclusion(s),   
 Address missing information that supports the arguments. 

 
The group then talked about specific examples to help Peter understand what they were most concerned 
about. Peter made note of the detailed specifics and, in general, the comments included the following by 
category.  

Logic doesn’t support conclusion – sediment and footprint language, 5-107, 10-1. 
Strong adjectives – “minimal effect on crabbing” is throughout the document. Nick and Hugh are 
concerned about that language. 
Recognizing uncertainties – 5-107 and 10-1. There are over-reaching conclusions that don’t match the 
uncertainties.  
Connecting studies and use of AMP with uncertainties – Cumulative effects needs to be better 
described. There are levels of uncertainties and that needs to be described. An explanation of how a 
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conclusion was reached needs to be better described in several parts of the document. A qualitative 
description of conclusions needs to be better written and delineated. With regards to EMF, it needs to be 
better delineated between lack of evidence so no effect rather than lack of evidence indicates 
uncertainty. Need to explain the length of the study more succinctly and accurately. Need to better 
explain the basis for the study is because of the uncertainty. There needs to be a better explanation of the 
differences in the studies during the literature review and why a study is needed in this project 
particularly with regards to EMF.  
Consistency of language and conclusions throughout the document – Describe how the proposed action 
is directly related to the AMP using the same language throughout SA, AMP, and PDEA.  
Summarize and reference the support for conclusion(s) – The group was concerned that the AMP was 
not referenced in this document. Mike explained the AMP was not referenced because it is not finalized. 
There will be more appropriate AMP references in the final document.  

 
General Discussion of DLA and SA process: 
The group discussed the overall process for moving this DLA review and SA process forward.  

 There needs to be consensus on the Settlement Agreement language, which will include the study 
plans.  

 There also needs to be consensus on the License Application which will include the Adaptive 
Management Plan. 

 Finally, there needs to be support for consistency between the PDEA with the Settlement Agreement 
and License Application.  

The group stated they all wanted to be able to see the document again before they sign it.  
 
Steve suggested a three-pronged approach to the review process.  
1. The comments will be collected and can be submitted either written or by phone.  
2. OPT/DTA will then redline the document and send it out again for review.  
3. A WebEx meeting with everyone will be scheduled to discuss and finalize the redline document.   
 
Steve also wanted to make sure the group understood why OPT wants to keep this review as an informal 
process. He thought this informal process was much more collaborative and efficient. In his mind, if the 
process was formal, he felt that means all of this work (process) had broken down.  The group discussed the 
benefits and drawbacks on providing OPT with written comments.  Both NOAA and ODFW said there is 
value in having a record of their comments and the ability to track what has been accepted, acknowledged, 
and resolved.  The group agreed that those agencies that wanted to have a written record could do so through 
this process and still meet the informal and collaborative approach being proposed.   
 
Therese then surveyed the entire group to determine how each agency would submit comments to OPT. 
It was also agreed that all agency comments would be to OPT on or before August 27th with one exception 
for NOAA, which would submit their comments by September 3rd. The survey results are as follows: 

NOAA – written comments by Sept. 3 
DLCD – phone 
WRD – phone 
ODFW – written and phone 
OPRD – written and phone 
DEQ – phone 
SOORC – written 
Oregon Shore – written 
USFWS – to be determined 
Surfrider – to be determined 
The review process for the other subgroups will still need to be determined.  
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Mike and Peter said they would have the redlined changes to everyone by September 11. 
 
The WebEx will then be scheduled for September 17.  A follow-on face to face meeting would occur on 
Monday, September 22nd.  All agencies were asked to hold both days from 9:00 a.m. to 5:00 p.m. in their 
calendars until confirmed. Steve told the group that he wants to do a dry run of the WebEx beforehand to 
make sure everyone has the capabilities to participate.  
 
Specific Study Related Issues: 
Salmonids – There will be a conference call on Friday with Rick Brodeur and Sharon Kramer with the 
NOAA Science Center.  Bridgette will send the information about his meeting to all Aquatics Subgroup 
members.  
 
One point of discussion was the “assumption of presence.”  Based on previous experiences, Ken Homolka 
wondered if FERC would accept this or require proof.  After some discussion, the group determined that 
there is sufficient existing data to provide proof of presence.  Ken will help determine the existing 
information to be referenced.  
 
Duration of Studies – There is some concern that not all studies will have provided sufficient information by 
the end of year three.  The group agrees and understands that it is the role of the AMP to assess the 
information and decide whether to discontinue or continue.  There is a desire for greater clarity in the 
language to describe what happens after the first three years of studies. Steve said he will ask Cherise how to 
language this issue so it is consistent throughout the document and not too repetitive.  
 
Crabs – Juvenile crabs and sampling will be a part of Friday’s call, according to Bridgette, if Bob is able to 
be on the line. As Cathy previously stated, NOAA is concerned about the crab stage-of life issues and needs 
to better understand the crab life cycle. It needs to be on record for NOAA that this issue was discussed.  
 
Biofouling – The group had a question as to why the tendon lines were not being cleaned consistent with the 
catenary lines.  Research indicates biofouling will have no operational effect on the tendon lines, according 
to Peter. The catenary lines will be periodically cleaned because biofouling can have a detrimental effect. 
Currently the study makes no mention of how the cleaning may impact the ecosystem. The group wants the 
study to provide information to justify cleaning impact or no impact so it is specifically mentioned.  
 
Green Sturgeon – Cathy stated she believes the green sturgeon concerns need to be documented in the study. 
Mike D. referenced a new study that has not yet been published that indicates there are more sturgeon than 
what the current study plan indicates. Mike will provide his references to Sharon. This will be discussed 
more thoroughly in Friday’s NOAA Science Center conference call.  
 
Cumulative Effects – How it is referenced in the document is too general, according to the group.  This will 
be discussed in more detail during the NOAA Science Center call.  
 
Hook and Line – to be discussed with NOAA on Friday. 
 
Nightime Sampling – to be discussed with NOAA on Friday.  
 
Mooring Lines – Robin wants to ensure that the whale experts fully understand the tautness of the mooring 
lines. She would like the whale experts to review the array animation. Steve agreed this would be a good 
idea. Robin had three parts to her concern and what she believes needs to be part of the whale experts agenda 
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– build into the agenda a showing of the animation video, have an engineer there to discuss the mooring lines 
and corresponding tension/movement, and  
 
On shore whale monitoring – Robin would like the whale experts to consider shore monitoring once the 
project is in the water.  Robin understood the limitation to be that there were not locations that were high 
enough elevation.  Since the conversations with Bruce Mate she has identified two sites that she believes are 
high enough.  Steve cited Dr. Bruce Mate’s opinion that shore monitoring would not be effective and Steve 
will revisit this with Dr. Mate.   
 
EMF – The table needs to better indicate why proxy species are being used – due to lack of literature on 
specific species of concern.  It also needs to explain how the information can be correlated to the species it is 
representing.  
 
Pinnipeds – The group wanted to know if there are going to be three or nine observations. Peter and Mike 
said there will be at least nine and potentially more.  He reminded the group that winters are tenuous so that 
is why the current description doesn’t specify winter observations.  However, if they are out there, they will 
conduct observations.  Based on the group’s question about the expertise of the observers, Peter explained 
that the study plan indicates those observations will be made by “trained observers.”  
 
General questions – The group posed the question of what happens with the data that comes in before the 
AMP committees are formed because technically the committees do not coalesce until after FERC approves 
the license.  Steve was going to talk to Cherise and see about that issue.   
 
Update on Whale Migration Study: 
Steve gave the group an update. The study results should be out by the end of summer. The study monitored 
both the north and south migration. There were 120 separate whale tracking lines and 3100 fixes or sightings 
(many could be the same whale). A whale expert conference will be held in Portland on October 9-10 to go 
over the results.  
 
Next Steps: 

 Friday, August 15 is the NOAA Science Center conference call.  
 Peter will contact the agencies who are giving phone comments.  
 All comments whether written or by phone are to be provided to DTA by Wednesday, August 27th 

 
Upcoming Meetings 

 Wednesday, September 17th WebEx  (9:00 – 5:00) 
 Monday, September 22nd, Stoel Rives Offices  (9:00 – 5:00) 
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Hawthorne, Joy

Subject: FW: OPT - SPCC and Recovery Plans

From: Murphy, Michael  
Sent: Tuesday, September 09, 2008 12:00 PM 
To: Michael Harvey; calum.stevenson@state.or.us; Lucia.E.Mack@uscg.mil; Doug_Young@fws.gov; Ken Homolka; Jeff 
Farm; Randy Henry; Mary Grainey; Greg McMurray; Arrow Coyote 
Cc: 'Therese Hampton @ H&H Solutions'; Browne, Peter; Steve Kopf; Murphy, Sean; Wolff, George 
Subject: OPT - SPCC and Recovery Plans 
 
Good morning, 
  
Based on responses received to date on a good time for a call, we are scheduling a call for this Thursday at 1:30 pst to 
discuss the draft SPCC and Recovery plans.  Please set this time aside and I will forward the conference call information. 
Also, please let me know if you will not be able to participate in the call. 
  
Best Regards 
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Walker, Colleen

From: Bridgette.Lohrman [bridgette.lohrman@noaa.gov]
Sent: Friday, September 19, 2008 5:03 PM
To: Therese Hampton @ H&H Solutions; Greg McMurray; Robin Hartmann; Pete Stauffer; Justin 

Klure; Cristen Don; Nick Furman; Jim Hastreiter; Ken Homolka; Murphy, Michael; Laurel 
Hillmann; Mary Grainey; Sharon Kramer; Hugh Link; Marilyn Fonseca; Browne, Peter; Doug 
Young; Steve Kopf; Scott Groth

Subject: Re: 11:30 - 12:00 Monday Meeting

One item that we should discuss further and the half and hour may not be enough time to do 
so, is the recent publication of a federal register notice from NMFS proposing critical 
habitat for the Southern DPS of green sturgeon. You can see the materials at: 
http://www.nwr.noaa.gov/Other‐Marine‐Species/Green‐Sturgeon.cfm 
The proposed critical habitat extends along the OR nearshore out to the 110m depth contour. 
 
‐Bridgette 
 
Therese Hampton @ H&H Solutions wrote: 
> Comments are still coming in and being processed on the study plans,  
> DLA and PDEA.  For that reason, we need to modify the meeting time for  
> Monday.  I am proposing a 30 minute conference call so that we can  
> talk about revised schedule. 
>   
> Date:  Monday, September 22nd 
> Time:  11:30 ‐ 12:00 
> Conference Call Line:  712‐432‐0150  passcode 149725 
> Purpose:  To discuss modified schedule for completion of documents 
>   
> Thanks!  Therese. 
>   
> ‐‐ 
> Therese Hampton, Principal 
> H&H Solutions LLC 
> "Leading People to Positive Results" 
> 360‐210‐7325 (office) 
> 360‐852‐7366 (cell) 
 
‐‐ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Bridgette Lohrman 
Oregon State Habitat Office 
Habitat Conservation Division 
NOAA's National Marine Fisheries Service 
1201 NE Lloyd Blvd, Suite 1100 
Portland, Oregon 97232 
Phone: 503.230.5422 
Fax: 503.231.6893  
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Wednesday, October 01, 2008 11:50 AM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Nick Furman; Jim 

Hastreiter; Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary 
Grainey; Sharon Kramer; Hugh Link; Marilyn Fonseca; Browne, Peter; Doug Young; Steve 
Kopf; Scott Groth

Subject: FW: Marine mammal experts - meeting October 9 and 10, 2008

See the e-mail below with the list of marine mammal experts participating in next week's conference.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
  
Subgroup members had requested that a list of the marine mammal experts that will participate in the 
meeting on October 9 and 10, 2008 be sent, once confirmed.  These are below and are in addition to 
Bruce Mate, Joel Ortega, and the NMFS Seattle marine mammalogists. 
  
Thanks. 
  
Peter 
  

Current list below: 

Dr. Dave Mellinger, Oregon State University/NOAA Fisheries 

Dr. Christopher W. Clark, Cornell Laboratory of Ornithology 

Dr. Charles R. Greene, Greeneridge Sciences, Inc. 

Dr. Sue E. Moore, National Marine Mammal Laboratory, NOAA Fisheries 

Dr. Brandon Southall, Ocean Acoustics Program, NOAA Fisheries 

Dr. Bernd Wursig from Texas A&M University 

Dr. Adam Frankel who works for Marine Acoustics, Inc. 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Wednesday, October 15, 2008 6:46 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Cristen Don; Nick Furman; Jim 

Hastreiter; Ken Homolka; Bridgette Lohrman; Murphy, Michael; Laurel Hillmann; Mary 
Grainey; Sharon Kramer; Hugh Link; Calum Stevenson; Marilyn Fonseca; Browne, Peter; 
Doug Young; Steve Kopf; Scott Groth

Subject: FW: Reedsport Project revised study plans
Attachments:    Reedsport Project revised study plans

Attached is a note from Peter and revised study plans for your review.   
  
I am still working to finalize the review meeting.  I will be sending a meeting notice soon. 
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
  

-------------- Forwarded Message: --------------  
From: "Browne, Peter" <Peter.Browne@DevineTarbell.com>  
To: "Therese Hampton @ H&H Solutions" <hh_solutions@comcast.net>  
Subject: Reedsport Project revised study plans  
Date: Wed, 15 Oct 2008 22:11:53 +0000  
 
Therese,  
 
Will you please forward the following to the Aquatic Species Subgroup:  
 
* revised EMF Study Plan  
* revised Pinniped Study Plan  
* revised Fish and Invertebrates Study Plan  
* revised Impacts to Offshore Avians Study Plan  
* revised Wave, Current, and Sediment Transport Study Plan  
* comment response matrices  
 
All the revised study plans are in track changes except for the Fish and  
Invertebrates Study Plan. There were so many changes made to this study  
plan, including revisions by a technical writer, that it was very  
difficult to read. Please l et me know if someone wants to see the track  
changes version and I can send it to them.  
 
The Cetaceans Study Plan needs to be revised following the meeting of  
marine mammal experts last Thursday and Friday in Portland. Once  
revised, this study plan will be distributed to the subgroup.  
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There are two comment response matrices. One matrix provides responses  
to ODFW comments on the Fish and Invertebrates Study Plan. It is the  
result of discussions between the OPT team and ODFW staff, and is  
organized by comment theme. The other matrix presents all other  
comments received on the study plans and OPT's response.  
 
Thank you,  
 
Peter  
 
<> <>  
<> <> < 
10_15_08.pdf>> < 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Draft Issue Assessment 
Issue No. 17 - Wave, Current, and Sediment Transport 

June 20October 15, 2008 
 
1.0 Description of Issue 
 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 540-year license to develop and operate the 
Reedsport OPT Wave Park.  The project will consist of deployment and operation of 
10 PowerBuoy wave energy converters (WECs) having a total capacity of 2.1 megawatt (MW), 
to be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon 
(Figure 1).  The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within 
which the 10-PowerBuoy array will be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.12 km2).  The PowerBuoys will be deployed in an array of three rows, approximately 
in a north-south orientation and parallel to the beach.  The two outside rows will consist of three 
PowerBuoys and the middle row will consist of four PowerBuoys.  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2010. 
 
Large floating objects such as WECs will potentially reflect and scatter wave energy in addition 
to the wave energy they absorb.  Stakeholders have expressed concerns about the potential 
impacts of wave farms to the physical environments and ecosystems.  The elements of this work 
plan are based on criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994) 
 
2.0 Relevant Existing Information 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
 
The generated power will be transmitted to shore for interconnection to the electrical grid  via an 
armored subsea cable.  The cable will be connected to the PowerBuoy array and will follow an 
easterly course about 2 miles to the underwater outlet of an existing effluent discharge pipe, 
which is located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent 
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FIGURE 1 
PROJECT LOCATION MAP 

**REPLACE WITH: PROJECT_LOCATION_MAP_092608.PDF @ 
P:\OPT\211.0001_OREGON_WAVE_PROJECT\GIS 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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pipe outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 2 
meters). 
 
The Electric Power Research Institute (EPRI) conducted a wave energy feasibility definition 
study for a number of sites in Oregon in 2004 (EPRI 2005), including the proposed project area.  
EPRI concluded that Oregon has very powerful waves and that the total wave energy resource 
potential off the coast of Oregon has the potential to supply about 20 percent of the state’s total 
electrical demand.  EPRI reported that the nearest wave data buoy to the project site is the 
Coquille River Station (CDIP 0037) data buoy, located at a depth of 210 feet (64 m) about 
70 miles (110 km) southwest of the project site.  From results of the 12 years of available data 
(1984 to 1996), the average annual wave power at the data buoy is 21.2 kW/m, ranging from 
about 6 kW/m to 41 kW/m (Figure 3; EPRI 2005).  This range represents seasonal variation in 
average wave power with THE highest energy occurring during the winter and lowest energy 
occurring during the summer (EPRI 2005).  The largest single-wave event was estimated to be 
49.2 feet1, and the median height (trough to crest) of the one-third highest waves for a 12-hour 
period averaged over the 12-year dataset was 25.6 feet (EPRI 2004a). 
 

FIGURE 3 
MONTHLY AVERAGE WAVE POWER GENERATED AT COQUILLE RIVER 
STATION (CDIP 0037) DATA BUOY, LOCATED ABOUT 70 MILES (110 KM) 
SOUTHWEST OF THE PROJECT SITEA SITE NEAR THE PROJECT AREA 

 
Source:  EPRI 2004a. 

 
A recent report analyzed the potential impact of a number of wave energy device types, 
including the PowerBuoy, off the southwest coast of England (“Wave Hub Development and 
Design Phase Coastal Processes Study Report” by Halcrow Group Limited).  In that case, the 
wave energy park is located more than 20 km offshore, and potential wave height modifications 
were inferred using a simple numerical model that assumes the wave buoys behave like solid 
pilings.  Results suggest that the wave heights near the shoreline could be altered by a few 
percent. 
 
                                                 
1  This statistic shouldis not to be confused with the 100-year wave condition, which is the design criteria for the 

mooring and PowerBuoy structures. 
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3.0 Project Effects 
 
Due to its small size and distance from shore, OPT does not expect the 10-PowerBuoy array to 
significantly attenuate wave energy at the beach.  The PowerBuoys that will be installed at the 
Reedsport Project have a float diameter of 36 feet and will be placed approximately 330 feet 
apart.  Based on a Fresnel analysis (a numerical model) of the PowerBuoy array at these 
dimensions, OPT estimated attenuation of about 12 percent behind the PowerBuoys and a worst 
case instantaneous attenuation of wave amplitude at the beach of 2.1 percent.  This estimate 
assumes monochromatic waves, which would be worst case, and a directional wave spreading 
factor of 0.95.  Surfrider provided an independent analysis at a February 5, 2007 Oregon 
Solutions Recreation/Public safety meeting that confirmed an attenuation of less than 15 percent, 
given the current level of wave energy conversion technology and the density and placement of 
the proposed PowerBuoys. 
 
An analysis by the Office of Naval Research in an environmental assessment for the installation 
of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii 
concluded that the PowerBuoys would have only a very localized effect on currents, wave 
direction, and shoreline physiography.  Currents would only be affected within an area that 
would not extend more than a few PowerBuoy diameters (Department of the Navy 2003)., so it is 
reasonable to expect that While the Hawaii site differs physically from the Reedsport site, OPT 
believes these findings suggest that a project the size of the proposed Reedsport OPT Wave Park 
would only have a negligible effect on ocean currents, wave attenuation, and related erosion 
and/or accretion patterns in the Coos littoral cell. 
 
However, because of the lack of empirical data and the high degree of uncertainty inherent in the 
above analyses, the Aquatic Species Subgroup has expressed concerns about the potential 
impacts of the project to the physical environments and ecosystems (e.g., affect currents and 
erosion/accretion at the beach).  Depending on local seastate, and the size and other 
characteristics of the array (e.g., porosity), of thean array of PowerBuoys, they could cause 
changes in wave height and direction in its lee, at length scales similar to the spacing between the 
devices (330 feet). 
 
4.0 Need for Additional Information 
 
To address stakeholder concerns, OPT proposes to conduct a Wave, Current, and Transport 
Study to assess changes to the wave field and water column characteristics due to the placement 
of the PowerBuoy array. 
 
5.0 Study Plan   
 
OPT’s proposed Wave, Current, and Sediment Transport Study will provide an effective means 
to obtain site-specific data and evaluate, through associated modeling of acquired data, potential 
effects of the project on waves and currents.  Results of the modeling can be used to predict 
project effects, if any, on sediment transport.  In the event that substantial effects on waves and 
currents are observed, additional evaluation of effects on shoreline processes may be warranted. 
 
OPT has consulted with a group, led by Tuba Özkan-Haller of the College of Oceanic & 
Atmospheric Sciences, Oregon State University, to develop the Wave, Current, and Transport 
Study Plan, presented in this section.  The group consists of the following: 



 Appendix C - 128 Issue No. 17 - Wave, Current, and 
Sediment Transport 

 
� Tuba Özkan-Haller, Jack Barth, Robert Holman, Paul D. Komar - all at College of Oceanic 

& Atmospheric Sciences, Oregon State University; 
� Jonathan C. Allan - Oregon Department of Geology & Mineral Industries; 
� Merrick Haller - School of Civil and Construction Engineering, Oregon State University; 

and 
� Peter Ruggiero - Department of Geosciences, Oregon State University. 
 
The study plan authors anticipate that the plan will either provide reassuring data that suggests 
that effect of the wave energy park is minimal, or show that significant effects are present and 
therefore trigger the need to evaluate appropriate measures within the adaptive management 
process.  The proposed study focuses on: 
 
1. identifying the near-field effects of the PowerBuoys; and 
2. monitoring the bathymetry, shoreline contour, and water column properties to capture any 

anomalous nearshore effects. 
 
5.1 Sampling Methods and Rationale 
 
The proposed monitoring plan is depicted schematically in Figure 4 and includes in-situ 
observations of the wave field, vertical structure of horizontal currents and water-column 
properties, and synoptic observations of the wave field near the PowerBuoys with an X-band 
radar system.  Changes to the topography and bathymetry are monitored using regular beach 
surveys as well as a video-based monitoring system.  A numerical model of the effects of the 
PowerBuoys on the wave field utilizes these measurements either as input (e.g., bathymetry) or 
for calibration and validation purposes.  Each component is discussed briefly below. 
 
� In-situ Observations:  Wave observations near the PowerBuoy array will consist of in-

situ observations of the directional waves using two acoustic Doppler current profilers 
(ADCPs), one seaward and one shoreward of the wave park.  These observations sample 
the scattering pattern induced by the PowerBuoys and will serve as ground-truth for remote 
sensing observations (described next) and as input to and verification of a numerical model 
(described below).  The in-situ observations will also document changes in the vertical 
structure of horizontal currents, and the temperature and salinity fields.  In-situ instruments 
will be deployed over a two-month period during intermediate wave conditions (spring or 
early fall) shortly after the installation of the 10-PowerBuoy array.  

� X-Band Radar Observations:  This system is capable of imaging nearshore waves at the 
high spatial and temporal resolution necessary for nearshore applications with an image 
footprint radius of about ~2 to 3 km.  The system can be deployed onboard a ship and will 
provide a unique synoptic view of the wave scattering from individual PowerBuoys.  In-
situ ADCP data collected near the PowerBuoys and within the footprint of the radar 
images will be used to calibrate the wave radar data in order to estimate wave height 
variations across the imaged area.  Such calibrated radar image sequences will provide a 
unique and powerful data set for wave model comparisons.  Five 1-day deployments are 
planned, at least two will coincide with the time the in-situ instruments are in place.  At 
least two deployments will be during moderately-large wave conditions. 

� Video Observations:  Observations will be accomplished using Argus-like optical remote 
sensing approaches.  Sampling will be monthly, carried out manually, and will be based on 
a single digital camera that has been modified to collect time exposure images.  The 
camera will be mounted in a fixed survey spot and will collect imagery from a suite of 
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views that will be merged and geo-rectified later in the lab.  Features such as the shoreline 
and sand bar locations will be mapped over a substantial (~4 km) length of beach.  A 
baseline will be established prior to any device installations, then over time, potential 
anomalies associated with PowerBuoy installations can be detected. 
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FIGURE 4 
MONITORING PROGRAM FOR THE REEDSPORT WAVE ENERGY PARK 

 
Note:  Sensor locations are subject to change. 
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� Beach Monitoring:  This component has two key objectives:  first, document the baseline 
conditions at the Reedsport site.  These data are important for establishing baseline 
conditions that will be used in the initial development of numerical models.  Second, 
initiate a field-based observation program to document changes to the beach and nearshore, 
and compare those measured changes with the natural envelope of variability determined 
for the Reedsport site.  Data collected during the observation phase of the study will be 
utilized by the numerical modeling.  Monitoring of the beach profile network and 
topography (contours) will be carried out every three months.  Jet ski surveys of the 
nearshore will be conducted only once to provide the necessary data for the wave modeling 
effort. 

� Numerical Modeling:  This component of the study is geared towards modifying existing 
wave propagation models by approximating the PowerBuoys as stationary devices with 
associated empirical “transmission” coefficients.  Numerical models that can predict the 
transformation of waves from deep water (where they are observed by NDBC/CDIP 
buoys) to the nearshore already exist.  As part of this work, we will augment these models 
to represent the presence of individual or an array of PowerBuoys and validate the 
predictions with observations.  The observation program above is geared towards learning 
more about the nature of this scattering effect and will be used to calibrate empirical 
coefficients in the modeling framework.  Model results that consider the presence of the 
PowerBuoys can then be compared to model results for the area in the absence of them to 
quantify the effect of the wave park farm. 

 
5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
The proposed monitoring plan includes the following frequency: 
 
� In-situ Observations:  A two-month deployment shortly after installation of the 

10-PowerBuoy array is planned. 
� X-Band Radar Observations:  Five 1-day deployments are planned.  A few will coincide 

with in-situ observations, others will be at moderately-large wave conditions (when the in-
situ instruments may no longer be deployed). 

� Video Observations:  Sampling will be monthly, for the a period agreed by the Aquatics 
Implementation Committee through the Adaptive Management Process, carried out 
manually, and will be based on a single digital camera that has been modified to collect 
time exposure images. 

� Beach Monitoring:  Monitoring of the beach profile network and topography (contours) 
will be carried out every three months, for the a period agreed by the Aquatics 
Implementation Committee through the Adaptive Management Process.  Jet ski surveys of 
the nearshore will be conducted once to provide the necessary data for the wave modeling 
effort. 

� Numerical Modeling:  Modeling predictions will be carried out for any period of time in-
situ or radar observations are being collected.  Predictive model runs will also be carried 
out for normal as well as extreme wave conditions. 

 
The outline below for the time line of monitoring is presented as two phases:  those that begin 
prior to any installation (“baseline” monitoring) and those undertaken following the placement of 
an array of PowerBuoys, at which time the monitoring program will be fully underway. 
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� Design and Baseline Studies - The objective of this stage is directed toward analyses and 
measurements that provide a documentation of the environment at the site in the absence of 
PowerBuoys (the “baseline”).  This will include: 
− Analyses of the NDBC and CDIP buoy data to document the deep-water wave 

climates along the Oregon coast, including the development of a deep-water wave 
climate to the water depth at the project site; 

− Development and initial runs of the numerical models, applied both to examine the 
wave transformations for the undeveloped condition of the site and to produce initial 
predictions of the effect of the PowerBuoys; 

− Pre-development surveys of the beach and jet ski survey of the site; 
− Historical shoreline change analysis; and 
− Establish the ARGUS camera video site and begin observations of the beach and 

nearshore bars. 
� Monitoring of an Array of Energy Extraction Units - This phase will document the 

modified wave conditions of the PowerBuoys array, and its effect on the environment. 
− Deployment of ADCP’s and X-band radar to measure the waves and currents; 
− Numerical model analyses of the wave reduction and diffraction corresponding to the 

period of wave and current measurements, comparison between the models and data; 
and 

− Continue the periodic beach surveys and video observations to assess beach response 
to wave park. 

 
5.3 Metrics and Analyses 
 
The analysis that will be conducted for this study is discussed above in Section 5.1.  Metrics for 
each study component are discussed below. 
 
� In-situ Observations:  Metrics will include wave height, wave direction, and vertical 

structure of mean currents, temperature and salinity both seaward and shoreward of the 
PowerBuoys. 

� X-Band Radar Observations:  Observations will be processed with state-of-the-art 
methods to produce estimates of wave speed and wave direction over an area of radius 2 to 
3 km.  Using in-situ estimates to calibrate the radar image may lead to estimates of wave 
height over the entire region. 

� Video Observations:  Products will include monthly time-exposure images of the 
submerged topography.  Variance images will give indication of the presence of any rip 
currents before and after buoy installation. 

� Beach Monitoring:  Metrics will be based on shoreline position as a function of time.  
Development of potential rip embayments can be monitored. 

� Numerical Modeling:  Metrics will be wave height and direction in the lee of the wave 
park, percent-change in the wave height at the outer edge of the surf zone due to the 
presence of the wave park, resulting surf zone circulation. 

 
5.4 Constraints, Limitations, and Feasibility 
 
The study outlined above does not include all necessary observations to assess if any observed 
shoreline changes can be linked to the presence of the wave park or if, instead, they were results 
of the natural variability of the coastal zone.  Therefore, if significant shoreline changes are 



 Appendix C - 133 Issue No. 17 - Wave, Current, and 
Sediment Transport 

observed, appropriate additional steps or monitoring will be evaluated through the adaptive 
management process. 
 
6.0 Literature Cited 
 
Full citations referenced above are provided in the Literature Cited section (Section 11) of the 
PDEAAPEA. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Draft Issue Assessment 
Issue No. 2 - EMF 

June October 15, 2008 
 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 540-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to be 
located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon (Figure 1).  
The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-PowerBbuoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.12 km2).  The PowerBuoys will be deployed in an array of three rows, approximately 
in a north-south orientation and parallel to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys.  OPT plans to deploy the 10-
PowerBuoy array during the summer of 2010 (Phase 2).  Prior to that, OPT also plans to install a 
single PowerBuoy in 2009, which will not be grid connected (Phase 1). 
 
1.0 Description of Issue 
 
The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration or cause disorientation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  Agency 
staff are concerned that the project differs from traditional sources of anthropogenic EMF in the 
ocean (underwater power cables).  Specifically, agency staff noted that instead of a single cable 
lying on or under the seabed, the proposed project represents 10 PowerBuoys and associated 
cables running through the entire water column before running along the seabed to connect with 
the subsea pod.  There is therefore an identified need to further quantify EMF frequencies and 
field levels around the Reedsport Project components and to compare levels to known thresholds 
for species of concern. 
 
2.0 Relevant Existing Information 
 
2.1 Introduction 
 
EMF originates from both natural and anthropogenic sources.  Natural sources include the 
earth’s magnetic field and different processes (biochemical, physiological, and neurological) 
within organisms.  Marine animals are also exposed to natural EMF caused by sea currents 
traveling through the geomagnetic field.  Human created sources of EMF emissions include radio 
and TV transmitters, radar and submarine telecommunications (fiber optic and coaxial), and 
power cables.  These cables are numerous and have been in use for many years all over the 
world. 
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FIGURE 1 
PROJECT LOCATION MAP 

**REPLACE WITH (UPDATE SHOWING LINE UNDERGROUND) 
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EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family (sharks, skates, and rays) can sense the weak E 
fields that emanate from their prey’s muscles and nerves during muscular activities such as 
respiration and movement (Sound & Sea Technology Ocean Engineering [Sound & Sea] 2002).  
Organisms that can detect magnetic fields or B fields are presumed to do so by either iE field 
detection or magnetite-based detection.  iE fields are detected either passively (where the animal 
senses the iE fields produced by the interaction between ocean currents with the vertical 
component of the earth’s magnetic field) or actively (where the animal senses the iE field it 
generates by its own interaction in the water with the horizontal component of the Earth’s 
magnetic field) (Paulin 1995; von der Emde 1998).  The majority of these species are in the 
subclass Elasmobranchii.  Magnetite plays an important role in geomagnetic field detection in a 
relatively large variety of organisms (Kirschvink 1997), although the process is still being 
researched (Lohmann and Johnsen 2000).  Studies have shown that organisms such as diverse as 
Atlantic salmon, cod, plaice, eels, lampreys, sea trout, yellowfin tuna, lobster, crab, shrimp, 
prawns, snails, bivalves, and squid are able to detect B fields (Gill et al. 2005).  While data on B 
fields are limited, the ability of many organisms to detect magnetic fields suggests that potential 
interactions between B field and organisms could occur from the cellular to behavioral level (Gill 
et al. 2005). However, detection does not automatically translate to effect: for example, people 
do not cross a street to avoid walking under the shadow of an awning even though they can 
easily detect the difference in light.  The lack of negative effects is supported by many reports. 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
� Elasmobranchs - Elasmobranchs, the majority of electroreceptive species, are 

physiologically adapted to detect E fields for the purpose of prey foraging through electro-
receptors located in their Ampullae of Lorenzini.  Sharks are known to use a hierarchical 
sense response for prey detection with sight, hearing, and particularly smell predominating 
at a distance, and electroreception taking a major role in the final 20 to 30 cm of a reaction 
to a stimulus source (Gill & Taylor 2001).  This means that the E field sense is highly 
tuned for the final stages of feeding or detecting other animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (�V/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 
1997).  Gill & Taylor (2001) found that the lesser spotted dogfish (Scyliorhinus canicula, 
also called small-spotted catshark) were attracted to an E field of 10 �V/m at a distance of 
0.1 meters, which is similar to bioelectric fields emitted by dogfish prey.  In the same 
experiment, Gill and Taylor found that dogfish avoided constant E fields of 1,000 �V/m.  
Valberg (2005) found that the AC frequency range of a shark’s E field receptors is less 
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than or equal to 1/8 to 8 Hz, with no demonstrated sensitivity around  50 to 60 Hz range 
(the frequency for AC E fields associated with the power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish SEA Executive 2007).  Sharks can similarly 
create an iE field (range 5 to 50 �V/m) around their bodies as they swim through the 
earth’s magnetic field.  This iE field may allow them to detect their magnetic compass 
headings (Scottish Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (�T) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), 
sandpaper skate (Bathyraja kincaidii), and bat ray (Myliobatis californica) Pacific electric 
ray (Torpedo californica) may also occur in the area. 

 
� Pacific Salmon - Research has suggested that there are several potential mechanisms that 

Pacific salmon use for navigation, including orienting to the earth’s magnetic field, 
utilizing a celestial compass (sun and moon), and using the odor of their natal stream to 
migrate back to their original spawning grounds (Groot and Margolis 1998; Quinn et al. 
1981).  Crystals of magnetite have been found in four species of Pacific salmon, though 
not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  These magnetite crystals 
are believed to serve as a compass that orients to the earth’s magnetic field.  Yano et al. 
(1997) investigated the effects of artificial B fields on oceanic migrating chum salmon 
(Oncorhynchus keta).  In this study, chum salmon were fitted with a tag that generated an 
artificial B field around the head of the fish.  There was no observable effect on the 
horizontal and vertical movements of the salmon when the tag’s magnetic field was 
altered.  Quinn and Brannon (1982) further conclude that while salmon can apparently 
detect B fields, their behavior is likely governed by multiple stimuli as demonstrated by the 
ineffectiveness of artificial B field stimuli. These results were also demonstrated in studies 
conducted on another salmonid, Atlantic salmon (Salmo salar).  Results of research of 
effects of EMF showed that navigation and migration of Atlantic salmon is not expected to 
be impacted by the magnetic field produced by an underwater cable (Scottish Executive 
2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 
coho, Oregon Coast coho, Lower Columbia River coho, Lower Columbia River Chinook, 
Upper Columbia River Spring-run Chinook, Snake River Spring/summer-run Chinook, and 
Snake River fall-run Chinook Salmon.  Steelhead (O. mykiss) and cutthroat trout (O. 
clarkia) originating from the Umpqua River may also pass through the project area. 
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� Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 
fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
� Dungeness Crab - The Dungeness crab is the a largest edible crab in the Pacific 

Northwest, making this species  and supports an important for commercial and recreational 
fishery in Oregonies.   A review of the literature found no studies related to the Dungeness 
crab.  However, researchers such as Jernakoff (1987) have attached electromagnetic tags 
which emitted a 31 kHz signal on to western rock lobster (P. Panulirus cygnus), which is a 
member of the same family order (Decapoda) as Dungeness crab, with no reported ill 
effects.  Western Atlantic spiny lobster (P. argus) orient to the earth’s magnetic field 
during annual migration and diurnal travel (Herrnkind et al 1973).  Lohmann et al. (1995) 
demonstrated that the lobsters alter their course when subjected to a horizontal magnetic 
pole reversal in a controlled experiment. The Scottish Marine Renewables Strategic 
Environmental Assessment (Scottish Executive 2007) reported that there was no evidence 
that members of the subphylum Crustacea were sensitive to electric fields but that prawn 
had shown some attraction to the B fields of wind farm cable.  However, it should be noted 
that the document upon which this statement is based (ICES 2003) found that only one 
species, common shrimp (Crangon crangon), was “sometimes attracted” to the cables. 

 
� Plankton - Plankton are found throughout the ocean and provide a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 
3.0 Project Effects 
 
The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
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transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  The cable will be connected to the array and will follow an easterly 
course about 2 miles to the underwater outlet of an existing effluent discharge pipe, which is 
located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent pipe 
outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 
2 meters).  OPT intends to use trenching or jet plowing to bury the cable, but final determination 
will be based on the selection of the cable deployment contractor. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables (including the power/fiber optic cable exiting the 
bottom of each PowerBuoy).  The PowerBuoys produce power at frequencies between 1/12 and 
1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy 
and being transmitted to shore via the subsea cable.  The enclosed steel structure of the 
PowerBuoy and subsea pod designs will serve as Faraday cages, where an enclosure of 
conducting material results in an EMF shield. 
 
A Faraday cCage enclosure can be formed of solid material or screen material.  Faraday cages 
are sold commercially and are used to shield objects from electromagnetic radiation and also acts 
to reduce emitted electromagnetic emissions from devices inside the enclosure/cage (Pepro 2008; 
Holland Shielding Systems 2008).  An enclosure in an electric field, or an electric field present in 
a metal enclosure, causes free electrons to redistribute reducing/canceling the effects of the 
electric field such that there is no field present in the enclosure if subjected to the field and no 
field created outside the enclosure if an electric field is present inside the enclosure (Kimmel and 
Gerke 2006, IEeE Std 1100-19921).  The spar portion of the buoy is a cylinder made of steel 
totally enclosing all of the components located in the spar.  The enclosure formed by the spar 
will therefore act as a Faraday cCage (shield). 
 
Because of this Faraday cage shielding, the PowerBuoys and subsea pod should not emit 
significant E field radiation.  In addition, metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be 
used to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment. 
 
Results of model simulation studies showed that a cable with perfect shielding does not generate 
an E field directly, although a B field is generated in the local environment from the flow of 
electrical alternating current through the transmission cable.  As explained above, the B field 
generates a weak iE field within close proximity to the transmission cable that is within the range 
of detectability of electro-sensitive species.  Simulations with non-perfect cable shielding, where 
there is poor grounding of sheathes, showed that there is a leakage of E field, but it is smaller 
than the iE fields and unlikely to be additive (Centre for Marine and Coastal Studies [CMACS] 
2003).  The Faraday cages of the PowerBuoy and subsea pod and the metallic sheathing and 
burying of the project subsea cables will significantly reduce or eliminate E fields from being 
emitted into the surrounding aquatic environment, so that there will be little effect of project-
produced E fields on the behavior of marine organisms. 
 

                                                 
1  IEEE Std 1100-1992.  IEEE Recommended Practice for Powering and Grounding Sensitive Electronic 

Equipment.  Section 3.7.  Approved March 22, 1999. 
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Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003; 
Sound & Sea 2002; USACE 2004; Scottish Executive 2007; World Health Organization 2005).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the EIS for 
the proposed Cape Wind Energy Project in Massachusetts, the USACE (2004) analyzed potential 
impacts of EMF that would result from the project’s subsea transmission components to aquatic 
life and concluded that there would not be any adverse effects to the aquatic community from E 
fields and that any exposure would decrease rapidly with distance from the source.  An 
environmental assessment of wave and tidal energy conversion devices in Scotland concluded 
that EMF generated by tidal and wave devices are likely to be small and within the variation 
range of naturally-occurring fields in the North Sea (Scottish Executive 2007).  The World 
Health Organization (2005) reports that “none of the studies performed to date to assess the 
impact of undersea cables on migratory fish (e.g., salmon and eels) and all the relatively 
immobile fauna inhabiting the sea floor (e.g., mollusks), have found any substantial behavioral 
or biological impact.” 
 
Resource agency staff are concerned that the project differs from traditional sources of 
anthropogenic EMF in the ocean (underwater power cables).  Specifically, agency staff note that 
instead of a single cable lying on or under the seabed, the proposed project represents 10 
PowerBuoys and associated cables running through the entire water column, as well as the 
multiple cables running along the seabed, converging on the subsea pod.  Therefore, instead of a 
single linear source of EMF, as represented by the subsea cable running from the subsea pod to 
shore, the proposed project represents a matrix of cables and PowerBuoys spanning the water 
column and converging on the seabed in the PowerBuoy array area. 
 
4.0 Need for Additional Information 
 
Resource agency staff believe that the potential effects of this unique EMF-generating array 
should be evaluated in situ and potential effects to identified marine life examined.  Previous 
studies have identified the need to measure the response of electro-sensitive species with the 
characteristics and magnitude of cabling associated with off-shore energy projects (Centre for 
Marine and Coastal Studies 2005).  Research related to these topics is currently being conducted 
by Collaborative Offshore Wind Energy Research Into the Environment (COWRIE) (2006), but 
the results of this study are not yetwill not be available until May or June 2008 (personal 
communication, Dr Andrew B. Gill, Cranfield University, Cranfield, UK, February 8, 2008). 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994).  OPT believes that the proposed 
study methodology, within an adaptive management framework, will provide for a methodical 
and flexible approach to evaluate potential issues regarding EMF and project area marine 
resources. 
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5.0 Study Plan 
 
The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
 
5.1 Study Team 
 
OPT proposes to study the EMF of the PowerBuoy system in cooperation with Science 
Applications International Corporation (SAIC).  SAIC is a leading research and engineering firm 
with significant engineering and environmental documentation experience from numerous 
subsea projects.  The SAIC Team consists of staff from the Maritime Technologies Division, the 
Marine Operations Division, the Advanced Systems Division, the Environmental Planning, 
Engineering and Management Division, and experienced subcontractors.  The team employs 
scientists, engineers, marine technicians, divers and both SAIC towed systems and 
subcontractor-provided Remotely Operated Vehicle (ROV) assets. 
 
SAIC has performed multiple environmental assessments for subsea cable projects and has been 
involved with all aspects of the last several major subsea fiber optic cable projects off the west 
coast of California.  SAIC has performed baseline biological characterization studies using an 
ROV to describe marine resources (including commercial and recreational fisheries) along 
proposed cable routes, as well as addressed potential impacts from cable burial on hard- and soft-
bottom biological communities.  In addition, SAIC has worked closely with permitting and 
regulatory agencies to conduct installation and post-installation assessments of the impacts from 
installation activities (onshore and offshore). 
 



 

 Appendix C - 47 Issue No. 2 - EMF 

5.2 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances from the PowerBuoys will be modeled and compared to naturally-occurring 
field levels and the appropriate sensor technology will be selected. At this point, either installed 
sensors, diver hand-held instruments, and instruments mounted on a ROV are options. 
 
SAIC will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E- and B-fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
environment nor other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally-occurring field 
strengths will be obtained at the project site and a control site.  The instrumentation employed 
will be that selected during the earlier portion of this study. 
 
The E- and B-fields calculated during the Requirements Analysis and Literature Review phases 
of the EMF Study will be the basis for the stand-off distance to the control site.  Given the low 
levels expected, a distance of 100 meters to 1,000 meters is a reasonable distance. The candidate 
control site will have similar physical characteristics and will be reviewed to ensure that no man-
made obstacles (e.g., the outfall) are in the area. 
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The control site will be located within 5 km of the array.  Given the low levels expected, a 
distance of 100 meters to 1,000 meters is a reasonable distance.  The control site will have 
similar physical characteristics and will be reviewed to ensure that no man-made obstacles are in 
the area.  As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, 
the exact location of the control site will be determined in the field and then reported to the 
subgroup. 
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in 2009.  The 
same instruments, either installed or hand-held, used to establish the baseline data will be 
employed to assess field strength around the PowerBuoy in both an energized and de-energized 
state.  Because the unit will not be sending power to the grid, there will be no transmission cables 
or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, 10 PowerBuoys will be deployed and connected to the grid via an 
underwater cable.  Deployment of the 10 units is scheduled to occur during summer 2010.  
Installed or and hand-held units will be employed to measure the EMF for the following 
components:  1) the 10 PowerBuoys; 2) the cables leading from the PowerBuoys to the subsea 
pod; and 3) the subsea pod. 
 
To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently-installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly-sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor:  passive and enhanced magnetization; active AC; and active DC.  
Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 Subsea Cable Tracking System:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice and are commercially available. 
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5.3 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatics Implementation Committee and 
other interested stakeholders prior to the initiation of any assessment activities. 
 
Baseline measurements and installation measurements will be scheduled while crews and 
equipment are onsite.  The post-installation sampling schedule is quarterly for the first year and, 
based on measured levels, semi-annually for the next two years.  Given that higher sea states will 
both drive higher field strengths and increase the risk to divers and ROVs, data for higher field 
strengths may require the use of installed sensors during Phase 2 sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatics Implementation Committee and other interested stakeholders prior to 
the initiation of any assessment activities. 
 
5.4 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E-fields), as measured in microvolts per meter (�V/m), and magnetic fields 
(B-fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Attachment 1 of this 
document.   Additional research of available EMF threshold information for aquatic species will 
be conducted as part of this study, and it is anticipated new information will be updated as future 
studies are completed (such as the COWRIE field study of the response of electro-sensitive 
species to EMF fields).  Where threshold levels are not available in the literature for species of 
concern or appropriate surrogates, the Aquatic Implementation Committee will be convened to 
determine appropriate steps through the Adaptive Management Process to understand the effects 
of the EMF on these species. In the event that it is shown that the EMF emissions from the 
project site could be detected by any of these sensitive species, a targeted literature review will 
be conducted to determine the likely response pattern (e.g., no effect, confusion, avoidance, 
attraction) and mitigation strategies will be suggested if adverse effects are predicted. 
 
Study updates will be provided to the Aquatics Implementation Committee in the quarterly 
updates, with particular focus on whether EMF levels are measured at higher levels than 
expected.  Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 
PowerBuoys) stages of this study will be submitted to the Aquatics Implementation Committee 
within three months of completing the associated fieldwork.  Following review of the study 
report, the project team will initiate a discussion with the Aquatics Implementation Committee to 
determine if additional actions are warranted. 
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ATTACHMENT 1 
THRESHOLDS OF ELECTRO-SENSITIVE SPECIES 

Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m �V/m V/m �V/m 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) 

4x10-8 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

4.E-08 0.04 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

~5x10-8 V/m, 13% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >38 cm 

5.E-08 0.05 - - Kalmijn, 1982 

Elasmobranchs 5x10-7 to 10-3 V/m 
Species specific, mostly 
attracted to EMF 

5.E-07 0.5 5.E-03 5,000 Gill & Taylor, 2001 

Elasmobranchs 5x10-7 V/m resulted in 
detection of E fields 

5.E-07 0.5 - - Paulin, 1995 

Stingray (Urolophus 
halleri) 

5x10-7 V/m resulted in 
electrical orientation in 
some rays 

5.E-07 0.5 - - Kalmijn, 1982 

Elasmobranchs Response limited to 
frequencies < 8 Hz, 
evocation of well-
oriented behavioral 
responses even at E 
fields of 10-6 V/m 

1.E-06 1 - - Kalmijin, 2003 

Elasmobranchs 10-6 V/m the detection 
threshold for moving 
animals 

1.E-06 1 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-6 V/m initiated an 
orientation response for 
35-40% of both species 

1.E-06 1 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

< 10-6 V/m, 39% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >30 cm 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) Uniform fields of 5 Hz 
with a voltage gradient 
of 10-6 V/m exhibits a 
cardiac response 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) 10-6 V/m affected 
respiratory rhythm 

1.E-06 1 - - Kalmijin, 1966 

Smooth dogfish 
(Mustelus canis) – small 

< 2x10-6 V/m, 12% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
>18 cm 

2.E-06 2 - - Kalmijn, 1982 
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Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m �V/m V/m �V/m 

Smooth dogfish 
(Mustelus canis) – small 

< 3x10-6 V/m, 36% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
15 cm 

3.E-06 3 - - Kalmijn, 1982 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m Attraction at 
0.1 meter from source. 
DC and low frequency 
AC (0.5-20Hz) 
responded to the most 

1.E-05 10 - - Gill & Taylor, 2001 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid 
contractions 

1.E-05 10 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-5 V/m (2.5 to 3x10-6 
V/m = median response 
threshold) was the 
behavioral response 
threshold 

1.E-05 10 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) 

1 to 2x10-5 V/m 
Orientation to the 
bioelectric fields of prey 
in the wild 

1.E-05 10 2.E-05 20 Kalmijn, 2000a 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz 
slowed down heart beat 

4.E-05 40 - - Kalmijin, 1966 

Stingray (Urolophus 
halleri) 

5x10-5 V/m Recognition 
of EMF, undefined 
response 

5.E-05 50 - - Kalmijn, 2000a 

Sandbar sharks 
(Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

5.E-04 500 - - Kajiura and 
Holland, 2002 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance 
response 

1.E-03 1,000 - - Gill & Taylor, 2001 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 
mV/cm,  responses were 
searching for source and 
active foraging 

2.E-02 20,000 3.E-01 300,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.2-0.5 
mV/cm, response was 
searching for source 

2.E-02 20,000 5.E-02 50,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm 
or greater, response was 
avoidance  

6.E-02 60,000 - - Basov, 1999 

Telecost (bony fish) No response to fields 
below 6 V/m 

6.E+00 6,000,000 - - Scottish Executive, 
2007 

Cetaceans (whales and 
dolphins) 

No evidence to suggest 
impact from DC E fields 

- - - - Walker, 2001 

Crustacea No evidence to suggest 
impact from E fields 

- - - - Scottish Executive, 
2007 
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Organism 
Electric (E) Fields 

Reference 
Observation Frequency Range (Hz) 

Sharks ~<1/8 to 8 Hz was the operating 
range of shark low frequency AC 
receptors 

1/8 8 Kalmijn, 2000b 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz detectable frequency 
range 

1/8 8 Kalmijn, 2000a 

Small-spotted catshark (Scyliohinus 
canicula) 

10-5 V/m attraction at 0.1 meter 
from source. DC and low frequency 
AC (0.5-20Hz) responded to the 
most 

1/2 20 Gill & Taylor, 2001 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon (A. 
gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  
responses were searching for source 
and active foraging 

1 4 Basov, 1999 

Elasmobranchs Response limited to frequencies < 8 
Hz, evocation of well-oriented 
behavioral responses even at E 
fields of 10-6 V/m 

5 Kalmijin, 2003 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz slowed down 
heart beat 

5 Kalmijin, 1966 

Skate (Raja clavata) Uniform fields of 5 Hz with a 
voltage gradient of 10-6 V/m exhibits 
a cardiac response 

5 Kalmijn, 1982 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.2-0.5 mV/cm, 
response was searching for source 

50 Basov, 1999 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, 
response was avoidance  

50 Basov, 1999 
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Organism 
Magnetic (B) Fields 

Reference Observation Gauss** �T* 
Magnetic Field (magnetic flux density) 
Telecost (bony fish) B fields of 1-100 uT have been found to delay 

embryonic development 
0.01 1 1 100 Cameron et al. 1985 

and 1993;  
Zimmerman et al. 
1990 

Elasmobranchs Detection and response to B fields in the range 
25 to 100 uT against the ambient geomagnetic 
field (~36 uT) 

0.25 1 25 100 Meyer et al. 2004 

Telecost (bony fish) Some response by European eels to magnetic 
emissions from HVDC cables 

- - - - Westerberg 2000 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

- - - - Scottish Executive 
2007 

Magnetic Intensity Gradient (change with distance) 
Sharks Movements associated with  areas of high 

intensity slope in the Earth's magnetic field 
(0.37 mG/km)  

0.00037 0.037 Walker et al. 2003 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 0.374 mG/km B field up to 175 
meters depth 

0.000374 0.0374 Klimley 1993 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 12 mG/km B field  0.012 1.2 Klimley 1993 

Changes in Magnetic Field 
Black sea skates 
(Trigon pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

0.2 20 Brown et al. 1974 

Elasmobranchs Changing B fields around rate of 20,000 mG/sec 
evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

20 2000 Brown et al. 1974 

* As indicated in the APEA and study plan, the PowerBuoys produce power at frequencies between 1/12 and 1/8 cycles per 
second (Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy and being transmitted to shore via the 
subsea cable.  The enclosed steel structure of the PowerBuoy and subsea pod designs will serve as Faraday cages, where an 
enclosure of conducting material results in an EMF shield.  Because of this Faraday cage shielding, the PowerBuoys and 
subsea pod should not emit significant E field radiation.  In addition, metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be used to significantly 
reduce or eliminate E fields from being emitted into the surrounding aquatic environment. 
** Earth’s magnetic field = 0.5 gauss. 
1 Tesla = 10,000 gauss 
1 �T =  0.01 gauss 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Draft Issue Assessment 
Issue No. 3 - Pinnipeds 

June 20October 15, 2008 
 
1.0 Description of Issue 
 
The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys is undesired as it may be detrimental for resource management reasons as 
well as for power production.  As outlined in the Declaration of Cooperation1 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul-outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
2.0 Relevant Existing Information 
 
Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), northern elephant seal (Mirounga angustirostris), California sea lion (Zalophus 
californianus), and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service 
[USFWS] 2007).  In addition, northern fur seals (Callorhinus ursinus) can be present, but are 
rare.  Pinnipeds feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-
migratory species (e.g., rockfish, lingcod) (Pers. comm. Oregon Department of Fish and Wildlife 
[ODFW] Marine Mammal Research Program, September 7, 2007). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along the beach in the 
vicinity of the project area (Table 1).  Harbor seals are not migratory, though local movements 
are driven by season, pupping, and prey location.  The population of harbor seals in Oregon grew 
following protection under the Marine Mammal Protection Act of 1972 until stabilizing in the 
early 1990’s. The estimated population of harbor seals (all age classes) during the 2002 
reproductive period was 10,087 individuals (Brown 2005)Large population numbers appear to 
have exceeded equilibrium and may now be balancing (National Oceanic and Atmospheric 
Administration [NOAA] 2007d).  In Oregon, seals are born from March to May (USFWS 2007). 
 
Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
Although adult northern elephant seals are rarely reported in Oregon, juvenile northern elephant 
seals routinely come ashore typically during the April to August molting season.  Individuals 
remain mostly onshore during the molt, for around 2-3 weeks (NOAA 2007e; Brueggman et al 
1992). During the breeding season, northern elephant seals inhabit beaches on offshore islands 
                                                 
1  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul-outs. 
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and a fewer number of remote locations on the mainland.  The remaining part of the year, 
Outside of molting periods northern elephant seals live offshore.  Northern elephant seals can 
dive to depths of 5,000 feet.  Breeding generally occurs in the winter in Mexico and southern 
California.  The northernmost breeding ground on the Pacific coast is Shell Island 
(approximately 30 miles south of the project site; USFWS 2007).  Cape Arago, south of Coos 
Bay, is the nearest haul-out location of northern elephant seals (Table 1). 
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FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 
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TABLE 1 
PINNIPED SPECIES AND ABUNDANCE AT HAUL-OUT SITES IN PROJECT 

VICINITY (LANE, DOUGLAS, AND COOS COUNTIES) 
Haul-out Species Abundance 

Sea Lion Caves Steller sea lions Variable; up to 1,000 nonpups 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 
Cape Arago Steller sea lions Variable; up to 600 nonpups 

California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 
Northern elephant seals 20-30; a few pups 

Source:  Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007. 
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generally occurs in the winter in Mexico and southern California.  The northernmost breeding 
ground on the Pacific coast is Shell Island (approximately 30 miles south of the project site; 
USFWS 2007).  Cape Arago, south of Coos Bay, is the nearest haul-out location of northern 
elephant seals (Table 1). 
 
California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  California sea lions do not breed in Oregon 
or Washington (Brueggeman et al 1992).  In habitat north of California, the hauling out grounds 
are only occupied by males (USFWS 2007; Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007).  Males migrate north for the winter, but females and their pups 
remain in California year-round (USFWS 2007).  Therefore, only male sea lions are present off 
of Oregon and only during winter from fall to spring, with minimal numbers in the summer 
(ODFW letter dated 9/4/2008).  The primary haul-out areas along the Oregon Coast are Rogue 
Reef, Three Arch Rocks, Cascade Head, Orford Reef, Sea Lion Caves, Columbia River, South 
Jetty, and Shell Island of Simpson Reef, the latter two of which are within Cape Arago (USFWS 
2007; Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007; Pers. comm. 
ODFW, September 4, 2008). 
 
The Steller sea lion has a distribution that is widespread, occurring from Japan to the Western 
Gulf of Alaska and along the West Coast to northern California (ODFW pers. comm. 
September 7, 2007).  The eastern designated population segment (DPS), listed as federally 
threatened, exists along the Northern California, Oregon, and Washington coastline north to the 
Eastern Gulf of Alaska (NOAA 2007a, ODFW pers. comm. September 7, 2007).  Preferred 
terrestrial habitat is primarily on exposed rock shorelines associated with shallow well mixed 
waters, average tidal speeds and gradual bottom slopes (NOAA 2007a), although Steller sea 
lions can be found on gravel or cobbles beaches.  Additional potential haul-outs include a variety 
of habitats, such as jetties, breakwaters, navigational aids, floating docks, and sea ice (NOAA 
2007a).  Based on studies on California and Oregon populations, prey species consist of 
rockfish, hake, flatfish, salmon, herring skates, cusk eel, lamprey, squid, and octopus.  They are 
also known to consume an occasional bird or other marine mammal (NMFS 2007).   
 
Steller sea lion Bbreeding primarily occurs during June and July on rookeries situated on remote 
islands, rocks, and reefs (NOAA 2007a).  NOAANMFS has identified two critical rookery 
habitat locations within Oregon:  Rogue Reef and Orford Reef (NOAA 2007a).  The Rogue Reef 
is approximately 91 miles from the project site and the Orford Reef is approximately 66 miles 
from the project site.  The total number of non-pup sea lions counted during the breeding season 
surveys at these two sites has increased from 1,461 in 1977 to 4,169 in 2002 (Brown et al. 2002). 
These sites are also used for haul-outs outside of the breeding season (NMFS 2008). During the 
fall and winter many Steller sea lions disperse from rookeries and increase use of haul-outs 
(NMFS 2008). 
 
Some Steller sea lion haul-outs are used year-around while others only on a seasonal basis 
(NMFS 2008). Like other pinnipeds, Steller sea lions use haul-outs for molting, resting, and non-
breeding activity (NMFS 2008). ODFW identified Sea Lion Caves, located about 25 miles north 
of the project, and Cape Arago, located about 30 miles south of the project, as two significant 
haul-out sites that Steller sea lions use along the Oregon coast.  Steller sea lion abundance was 
characterized as variable but up to 1,000 non-pups for Sea Lion Caves and up to 600 non-pups 
for Cape Arago (Pers. comm. ODFW September 7, 2007).  Outside of the peak of breeding 
season (mid-June), the number of Steller sea lions on individual haul-outs can vary considerably 
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from day to day (NMFS 2008). While these haul-out sites are more than 25 miles from the 
project area, they are within the Steller sea lion’s foraging range. 
 
The eastern DPS, as a whole, has been increasing steadily at a rate of three to four percent 
annually for the past 30 years (up to 2002).  The current recovery plan stated the eastern DPS 
was stable and recommended it be considered for delisting (NMFS 20087). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Fur seals migrate in the early winter through 
the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern Pacific 
Ocean, they move into coastline habitat off of British Columbia, Washington, Oregon, and 
California.  Older males stay near the northern part of the range, while young males and females 
spend the winter feeding in the southern area.  Migrants feed at sea on small pelagic fish and 
squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figures 2 and 3.  Based upon existing documentation and aerial surveys, 
pinniped species generally occur along small island haul-outs and coastal shoreline.  Figure 4 
shows the locations of pinniped haul-outs in the vicinity of Reedsport, as well as location fixes 
for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
ODFW Marine Mammal Research Program, September 7, 2007).  Table 1 shows the species 
abundance at the haul-out sites.  Cape Arago is also the largest area haul-out for a number of 
pinniped species (Table 1).  
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along 
the beach in the vicinity of the project area (Table 1).   
 
The closest California sea lion and Steller sea lion haul-out areas along the Oregon Coast are Sea 
Lion Caves, located about 25 miles north of the project, and Cape Arago, located about 30 miles 
south of the project (Pers. comm. ODFW Marine Mammal Research Program, September 7, 
2007; USFWS 2007).  Pinnipeds at these locations do not pose a problem for the project as they 
will continue to utilize the existing natural sites, but fForaging sea lions can easily cover 100 
miles per day, and therefore, the project is within range of a number of haul-out sites as well as 
to other sea lions migrating through the area (Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007).  Therefore, the project is within the foraging range of several 
known haul-out sites as well as the migration path for some sea lions (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007). 
 
Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
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seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids (eared seals) such 
as sea lions is largely anecdotal in nature (Ban and Trites 2007).  The general consensus is that 
sites tend to be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 
1991). 
 
With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 3 
STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 

1989 AND 1990 

 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 4 
PINNIPED HAUL-OUT SITES AND CALIFORNIA SEA LION SATELLITE-TAG 

LOCATIONS FOR PROJECT VICINITY (LANE, DOUGLAS, AND COOS COUNTIES)* 

 
*Location fixes for California sea lions instrumented with satellite transmitters over the past several 
years.  Location accuracy ranges from several hundred meters to several kilometers.  Species that use 
each haul-out noted in Table 1 (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007). 
Source:  ODFW unpublished data. 
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salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 
3.0 Project Effects 
 
The floats of the PowerBuoy system present an opportunity for pinniped species to haul-out onto 
the float.  Pinnipeds are known to haul-out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the PowerBuoys from time to time.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 
4.0 Need for Additional Information 
 
Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following study plan to 
evaluate whether pinnipeds haul out on the floats and to evaluate if pinnipeds are attracted to the 
PowerBuoy array.  The elements of this study plan are based on the criteria set forth in the 
Oregon Territorial Sea Plan, Part Two (OPAC 1994).  OPT believes that the proposed study 
methodology, within an adaptive management framework, will provide for a methodical and 
flexible approach to evaluate potential issues regarding pinnipeds and the project. 
 
5.0 Study Plan 
 
OPT submitted an initial and subsequent drafts of the study plan to the Aquatic Species 
Subgroup for their review in fall 2007, and January 2008, and with the draft FERC license 
application and PDEA in July 2008.  The study plan has been prepared taking into consideration 
the comments raised by addresses many of the comments raised by stakeholders., including 
NOAA’s Oregon State Habitat Office, Habitat Conservation District and NOAA’s Protected 
Resources Division, during their review of previous drafts.  Additional comments were received 
from NOAA’s Science Center Staff on April 14, 2008; OPT will be continuing to work with 
NOAA staff to address these comments prior to submittal of the final license application. 
 
The goal of this study is to assess aspects of pinniped presence and abundancebehavior at the 
proposed Reedsport OPT Wave Park.  The primary objectives would include:  (1) observe 
pinniped use or non-use of the single PowerBuoy; and (2) determine if pinnipeds are prevented 
from hauling out on the PowerBuoys in the presence of either ultra high molecular weight 
polyethylene coating (UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of 
the single PowerBuoy by pinnipeds); and (3) collect information on.  As a secondary objective, 
information will be collected on the pinniped presence and abundance in and around the wave 
park when there is a single PowerBuoy (Phase I) and 10 PowerBuoys (Phase II). 
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5.1 Haul-Out Study 
 
As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul-
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or fencing) in preventing this 
behavior. 
 
To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2009) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul-out, as they would have difficulty staying on the float under these conditions.  
OPT has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar) indicates that material is not soluble in water and is considered a non-hazardous product.2 
When OPT does select a UHMWPE product, it will make sure that the selected product is not 
soluble in water and is considered a non-hazardous product. 
 
UHMWPE is commonly used in marine, sea ports, transportation, and warehousing applications 
for ultra low friction, high impact surfaces.  Common uses in marine environments include 
coatings on dock fenders, weather strips, and piling rub strips.  Such applications of UHMWPE 
have been tested for periods over 20 years in salt water, direct sunlight, and in cold weather3. 
 
OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with NMFS and the 
Aquatics Implementation Committee, install fencing around the perimeter of the float4.  Fencing 
has been successfully used to prevent haul-out behavior on buoys and docks by sea lions (NMFS 
1997).  If fencing does not prevent pinniped haul-out, OPT will consult with the Aquatics 
Implementation Committee to identify and implement an appropriate alternative measure. 
 
Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 
deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 

                                                 
2  MSDS sheets of these examples of UHMWPE can be viewed at http://www.roechling-

plastics.us/polymmsds.html; http://www.sdplastics.com/plasmap.html; http://www.redwoodplastics.com/files/ 
website_videos/TIVAR.pdf. 

3  Quadrant Plastics DockGuard Flier http://www.quadrantepp.com/default.aspx?pageid=257. 
4  During fabrication, OPT will outfit the single PowerBuoy with the needed attachment points for the fencing 

option. 
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Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
� Supervisor inspection of the PowerBuoy from shore via spotting scope (weekly); 
� Preventative maintenance/site inspection visits (monthly); 
� Unplanned Maintenance (unknown); 
� Cetacean Study visits to the PowerBuoy area (TBD); 
� Fish and Invertebrates Study visits (TBD); and 
� Offshore Avian Use Study visits (TBD). 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling for a full year following 
deployment of the single PowerBuoy, and will conduct a minimum of 75 direct observation 
events.  It is anticipated this number of observations, conducted throughout the year as described 
below, will provide sufficient statistical power to determine if pinnipeds are hauling out on the 
PowerBuoys.  Each of the listed bullets above represents an observation event; multiple 
observations in a single day will constitute a single observation event; therefore, at least 
20 percent of the days in each year would have one or more observations.  Observation events 
will vary in time, ranging from the supervisor surveying the PowerBuoys from shore 
(approximately one minute), to more repeated observations during visits to the project vicinity 
during other listed observation opportunities (representing cumulative tens of minutes).  
Observations will occur throughout the year (e.g., supervisor inspections to occur weekly, site 
inspections to occur monthly, Offshore Avian Use Study surveys to occur monthly for multiple 
days). 
 
Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoy.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatics Implementation Committee within two 
weeks that describes the event observed.  OPT will also initiate a discussion on how to best 
respond to the event, including the potential of implementing the fencing mitigation measure.  
OPT will also provide a summary of observations to the Aquatics Implementation Committee in 
quarterly periodic updates, schedule of which will be determined by the Aquatics 
Implementation Committee.  If no pinniped haul-out behavior is observed, OPT will provide a 
summary report to the Aquatics Implementation Committee within three six weeks of completing 
the direct observations of the single PowerBuoy. 
 
5.2 Evaluation of Pinniped Presence and Abundance 
 
Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the PowerBuoy array’s structure, in much the same way an artificial reef will serve 
as habitat for some species and that pinniped species may in turn be drawn to the area to feed on 
them. 
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While the Fish and Invertebrates Study will be conducted to assess potential changes in the 
marine community (including salmon) following project deployment, this study (the Pinniped 
Study) proposes to collect observational data about the number of pinnipeds in and around the 
wave park following the deployment of the single unit and after deployment of the 10 units.  This 
qualitative methodology is consistent with other preliminary studies involving new technologies, 
in that they tend to be oriented towards “hypothesis generation” or observational and descriptive 
in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish, in this case,  pinniped 
presence and abundancebehavior with regard to following deployment of the single and then 
multiple PowerBuoy array.  However, due to the necessity of being able to identify species type 
and numbers, observations will occur from vessels in close proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 
 
� Preventative maintenance/site inspection visits (monthly); 
� Unplanned maintenance (unknown); 
� Cetacean Study visits (TBD); 
� Fish and Invertebrates Study visits (TBD); and 
� Offshore Avian Use Study visits (TBD). 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling as follows: 
 
� Following single-PowerBuoy deployment (Phase I) - observations will be made 

opportunistically as outlined above for a full year. 
� Following 10-PowerBuoy deployment (Phase II) -  annually observations will be made 

opportunistically as outlined above during Years 1, 2, 5, 10, and 15.  Direct observation 
events will occur throughout the year. be completed for a full year   To ensure seasonal 
distribution,  with at least three observations events occurring in spring, summer, and fall; 
winter observations will be made as weather conditions permit. 

 
As the purpose of this study is to establish a qualitative evaluation of pinniped behavior presence 
and abundance in and around the wave park, there are no statistical thresholds to meet at this 
time. 
 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
 
� Species and number of pinnipeds present; 
� Number of pups present; 
�General behavior of pinnipeds, with particular focus as to whether pinnipeds are displaying 

foraging behavior; 
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� Closest observed distance from the PowerBuoy; and 
� Estimated swell height, Beaufort state, date/time of observation, and weather conditions 

(e.g., precipitation, air temperature, cloud cover). 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys (e.g., general condition of 
pinnipeds). 
 
OPT will provide a summary of study progress to the Aquatics Implementation Committee in 
quarterly periodic updates, schedule of which will be determined by the Aquatics 
Implementation Committee, with any observed foraging behavior highlighted.  In addition, OPT 
will provide a summary of results of the Phase I (single PowerBuoy) observations within six 
weeks of completing the direct observations of the single PowerBuoy, and will provide final 
results in an annual report.  For Phase II (10 PowerBuoys) observations, OPT will provide a 
summary of results in an annual report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped behavior presence and abundance offers a straightforward, 
repeatable means for assessing the effectiveness of haul-out deterrents.  While the nature of 
limited sampling periods means that events may occur that are unobserved, this type of 
uncertainly is inherent in any animal behavioral study.  We expect that this study will be 
supplemented by anecdotal evidence of pinniped responses to the PowerBuoy, which OPT will 
share with the Aquatics Implementation Committee. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the PowerBuoy or to access the site.  OPT’s reports 
will note incidents where site conditions influenced sampling activities. 
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Response to ODFW comments on Fish and Invertebrates Study Plan, dated September 4, 2008  
(Email from Ken Homolka to the Aquatic Species Subgroup on September 4, 2008; file named: 
ODFW_Study plan comments on OPT_Reedsport_DLA_Final09042008.pdf) 
 

Comment OPT Response 

JUVENILE SALMONIDS 
include gillnet sampling Agreed. OPT will include multimesh gillnet sampling as a part of the fish study plan to 

sample small, juvenile salmonids as well as larger life stages. This is also consistent with 
NMFS recommendations. 

include acoustic imaging 
survey 

OPT feels that the methods (gillnets and gut contents study) proposed in the study plan are 
superior to acoustic image surveying methods for sampling juvenile salmonids.  Acoustic 
imaging would not allow us to distinguish juvenile salmonids from comparably sized 
fishes.  In addition, acoustic imaging would offer a qualitative measure of general fish 
abundance and, possibly, some indication of the spatial positioning of fishes within a 
limited portion of the array, but cannot distinguish among individual species—a necessary 
prerequisite for a quantitative estimate of abundance.  Furthermore, acoustic imaging using 
a DIDSON-type device would cover only a fraction of the array, while OPT can sample 
much more of the array using gillnets.  

include adult salmonid 
sampling 

Agreed.  OPT will incorporate the use of multimesh gillnets and include a mesh size to 
sample adult salmonids.  NMFS and ODFW initially emphasized juvenile salmonids, this 
was agreed to in the Aquatics Species Subgroup, and therefore OPT’s  emphasis has been 
on this life stage. Furthermore, adults are presumed to be well equipped to minimize 
predation, better than juveniles.  For these reasons, the fish study plan emphasizes juvenile 
salmonids over adults.  Additional clarification is provided in the study plan. 

TETHERING 

oppose use of tethering  Agreed.  OPT initially proposed the use of tethering to develop a relative measure of 
predation on juvenile salmonids.  Tethering provided a controlled and quantitative approach 
to this problem.  However, as requested by ODFW and NMFS, tethering has been removed 
and replaced with the use of gill nets to sample juvenile salmonids. 

GUT CONTENTS 
sample sources – evaluate 
gut contents of fish 
collected by trawling and 
gill netting 

Agreed.  The revised study plan reflects plans to sample gut contents from fishes collected 
by all means (gillnets, hook and line, trawling).  The intent is to sample gut contents 
(predation) broadly. 

limitations of recreational 
fishing tournament  

Agreed.  OPT acknowledges that tournament data does have unique limitations, although 
the approach also offers a cost-effective means to acquire a large number of samples and to 
involve interested members of the public.  OPT has noted that the tournament fishing effort 
will need to be standardized and documented.  

Dungeness crab juveniles 
– requested data on 
predation rates 

Juvenile crabs and other invertebrates are likely to form a major component of gut contents; 
OPT intends to include these data in the analyses as a measure of relative importance.  
 
Measuring the impact of predation on juvenile Dungeness crabs would be excessively 
costly, and even a major effort focused on the WEC installation would yield marginal 
results.  The impact of project-associated predation involves a necessarily small number of 
predators compared to the total number both of local (within 10 km) predators and juvenile 
crabs.  Mortality rates for juvenile crab are very high.  For these reasons, estimates would 
have such broad confidence limits that the value would be negligible.  
 
Gut content analysis and beam trawls will provide adequate estimates of relative abundance 
at project and control sites.    

ROCKFISHES 
evaluate absolute 
abundance  

OPT proposes to assess rockfish response to the project by evaluating relative, but not 
absolute, abundance.  The plan describes measuring catch per unit effort (CPUE) from 
gillnet and hook and line sampling at project and control sites to assess project impacts on 
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Comment OPT Response 

the distribution of rockfish species.  The local number of fishes associated with the project 
site will vary seasonally, with ocean conditions, recruitment, settlement, and stochastic 
effects (especially motile species such as widow and yellowtail rockfish, as well as pelagic 
species).  Estimating absolute abundance is a very large effort, considering the inevitable 
temporal variation, the number of species involved, and the difficulty of adequately 
assessing an open population.  This is not a closed population and therefore relative 
abundance is appropriate. 

include visual counts Gillnet and hook and line sampling are more effective means for assessing rockfish 
abundance than visual counts.  Visual methods such as ROV transects or SCUBA surveys 
are highly dependent on ocean conditions.  Further, gillnets can be fished at night when 
SCUBA surveys are more dangerous and ineffective.  Visual methods have positive 
attributes, but OPT’s study plan emphasizes other, more certain methods, and uses 
qualitative and anecdotal information from SCUBA surveys to complement the proposed 
methods.  In addition, biologists will review video taken by ROVs during equipment 
inspection (e.g. mooring lines and anchors) to characterize visible marine life.  Young-of-
the-year and small juvenile rockfishes will be sampled through gut content analyses. 

evaluate pathways of 
colonization 

ODFW requested that OPT determine the origin of fishes that colonize the project site.  
Reef fish species that colonize the project site may come in two ways: larval fish may 
"settle out" of the plankton at or very near the project site and remain there as they grow, or 
larger fish at neighboring natural reefs may abandon these reefs and colonize the project 
site.  
 
Telemetry is unlikely to provide adequate data to distinguish between these possibilities.  
Instead, OPT will collect size-frequency data from fishes at the project site, accounting for 
the relative abundance of fishes in different size classes.  These size-frequency data are 
essentially the demographics of local fish populations.  If fishes, recruiting from the 
plankton predominate, colonize the project site as newly settled juveniles, small size 
categories will be more numerous than larger ones.  If significant numbers of the early 
colonizers are larger migrants from nearby reefs, then the size-frequency distribution will 
be different with greater numbers of medium and larger fish.  In either instance, OPT 
expects the size-frequency distribution from fish associated with the project site to be 
different from the demographics from a natural reef site, the latter which OPT will request 
be provided by ODFW. 
 
OPT will compare the demographics of a natural reef population with those from the 
project site; this analysis should allow us to identify the origin of project-associated fishes. 

DUNGENESS CRAB 
increase sample effort Agreed.  OPT has expanded the sampling effort in the study plan substantially (e.g. 20 pots 

per site); exact number will depend on consultation with the selected commercial fisherman 
contractor (i.e., vessel capacity) and a power analysis following initial effort.  OPT will also 
include multiple control sites (minimum of two). 

evaluate migration effects The Project footprint represents a very small proportion of the local crab habitat.  It is 
highly unlikely that this would affect the onshore-offshore seasonal movements of crabs. 

reproductive behavior The Project footprint represents a very small proportion of the local crab habitat.  It is 
highly unlikely that this would affect the reproductive behavior of crabs. 

importance of control site Agreed.  The Study Plan will be revised to expand sampling effort to include a minimum of 
two control sites; exact numbers will depend on consultation with likely commercial 
fisherman contractor (i.e., vessel capacity) and power analysis following initial effort. 

include visual surveys for 
size frequency data 

Beam trawl and crab pot surveys proposed by OPT will provide Dungeness crab size 
frequency data at greater efficacy and lower cost than visual surveys. 

include visual behavioral 
observations 

Other study component will allow for determining project effects on crabs.  Visual 
observations of crab behavior in the field are unlikely to contribute to understanding 
possible effects of the project on crab biology 

use pots (traps) designed Agreed.  OPT is proposing to use commercial crab pots with 5 cm mesh and escaped rings 
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for juvenile crab blocked with webbing and fished with a short soak.  This method, coupled with beam trawl 
surveys, will sample adequately for juvenile through adult Dungeness crab.  Details are 
included in the study plan. 

monitor trawl catch for 
crab 

Agreed.  Beam trawls for flatfish and epibenthic invertebrates (of which crabs are a notable 
example) will, as described in the study plan, aid in sampling for juvenile Dungeness crab 
at the project as well as control sites. 

gut contents analysis – 
evaluate before and after 
installation 

Agreed.  As indicated in the study plan, sampling fishes for gut content analyses will follow 
a BBACI (Beyond Before-After-Control-Impact) design.  

STURGEON 
include acoustic telemetry 
monitoring 

In response to agency comments, OPT will deploy two receivers from the array to facilitate 
gathering data about coarse-scale movements of green sturgeon. 
 

FLATFISH & INVERTEBRATES 
use similar methods to 
NMFS trawl surveys 

ODFW suggested the use of trawl gear and methods comparable to those used in NMFS 
trawl surveys.  NMFS uses large nets with large mesh sizes; however,  these are larger than 
necessary to adequately test for a project effect on relative abundance and species 
composition, and impose significant restrictions on sampling efficacy for the Reedsport 
Project which differs substantially from the dredge disposal site for which NMFS’ methods 
were employed.  The large mesh size would fail to capture critical invertebrates including 
Crangon sp. and juvenile Dungeness crab.  

PELAGICS 
duration of studies – 
insufficient 

Monitoring for three years post-deployment with a pre-deployment season is adequate for 
an initial project effects assessment.  Published studies of artificial reefs and FADs indicate 
that fishes respond rapidly to deployment.  Initial peaks in diversity are often followed by a 
decline, often attributed to predation within the first three years of deployment.  Longer-
term studies show significant seasonal and annual fluctuations in abundance variously 
attributed to seasonal changes in conditions or fish presence, oceanographic changes, 
fishing pressure, and stochastic processes, with major directional changes (increases) within 
the first year.  The transient use of these structures by pelagic species increases the variance 
associated with abundance measures.  The results of these efforts will be provided to the 
Aquatic Implementation Committee as part of the Adaptive Management Program and the 
need for additional future monitoring will then be evaluated  

clarify purpose of 
SCUBA  

As described in the study plan, OPT’s proposed methods for sampling pelagic species 
(gillnet and hook & line) are appropriate to assess changes to the marine community and 
potential project effects on this suite of fish species. Introducing additional SCUBA surveys 
beyond those already described in the plan (as indicated in the study plan the goal of the 
SCUBA evaluation will be to perform a general qualitative overview of the biofouling 
community on the project components) are not necessary. 

include active and 
imaging sonar 

OPT’s proposed methods for sampling pelagic species (gillnet and hook & line) are 
appropriate to assess project effects on this suite of fish species. Hydroacoustics would 
provide data on aggregate biomass, but little or no species-specific data.  Acoustic imaging 
would offer a qualitative measure of general fish abundance and, possibly, some indication 
of the spatial positioning of fishes within a limited portion of the array.  The technology 
would not allow us to distinguish among the many species likely to be present at the project 
site, nor among individuals—a necessary prerequisite for a quantitative estimate of 
abundance. 

include acoustic telemetry 
to evaluate pelagic 
species 

Receivers deployed for the monitoring of green sturgeon at the project site may detect the 
presence of tagged pelagic species in the project vicinity.  

BIOFOULING 
evaluate percent cover Agreed.  As described in the study plan, percent cover of the fouling community will be 

determined. 
BENTHIC INFAUNA 
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sampling effort – 
additional replicate 
samples may be needed 

OPT’s proposed effort is comparable to USACE study at the Umpqua disposal site and 
should result in appropriate statistical power. 

PLANKTON 
disagree that attraction 
behavior is unlikely 

Due to the broad spatial and temporal distribution of  plankton, and their comparatively 
poor swimming capabilities, project effects associated with behaviors such as attraction or 
avoidance are unlikely.  Because of the relatively small size of the project (30 acre 
footprint) compared to the available coastal habitat, OPT believes a study of plankton is not 
warranted. 

evaluate effects on crab 
megalops 

Plankton has limited motility; aggregations associated with the project are expected to 
represent a minor fraction of the local population with negligible results.  Plankton behavior 
is not expected to be affected project management.  

evaluate recruitment of 
young-of-year rockfish  

Gut content analysis is proposed for piscivorous fish in part to sample YOY rockfish.  
Piscivorous fish will forage on YOY rockfish and provide a means to determine their 
presence/absence and relative abundance of YOY rockfishes.  Piscivorous fishes are better 
samplers of YOY rockfish than people are.  In addition, qualitative information on YOY 
rockfish may be obtained in visual (SCUBA and ROV) surveys. 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Draft Issue Assessment 
Issue No. 6 - Impacts to Offshore Avians 

June 20October 15, 2008 
 
1.0 Description of Issue 
 
Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 540-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WECs) having a total capacity of 2.1 megawatt (MW), to 
be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon.  The 
½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which the 
10-PowerBuoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.12 km2).  The PowerBuoys will be deployed in an array of three rows, approximately 
in an east-west orientation and perpendicular to the beach.  Two rows will consist of three 
PowerBuoys and 1 row will consist of 4 PowerBuoys.  OPT plans to deploy the 10-PowerBuoy 
array during the summer of 2010 (Phase 2). 
 
Because of the size (29.5 feet above the water’s surface) and the presence of lighting at the tops 
of these PowerBuoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish and 
Wildlife are concerned about possible collision-caused fatalities of threatened/endangered 
species (e.g., Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed 
wave park. The listed species in the project area are protected under the U.S. Endangered Species 
Act (16 USC 1531), and, although the other migratory species are not in danger of extinction, they 
are protected under the U.S. Migratory Bird Treaty Act (16 USC 703). 
 
WECs, such as PowerBuoys, are a new technology, and there is little experience with wave 
energy projects along the Pacific coast.  Information on both the probability of birds colliding 
with wave energy structures and the numbers and species of birds present in the proposed 
development area is incomplete.  As a result, OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 
2.0 Relevant Existing Information 
 
The coastal province of Douglas County offers an expansive coastline and open-marine 
nearshore foraging area for resident and migrant seabirds throughout the year.  The outer coast is 
predominately sandy beaches and dunes.  There are dense patches of upland salal, evergreen 
huckleberry, rhododendron, and other shrubs.  Other outcrops of Douglas fir, lodgepole pine and, 
to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998).  During summer, a 
variety of seabirds are known to fly along the outer coast in search of food (Table 1 and 
Figure 1).  Double-crested cormorants (Phalacrocorax auritus) and marbled murrelets 
(Brachyramphus marmoratus) are the only seabirds known to nest in Douglas County; however,   
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TABLE 1 
SEABIRDS IDENTIFIED IN THE PROJECT VICINITY DURING THE 1989 OREGON 

AND WASHINGTON MARINE MAMMAL AND SEABIRD SURVEY 

Common Name Scientific Name August 7, 
1989 

August 9, 
1989 

August 10, 
1989 

August 11, 
1989 

Bird 
Count 

Albatross Phoebastria Spp.  1 1  2 
Brandt's Cormorant Phalacrocoraxs 

penicillatus 
 1   1 

California Gull Larus californicus 12 29 39 3 83 
Cassin's Auklet Ptychoramphus aleuticus  12 12  24 
Common Murre Uria aalge 6 35 19  60 
Common Tern Sterna hirundo  1   1 
Fork-tailed Storm-
Petrel 

Oceanodroma furcata 24 3 2  29 

Glaucous-winged 
Gull 

Larus glaucescens   1  1 

Northern Fulmar Fulmarus glacialis 1 45 8  54 
Pomarine Jaeger Stercorarius pomarinus  3 4  7 
Red Phalarope Phalaropus fulicarius  1 3 8  12 
Red-necked 
Phalarope 

Phalaropus lobatus  4 34  38 

Ring-billed Gull Larus delawarensis    1  1 
Sooty Shearwater Puffinus griseus 16 377 45 19 457 
Tufted Puffin Fratercula cirrhata   1   1 
Western Gull Larus occidentalis 6 21 30 6 63 
 Daily Survey Count 66 536 204 28 834 
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FIGURE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY* 

 
*Surveys occurred along transects. 
Source:  Bruggeman et al. 1992. 
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several other species breed along shorelines and offshore islands of adjacent counties and may 
forage in the vicinity of the project site. These species include Leach’s storm-petrels 
(Oceanodroma leucorhoa), Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax 
pelagicus) cormorants, common murres (Uria aalge), pigeon guillemots (Cepphus columba), 
western gulls (Larus occidentalis), tufted puffins (Fratercula cirrhata), and rhinoceros auklets 
(Cerorhinca monocerata) (Contreras 1998).  During non-breeding seasons, large numbers of 
other species; especially loons (Gavia spp.), sooty shearwaters (Puffinus griseus), and scoters 
(Melanitta spp.); also migrate through and/or overwinter in the area. 
 
Existing data on abundance of birds in the project area is scant, with the only documented 
information being from irregular, incidental bird observations during other research activities and 
a bird distribution study conducted almost two decades ago.  Boat-based surveys of seabirds, 
conducted during the month of August of 1989 for the Oregon and Washington Marine Mammal 
and Seabird Survey, included coverage of offshore areas in the vicinity of the project area 
(Bruggeman et al. 1992).  Surveyors searched in transects along the coastline and logged species 
sightings over the course of the survey.  During the four days of transect surveys that occurred in 
the project vicinity, a total of 834 birds were was identified, composing 16 total species.  These 
seabirds are summarized in Table 1 and plotted spatially in Figure 1.  Seasonal patterns of 
abundance of seabird species in Douglas County have not been described; however, Contreras 
(1998) summarized the seasonal abundance of species, including those documented within the 
1989 survey, for neighboring Coos County.  Table 2 summarizes findings from this work for 
notable species recorded near the project area. 
 
Threatened and Endangered Species 
 
Federally-listed threatened or endangered bird species that may occur in the project vicinity are 
marbled murrelet (Brachyramphus marmoratus), brown pelican (Pelecanus occidentalis 
californicus), and short-tailed albatross (Phoebastria albatrus).  Habitat for western snowy 
plovers (Charadrius alexandrinus nivosus) and northern spotted owls (Strix occidentalis 
caurina) exists within a few miles of proposed transmission corridors onshore, but these species 
do not occur in the wave park itself. 
 
Marbled Murrelet 
 
The marbled murrelet is a small seabird distributed along the Pacific coast from Alaska to central 
California (Nelson et al. 2006).  The majority of the population resides in British Columbia and 
Alaska but low numbers of these seabirds are found in Washington, Oregon, and California 
(Huff et al. 2006; Piatt et al. 2006).  The marbled murrelet nests in inland areas of old-growth 
forests as far as 50 miles inland from the coast.  Ripple et al. (2003) found nesting sites in 
Douglas County extended miles inland beyond the Umpqua River (see Figure 2 for critical 
habitat).  Further, Cooper and Augenfeld (2001) used radar to survey murrelets at 14 inland sites 
(each site was a ~1.5-km-radius circle) in the Elliot State Forest, located southeast of Reedsport, 
and observed 2 to 56 murrelet targets per morning headed into nesting areas from the ocean.  
Murrelets spend most of their time in near-shore marine waters, foraging, loafing, molting, 
preening, and exhibiting courtship behavior (McShane et al. 2007).  In the southern portion of 
their range, they generally remain near nesting areas throughout the year (McShane et al. 2007). 
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TABLE 2 
EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE 

COAST OF COOS COUNTY, OREGON 
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Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Albatross

Ancient Murrelet

Black-legged kittiwake

Bonaparte's Gull

Brandt's Cormorant

Brant

Brown Pelican

California Gull

Cassin's Auklet

Common Loon

Common Murre

Common Tern

Fork-tailed Storm-Petrel

Glaucous-winged Gull

Herring Gull

Marbled Murrelet

Mew Gull

Northern Fulmar

Pacific Loon

Pomarine Jaeger

Red Phalarope

Red-legged kittiwake

Red-necked Phalarope

Red-throated Loon

Ring-billed Gull

Scoters

Short-tailed Shearwater

Snowy Plover

Sooty Shearwater

Thayer's Gull

Tufted Puffin

Legend:    Absent or extremely rare

  Rare

  Common

  Abundant
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Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Albatross

Ancient Murrelet

Black-legged kittiwake

Bonaparte's Gull

Brandt's Cormorant

Brant

Brown Pelican

California Gull

Cassin's Auklet

Common Loon

Common Murre

Common Tern

Fork-tailed Storm-Petrel

Glaucous-winged Gull

Herring Gull

Marbled Murrelet

Mew Gull

Northern Fulmar

Pacific Loon

Pomarine Jaeger

Red Phalarope

Red-necked Phalarope

Red-throated Loon

Ring-billed Gull

Scoters

Short-tailed Shearwater

Snowy Plover

Sooty Shearwater

Thayer's Gull

Tufted Puffin

Legend:    Absent

  Rare

  Common

  Abundant  
Table adapted from Contreras 1998; Pers. comm. Jon Plissner, ABR, March 11, 2008. 
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FIGURE 2 
CRITICAL AVIAN HABITAT 

 
Data obtained from USFWS 2005b, 2007b, 2007c. 
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Marbled murrelets forage in near-shore marine areas, primarily within 1 to 2 km from shore 
(USFWS 1997).  Strong (1995) found that murrelet sightings off the Oregon coast declined after 
a distance of a little over one-half mile offshore (Table 3).  Marbled murrelets feed on small fish 
such as surf smelt and sandlance, as well as invertebrates (USFWS 1997).  Diving depth appears 
to vary and may depend on where the prey species is located (McShane et al. 2007).  Although 
murrelets are likely capable of dives up to 47 m deep (Mathews and Burger 1998), captures in 
gill net sets have recorded a maximal depth of 27 m, and most were caught between 3 and 5 m of 
the surface (Carter and Erickson 1992).  While foraging is an important contributor to sustaining 
murrelet populations, no distinct foraging zones have been identified.  Researchers at Sea 
Engineering, Inc. (SEI) found that these seabirds would forage near-shore during the day and 
move several kilometers offshore at night (SEI 2007). 
 

TABLE 3 
NUMBER OF MARBLED MURRELET BIRDS PER MILE SURVEYED BY DISTANCE 

FROM SHORE NEAR NEWPORT IN 1992 

Date Time 
Distance Offshore 

<.3 mi 3 - .6 mi .6 - .9 mi .9 - 1.2 mi >1.2 mi 
# of birds per mile, transects lateral to shoreline 

15-Jun 1130-1230 22.2 14.7 0.0 n/a n/a 
28-Jun 0840-1000 12.9 12.0 1.9 n/a n/a 
28-Jun 1200-1240 7.1 8.4 0.0 n/a n/a 
12-Jun 0710-1040 33.8 12.1 3.4 1. n/a 
16-Jul 0730-0800 11.9 1.3 0.0 n/a n/a 
1-Aug 1020-1150 14.4 20.2 6.8 5.4 1.7 
7-Aug 0900-1050 3.3 2.9 0.0 n/a n/a 

10-Aug 0900-1050 13.5 13.7 3.0 1.3 0.0 
Average  12.3 10.3 1.9 2.5 0.8 

Table adapted from Strong (1995). 
 
Strong (2003) reported declines in numbers of marbled murrelets in Oregon in the 1990’s, but 
there is currently insufficient data to evaluate more recent population trends in the Washington, 
Oregon, and California population (McShane et al. 2007; Miller et al. 2006).  Notably, 
researchers have cited the challenge of counting and estimating murrelets as the cause for the 
variability with their counts (Miller et al. 2006; Piatt et al. 2007).  In addition, differences in 
census methodologies have impeded comparisons of survey results (Miller et al. 2006). 
Murrelets do not forage or nest in large groups but instead are spread along the coast and within 
old growth tree stands, thereby making counting difficult.  Regardless, statistically significant 
declines have been identified in British Columbia (Piatt et al. 2007) and are suspected to occur 
throughout its west coast range (McShane et al. 2007).  Huff et al. (2006) estimated the current 
Washington, Oregon, and California population as consisting of 22,000 birds.  Of these, an 
estimated 5,100 were between along the Oregon coast (Miller et al. 2006), with a density of 
14.08 ± 2.49 murrelets/mile2 in Conservation Zone 3, Stratum 2 (i.e., the area that the proposed 
wave park is located within).  Based upon surveys conducted along the Oregon coast in 1992 and 
1993 (Strong et al.1995), marbled murrelets were abundant in central Oregon from Newport to 
Coos Bay but variable in numbers south of Coos Bay.  As seen in Table 3, the highest density of 
birds occurs in a narrow band close to shore, with a dramatic decrease at greater than 0.6 miles 
from the shore. 
 
Data on marbled murrelet population densities in Oregon outside the breeding season are very 
limited.  Following the grounding of the New Carissa and subsequent oil spill near Coos Bay in 
early February 1999, a series of boat-based transect surveys of murrelets and other seabirds were 
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conducted on February 14 and 15, up to 25 km south and 80 km north of the wreck (Strong 
2000).  Transect lines were run parallel to the coast at distances from 500 to 2,000 m from the 
shore.  The mean density of marbled murrelets during these surveys (0.48 birds/km2) was 0.3 to 
3 percent of densities observed during breeding season surveys (Strong 2000).  The low densities 
observed, however, may have resulted from effects of the oil spill and may not reflect typical 
winter densities in the area. 
 
Historically, population declines of marbled murrelet populations have been attributed to loss 
and degradation of nesting habitat.  Adult mortalities related to gill netting activities have been 
severe as well in some areas, although it is not known to have occurred in Oregon (USFWS 
1997).  Continuing threats to recovery primarily include disturbance to nesting areas which affect 
nesting success, nest predation, and the decline in nesting habitat (old growth forest stands).  
Additional threats include commercial and recreational fishing; ocean pollution, oil spills, 
changes in forage species distribution and abundance, and ocean conditions (USFWS 1997; 
McShane et al. 2007; SEI 2007).  Although collisions with transmission lines and vehicles have 
been reported for the species, no cases of murrelets colliding with structures at-sea have been 
documented (McShane et al. 2007). 
 
Brown Pelican 
 
The brown pelican is a large seabird that nests in southern U.S. and Mexico coastal regions along 
small islands and estuaries.  Pacific populations of the brown pelican nest in colonies in southern 
California and Baja California but regularly range northward post-breeding as far as British 
Columbia. Numbers along the Oregon coast peak from late summer through the fall, although 
some individuals may be present throughout the year (Nehls 2003a).  In Oregon and 
Washington, they are found at greatest concentrations in large estuaries (USFWS 2007a).  
During an on-site investigation in July 2007, a Devine Tarbell & Associates, Inc. (DTA) scientist 
observed brown pelicans flying over the project area. 
 
Pelicans generally feed in coastal and estuarine waters with birds seldom venturing more than 
20 miles out to sea (Shields 2002); however, migrations up to 40 miles have been seen when 
good fishing conditions are present (USFWS 2007a).  They feed on various species of fish such 
as sardines, mackerels and anchovies, typically diving headfirst from heights up to 20 m but only 
catching prey within 1 to 2 m of the ocean surface (Shields 2002). 
 
The status of the brown pelican has greatly improved in recent years.  The primary factor in the 
species decline was the use of DDT, a harmful pesticide that reduced eggshell thickness.  
Additional factors included reduced prey abundance and disturbance to nesting areas.  
Subsequent banning of DDT and additional conservation measures to protect key nesting areas 
has resulted in population growth throughout the range of the species.  Based on the latest status 
review conducted in 2006, the California brown pelican total population is currently estimated at 
142,400 breeding birds (USFWS 2008).  In February 2008, the USFWS concluded that the 
brown pelican has recovered and formally proposed de-listing the species (USFWS 2008). 
 
Short-tailed Albatross 
 
Thought to be extinct in the mid-20th century, short-tailed albatross numbers are currently 
estimated to be less than 2,000 birds (USFWS 2005c).  The species’ breeding grounds are 
limited to Torishima Island, south of Japan, and the Senkaku Islands, northeast of Taiwan; 
although in recent years, non-breeding individuals and pairs have been observed during breeding 
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seasons further south on Minami-Kojima Island in the Ryukyu chain as well as on Midway 
Island (USFWS 2005c).  Birds spend most of their lives over the northern Pacific Ocean and the 
Bering Sea.  Short-tailed albatrosses typically occur 20 to 30 miles or more offshore (Pers. 
comm. Thompson, in NOAA 2001), and there are fewer than 10 reported observations of the 
species off the Oregon coast, with none closer than 20 miles offshore (Nehls 2003b). 
 
3.0 Project Effects 
 
The height of the PowerBuoy’s above-water structure is necessary to accommodate the float’s 
stroke length required to capture the energy from the wave oscillation. The USFWS has noted 
that migratory and resident seabirds are habituated to flying through unobstructed habitats, when 
away from nesting and roost areas.  Because the OPT PowerBuoys rise 29.5 feet above the water 
surface, stakeholders have raised concerns the project may result in bird injury or mortality via 
collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts, 
USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional 
Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978; 
Wiese et al. 2001; USFWS 2005a).  The height of the PowerBuoy’s above-water structure is 
necessary to accommodate the float’s stroke length required to capture the energy from the wave 
oscillation. 
 
The Aquatic Species Subgroup identified the need to assess whether project lighting will cause 
seabirds to collide with the PowerBuoys.  To address U.S. Coast Guard (USCG) regulations, 
including NVICO2-07, to aid the navigation of mariners, OPT will light the PowerBuoy array at 
night.  As requested by the USFWS, the lights will be shielded, to direct light only towards 
approaching watercraft, and not directly upwards.  As requested by the USFWS, the flash 
intensity has been selected to meet the minimum USCG requirement for navigational safety. 
 
OPT anticipates that tOPT will light the eight perimeter PowerBuoys in the array with Carmanah 
702-GPS as described in the table below.  will have a navigation light, similar in color, intensity, 
and flash frequency to traditional navigational lightsThe inside two PowerBuoys will also have a 
flashing light of less intensity, as requested by the USCG., though it may be determined that all 
10 PowerBuoys should have lights.  The Oregon Fishermen’s Cable Committee (OFCC) has 
provided recommendations to OPT on the lighting configuration.  Their recommendations are 
based on maximizing visibility to commercial fishermen and crabbers both during fair and foul 
weather.  Specifically, they recommend that it “might be helpful to be able to distinguish 
between a PowerBuoy at the corner of the grid versus one in the middle.” 
 
The lighting flash pattern will be developed in consultation with stakeholders and the light 
manufacturer.  The final flash pattern will After a number of discussions with the Crab and Fish 
Subcommittee, at the November 12, 2007 meeting, it was agreed that the perimeter PowerBuoy 
lights would be set to flash in a sequential clockwise pattern, and that this sequential flash pattern 
would aid in depth perception, visibility in a variety of seastates, and the ability to distinguish 
individual PowerBuoys.  With respect toIn addition to navigation safety, stakeholders have 
expressed concerns regarding attraction of seabirds to the lit PowerBuoys,. USFWS recommends 
that OPT use a flash timing of equal to or greater than 4 seconds for each individual light, and 
OPT will adhere to this requirement. 
 
OPT therefore proposes a sequential clockwise quick flash cycle on the eight perimeter 
PowerBuoys with a PowerBuoy flashing one second after the PowerBuoy before it, resulting in a 
flash pattern traveling around the perimeter of the array in eight seconds (Figure 3), and 
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continuously repeating.  OPT has selected tThe Carmanah (www.solarmarinelights.com) Model 
702-GPS which is a fully-integrated, solar LED three-nautical-mile (3.4 miles) marine light with 
Global Positioning Satellite (GPS) synchronization.  The integrated GPS receiver will allow the 
lights to synchronize flash pattern timing.one of the eight perimeter lights to flash once per 
second in a circular sequential order. 
 
The following are the typical specifications of the Carmanah 702-GPSis a proposed specification 
of the lighting system for the PowerBuoy array for the Reedsport Project. 
 
�Manufacturer .................................................................................................................. Carmanah 
�Model ................................................................................................................................ 702-GPS 
�Number of Lights ............................................................... 8 (one on each perimeter PowerBuoy) 
� Lens Color .................................................................................................................... Yellow 
� Effective Intensity ................................................................................................. 18 Candela 
� Nominal Night Range .................................................................................. 3.2 nautical miles 
� Horizontal Output ................................................................................................. 360 degrees 
� Minimum Autonomy ................................................................................................ 300 hours 
� Required Peak Sun to Maintain Minimum Autonomy ................................. 1.5 hours per day 
� Life Expectancy of LEDs ........................................................................................... 27 years 
� Life Expectancy of Batteries ........................................................................................ 5 years 
� On/Off Level .......................................................................................................... 70/100 lux 
� Illumination Technology ........................................................................................... 24 LEDs 
� Battery Technology ....................................... Pure-Lead Thin Plate with Starved Electrolyte 
� Solar Panel Technology ........... Mono-Crystalline panel fully encapsulated in UV-protected 

  ........................................................................ polyurethane and domed for higher efficiency 
� Synchronization Technology ......................................................... Global Positioning System 
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FIGURE 3 

POWERBUOY ARRAY LIGHTED PATTERN 
POWERBUOY TIME OF 

FLASH 
1 T+0 SECONDS 
2 T+1 SECONDS 
3 T+2 SECONDS 
4 T+3 SECONDS 
5 T+4 SECONDS 
6 T+5 SECONDS 
7 T+6 SECONDS 
8 T+7 SECONDS 
1 T+8 SECONDS 

 

 
NOTE:  DIMENSIONS ARE SUBJECT TO CHANGE WITH DESIGN LOADS (WILL VARY 

DEPENDING ON DEPTH AND POSITION WITHIN ARRAY) AND FINAL PROJECT DESIGN. 
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The listed bird species are protected under the U.S. Endangered Species Act (16 USC 1531), and, 
although the other migratory species in the project area are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703).  Hence, there is a need to 
estimate possible levels of collisions and potential fatality of members of the bird community 
found in the location of the project. 
 
4.0 Need for Additional Information 
 
 
Listed bird species are protected under the U.S. Endangered Species Act (16 USC 1531), and, 
although the other migratory species in the project area are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703).  Hence, there is a need to 
estimate possible levels of collisions and potential fatality of members of the bird community 
found in the location of the project. 
 
Collision-related mortality of seabirds has been well-documented, particularly in relation to 
larger lighted structures (reviewed in Rich and Longcore 2006) and more recently at offshore 
wind farms (Drewitt and Langston 2006).  Currently, however, no data are available to address 
directly the risks incurred by seabirds at wave parks.  Furthermore, few avian data from the area 
of the proposed wave park are available to help assess the potential effects of this project on 
birds that reside in or traverse through the area.  Exceptions include some limited boat-survey 
data collected as part of regional monitoring activities for marbled murrelets and aerial- and 
boat-survey data conducted as part of the response to the New Carissa oil spill. In addition, 
general information on seasonal patterns in bird species composition in Oregon coastal waters is 
available from records of intensive, though anecdotal, observational data (“seawatches” and 
pelagic birding trips) provided by local birders.  Currently, all known data are being compiled to 
help with a preconstruction assessment of general avian collision risk at the proposed wave park. 
 
Information necessary for accurate predictions of the risk of collision between birds and WECs 
include:  (1) the abundance of avian species within and near the proposed wave park throughout 
the year; (2) flight characteristics (altitude, temporal patterns, etc.) of individuals within the 
proposed development area; and (3) direct or indirect determination of birds’ abilities to detect 
and avoid potential collisions with PowerBuoys under various environmental conditions.  These 
data then can be used as inputs for models that predict numbers of birds that will collide with 
PowerBuoys at the site.  Because no comprehensive data are available for birds at the proposed 
development area, either assumptions must be made about appropriate input values or data 
should be collected to provide these values. 
 
5.0 Study Plan 
 
5.1 Introduction and Overview 
 
The Offshore Avian Use Study will consist of a series of studies to collect the field data 
necessary to assess the collision-related effects of this proposed wave park on birds and will 
follow an adaptive course of action as indicated in Figure 43.  The Offshore Avian Use Study 
will consist of the following components:  (1) studies of avian presence to collect information on 
use of the wave park by the bird community as a whole; (2) risk-assessment modeling to estimate 
the annual fatality of seabirds at the proposed wave park; and (3) studies of behavioral-
avoidance/collision rates to collect information on avian avoidance behavior and fatality at the 
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wave park.  At several points during the process, results of studies will be reviewed by the 
Aquatics Implementation Committee, which will then determine if collision risk is sufficiently 
low that additional studies are unwarranted, or if there is need to continue with additional 
monitoring studies and/or alternative mitigation measures. 
 
The data collection for the avian presence portion of the study (Figure 43, blue) will focus on 
ship-based survey data, supplemented by radar studies that provide information on nocturnal bird 
activity.  The key data to be collected for this study will include seasonal information on 
movement rates through the wave park (birds/km/h), bird species-composition, distance offshore, 
flock sizes (number of birds/flock), flight altitudes (in meters above sea level [asl]), and flight 
directions.  These data will provide input values for the risk-assessment modeling study (Figure 
43, yellow), for which existing models for estimating seabird fatalities at wind farms and other 
tower structures will be adapted for application to the OPT wave park.  Because the probability 
of birds avoiding collisions with WECs is unknown, a range of fatality estimates will be 
provided, representing minimal and maximal avoidance rates.  If the maximal estimated fatality 
rate is deemed to be sufficiently high (by the Aquatics Implementation Committee), we will 
initiate a behavioral-avoidance/fatality study to determine collision and/or avoidance rates of 
birds during initial deployment of the PowerBuoys (Figure 43, green Option 1b), in order to 
assess more precise estimates of risk and impact.  The observed avoidance rates would then be 
applied to the models to derive precise fatality estimates for all species.  If warranted, by the 
Aquatics Implementation Committee, additional fatality studies will be undertaken to confirm 
predictions of low rates of collisions/fatalities following deployment (Figure 43, green Option 
2b).  Alternatively, high fatality estimates may trigger additional measures to mitigate or reduce 
fatality rates (Figure 43, gray Option 2c). 
 
5.2 Avian Presence Study 
 
5.2.1  Boat-Based Sampling 
 
Monthly boat-based seabird surveys will be conducted in and around the proposed project area 
prior to deployment of PowerBuoys to increase our understanding of the at-sea distribution, 
seasonal occurrence, and behavior of species throughout the annual cycle.  The at-sea sampling 
also will enable us to collect high-resolution data on the distribution and abundance of marbled 
murrelets in this area, so that the risk-assessment modeling discussed below (Section 5.3) can be 
improved.
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FIGURE 34 
ADAPTIVE MANAGEMENT PLAN FOR OFFSHORE AVIAN USE STUDY AT THE 

PROPOSED REEDSPORT OPT WAVE PARK NEAR REEDSPORT, OREGON 

 
 

The boat-based surveys will use standardized strip-transect sampling for birds at sea (Gould and 
Forsell 1989) and will be conducted during two 2-3 day periods of sampling/month. Surveys 
would be conducted systematically along a series of 7.5-km-long east-west transect lines, 
extending westward from near-shore (~350 m from shore), and spaced 0.75 miles1.2 km apart.  
The overall sampling area would include the proposed project area, as well as areas up to 8 km5 
miles to the south and north. During each survey, a standardized north-south trackline through 
the proposed project area will be sampled to obtain additional information (especially for 
marbled murrelets). In addition, sea conditions permitting, site-specific data on flux rates 
(flights) and flight altitudes will be collected each day during a 1-hour fixed-point survey within 
the 800 by 800 m project area.  It is expected that each complete run of the transect routes would 
require 2+ days of effort. Conducting the surveys twice each month, approximately two weeks 
apart, allows for measurement of within-month variation in numbers of individuals moving 
through the study area. 
 
During these boat-based surveys, data will be recorded on species (or lowest possible taxon), 
flock size, behavior, distance from transect line, flight direction, and flight altitude whenever 
possible.  During survey efforts, boat speed will be maintained at ~10 knots to maximize 
probability of detecting many species of diving birds (Miller et al. 2007).  Observers will record 
data on all birds observed �300 m horizontal distance from the observer and within an arc from 
directly in front of the bow 90° to the side.  Two observers will be used to generate the best 
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possible estimates of densities (Spear et al. 2004), with one individual conducting observation on 
each side of the vessel.  The “snapshot method” will be used to compensate for biases introduced 
by flying birds (Tasker et al. 1984).  Locations of transects will be recorded at a scale small 
enough that the data can be stratified geographically (i.e., within the wave park vs. outside of it, 
and by bins of distance from shore).  Counts of birds will be converted to density estimates based 
on the area sampled during each transect. 
 
The sampling protocol for boat-based portion of the avian presence study provides sufficient 
sample sizes to achieve our objective of obtaining avian presence data for the project area.  There 
will be multiple survey efforts within each season and within each month to obtain some 
measures of variance.  We will not be able to assess effects of yearly variation in numbers, but 
with multi-year cycles of seabird abundance among several species, accounting for such 
variation for all birds present would require effort outside the scope of this study.  
 
5.2.2 Radar Sampling 
 
A shore-based surveillance radar system will be used to obtain data on relative numbers of 
seabirds active during diurnal and nocturnal hours, which then can be applied to the pre-
installation boat-based survey results in order to estimate numbers of birds present in the 
proposed development area at night.  A mobile radar lab will consist of an X-band marine radar, 
transmitting at 9,410 MHz with peak power output of 12 kW (Cooper et al. 1991).  Sampling 
will include four hours of diurnal sampling and four nocturnal hours. Sampling efforts will be 
spread throughout the year to account for seasonal differences in daily activity patterns. 
 
Radar sampling will be used to measure the movement rates (targets/km/h), flight directions, and 
flight behaviors of radar targets through the area.  A “screen-shift” function on the radar will be 
used to enable us to sample to ~2.5 to 2.7 km offshore (depending on where the system can be 
set up and how far low-flying birds can be detected); we then can quantify movement rates in 
500-m-wide distance zones. Because we will not be able to measure movement rates through the 
wave park itself, movement rates from zones just inshore of it will be used, assuming that 
movement rates and relative numbers in the development area and just inshore will be 
comparable. 
 
5.2.3 Avian Presence Study Metrics and Analyses 
 
Survey Results 
 
Data from boat-based survey efforts will be used to calculate species-specific density estimates 
for the general area of the proposed wave park as well as movement rates for birds flying within 
the project boundary at altitudes where they could potentially encounter PowerBuoys.  Densities 
will be calculated using both fixed-width transect strips (50 m wide for marbled murrelets and 
smaller species; up to 300 m wide for larger species) and by applying observed distances from 
the transect line to program DISTANCE (Thomas et al. 2006).  These two estimators will allow 
flexibility in comparing results to other studies that use either of the two methods for 
determining densities.  Density estimates will be generated for all species observed for each 
month and across seasons. Mean densities will be determined in relation to distance from shore; 
using categories of nearshore (�1.5 km from shore, corresponding with Strong’s [2003] 
designation as well as the maximal marine radar sampling distance), offshore (1.5 to 5.0 km 
from shore, corresponding with Strong’s [2003] designation and encompassing the zone of the 
proposed wave park), and far offshore (5.0 to 7.5 km from shore, beyond the seaward boundary 
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of the PowerBuoy array).  Relative densities of birds observed nearshore and offshore from the 
boat-based sampling will be applied to results of radar sampling to estimate numbers of 
individuals flying through the proposed project area at night. Identification of birds beyond the 
proposed project area will help to identify species that may on occasion or under certain weather 
or ocean conditions move closer to shore and into the area of interest. 
 
5.3 Risk-Assessment Modeling Study 
 
An estimate of annual fatality rates of seabirds at the OPT wave park, will be calculated based on 
information that is collected during the avian presence study plus any additional information that 
is gleaned from pertinent published and unpublished literature.  Whenever possible, this risk 
metric (bird fatalities/WEC/year) will be estimated for the bird species-groups of interest (i.e., 
loons and grebes, albatrosses, petrels, shearwaters and fulmars, pelicans, cormorants, murres, 
marbled murrelets, other alcids, shorebirds, and seaducks); however, the level of taxonomic 
resolution ultimately will depend on the data collected and the sample sizes that are available to 
us.  The model will be run after on-site survey data have been collected from the avian presence 
study before installation of the PowerBuoys to obtain a range of risk values and again following 
the behavioral-avoidance/fatality study, if initial risk-assessment model results warrant such 
behavioral studies to produce more precise estimates of risk (Figure 43, Option 1b; see Section 
5.4 below). 
 
Risk assessment models require data on movement rates of birds flying below the maximal 
above-water height of the PowerBuoys.  Movement rates will be calculated from the number of 
birds flying across the transect line less than 300 m in front of the observer (or that would have 
crossed the transect line if they had not reacted to the vessel).  Birds crossing the transect 
because of obvious attraction to the boat will be excluded.  Rates will be calculated separately 
for each category of distance from shore.  To account for birds flying toward or away from the 
shore, movement rates also will be measured during transit between primary transect lines and 
during sampling of the north-south trackline through the proposed project area.  Minimum flight 
altitudes of all birds flying within the 300 m sampling zone will be recorded.  For each species, 
relative numbers of individuals flying above and below the maximal height of the PowerBuoys 
will be calculated and applied to the overall movement rates to obtain appropriate movement 
rates for the models.  Rates and altitudes will also be calculated from observations during 
stationary sampling within the wave park boundary.  Such measures may be biased somewhat by 
birds responding to the presence of the vessel, but such biases will be examined by comparison 
of rates with results from nearby transects and will nevertheless provide information on seasonal 
differences. 
 
5.3.1 Risk-Assessment Model Study Metrics and Analysis 
 
Following methods developed for using radar and visual data for modeling seabird fatality at 
windfarms (e.g., Cooper and Day 2004, Cooper and Sanzenbacher 2006) and tall towers (e.g., 
Day and Cooper 2003, 2004a, 2004b, 2004c), the boat-based observational data will be used on 
numbers, flight altitudes, and movement patterns of different species of seabirds as the basis for 
the risk-assessment modeling at the proposed wave park.  The proportion of radar targets 
observed during nocturnal hours to our boat survey numbers will be applied to also account for 
birds flying through the proposed development area at night.  These movement rates through 
the proposed wave park form the first component of the risk-assessment modeling (Figure 54). 
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A second component of the fatality modeling involves the horizontal-interaction probability, 
which is the probability that a seabird flying over the wave park will cross the airspace occupied 
by a PowerBuoy.  To estimate this probability, we will use the cumulative area (i.e., side profile) 
of the above-water superstructure of all PowerBuoys and the total dimensions of the proposed 
wave park to estimate the probability of encountering a PowerBuoy. 
 
A third component of the fatality modeling involves flight altitudes, in that collision risk 
(vertical-interaction probability based on flight altitudes) drops dramatically if all birds fly far 
above the ocean; conversely, vertical-interaction probabilities are high for bird groups that fly 
near the ocean surface.  This component is equal to the proportion of seabirds (for each or 
species-group of interest) that we observe flying at or below PowerBuoy height in the avian 
presence study. 
 
A fourth component of the fatality modeling involves the fatality probability if there is 
exposure to a PowerBuoy, which is the probability of dying if a bird flies within the airspace 
occupied by the superstructure of a PowerBuoy.  Because the above-water portion of the 
PowerBuoy is a rigid structure, we will estimate the fatality probability to be 99 percent (i.e., 
1 percent of birds colliding with the PowerBuoy will only graze the superstructure and, hence, 
will survive).  Initially, we will use a range of estimates for behavioral-avoidance rates (0, 50, 
95, and 99 percent) to apply to the model. If warranted, behavioral studies of collision/avoidance 
described in section 5.4 below will be used to estimate avoidance rates. Avoidance rates will be 
assumed to be higher during the daytime than at night and lower during inclement weather 
conditions (fog and heavy surf) than calmer and clearer conditions. 
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FIGURE 45 
SCHEMATIC DIAGRAM OF THE PRIMARY STEPS IN CALCULATING POSSIBLE FATALITY RATES OF BIRDS AT 

THE PROPOSED REEDSPORT OPT WAVE PARK NEAR REEDSPORT, OREGON 
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The main components of this fatality model are shown in Figure 54.  In essence, the movement 
rates (i.e., flux rates), the horizontal-interaction probability (i.e., the probability of flying 
through airspace occupied by a PowerBuoy if the bird crosses the wave park), and the vertical-
interaction probability (i.e., the probability of hitting a PowerBuoy’s superstructure if flying 
through the airspace occupied by a PowerBuoy) are used to estimate the number of birds that 
might hit the superstructure (i.e., exposure rate).  The fatality probability then is used to 
estimate the probability of dying if the bird hits the structure to estimate possible fatality.  
Finally, the various behavioral-avoidance rates are used to estimate potential levels of fatality 
(i.e., number of fatalities/WEC/year) for each scenario and species-group. 
 
5.4 Behavioral-Avoidance/Fatality Study 
 
This portion of the study is the most difficult logistically, as no tested methods currently exist for 
monitoring avian fatalities at ocean buoys or WECs of any kind.  Approaches to answering the 
question of how many, if any, birds are killed at this wave park will be assessed in consultation 
with resource agencies.  
 
The most promising approach involves development of a camera system for measuring the actual 
avoidance and/or fatality rates at one or more deployed PowerBuoys. Currently, the most 
promising technology for such studies is an infrared (thermal imaging) camera system that has 
been developed for use on offshore wind turbines (Desholm et al. 2006).  The costs and 
limitations of using such technology on constantly-moving structures may be problematic, and 
significant advances in the design and reliability of such devices are needed before they could 
successfully be applied to these studies.  Other technologies for monitoring bird collisions, such 
as acoustic/vibration detectors (e.g., Pandey et al. 2007), are similarly in a developmental stage 
and face additional challenges for adaptation to the environment of an oceanic buoy. 
 
Results of these studies would be used to produce specific avoidance rates that then could be 
applied to the risk-assessment model described above (Section 5.3).  The methodology might 
also be adopted for further studies to confirm model predictions (Figure 34, Option 2b) and/or 
assess results of risk-reduction measures that might be implemented (Figure 34, Option 2c; see 
Section 5.5 below). 
 
5.5 Risk-reduction Measures 
 
Results of various studies described in Sections 5.2, 5.3 and 5.4risk-assessment models or post-
deployment fatality studies will be reviewed by the Aquatics Implementation Committee, which 
may determine that additional studies are unnecessary (Figure 43, Option 2a); that additional 
monitoring is warranted (Figure 43, Option 2b); or that measures should be taken to reduce 
collision/fatality risk at PowerBuoys (Figure 43, Option 2c). 
 
5.6 Constraints, Limitations, and Feasibility 
 
The paucity of existing data that could be useful in assessing avian risk at the proposed OPT 
wave park is indicative of the difficulties in obtaining such information and also highlights the 
value of gaining any additional knowledge of patterns of seabird behavior and use of these 
waters.  Each aspect of the proposed work has different constraints and challenges.  Boat-based 
survey efforts may be hampered by sea conditions, although we would attempt to schedule 
sampling times accordingly.  Nevertheless, bird activity might be expected to be radically 
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different during conditions when surveys cannot be conducted, which might also be when 
avoidance behaviors might be hampered.  Radar sampling is also weather-dependent; and 
correction factors may need to be applied for low-flying individuals under some conditions. 
Studies of avoidance/collisions at wave parks are highly constrained currently by the lack of a 
proven technique for gathering such information.  Although it is likely that suitable technologies 
will be developed to provide such desirable information, it is uncertain how much time and trial 
efforts will be needed to produce a reliable monitoring system.  These limitations lead to the 
possibility that either assumed values or a plausible range of values (of avoidance rates) will be 
needed for fatality modeling efforts.  It may be possible to derive reasonable approximations 
from surrogate studies.  Nevertheless, any additional data derived from survey efforts in the area 
of the proposed development will greatly improve the assessment of risk not only for the 
immediate project but also for some applications to other sites. 
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Draft Issue Assessment 
Issue No. 4 - Alteration of Habitat/Effects of Project Installation 
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1.0 Description of Issue 
 
Project construction and operation will alter habitat in the project area by installing project 
components and creating new habitat features (hard structure in surface, water column, and 
benthic habitats).  Resulting potential environmental effects include: 
 
� direct effects to the benthic community from placing project mooring components and 

subsea transmission cable on the seabed, and 
� changes to marine community composition and predator/prey interactions. 
 
2.0 Relevant Existing Information 
 
The Applicant Prepared Environmental Assessment (APEA) provides an extensive 
characterization of the marine geology and marine community that occurs in the project area. 
 
3.0 Project Effects 
 
The installation of the transmission cable, mooring system, and PowerBuoys involves the use of 
heavy construction equipment including cranes, barges, tugs, and trenching equipment.  The 
disturbance of the seabed may affect the local benthic community, specifically within the 
footprint of the gravity base anchors and along the cable route. 
 
The proposed project will consist of approximately 16 concrete block anchors approximately 
20 feet long by 20 feet wide by 10 feet high (3,941 cubic feet; 6 meters long by 6 meters wide by 
3.1 meters high).  The anchors are presently designed to protrude above the ocean floor. The 
project will also consist of synthetic mooring lines that may become encrusted with biofouling1.  
This biofouling will potentially have some effect on food supply and may have an impact on the 
quantity and type of fish species that will be located in and around the proposed project.  The 
Aquatic Species Subgroup identified the need to better quantify the effect and make an 
assessment of the potential mooring line biofouling impacts, whether positive or negative. 
 
The introduction of the project’s underwater infrastructure mentioned above may affect the 
existing predator/prey interactions through changes in the benthic and marine community 
composition and habitat.  Subgroup members are particularly concerned that Pacific salmon and 
their predators may be attracted to the PowerBuoy array area and that accelerated predation on 
salmon may occur. 
 
These potential effects are discussed further below. 
                                                 
1  The PowerBuoys, subsurface floats, and subsea pod will have antifouling paint applied to all (in-water) surfaces 

to inhibit growth of biofouling species. 
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3.1 Direct Effects to the Benthic Community from Placement of Project Components on the 
Seabed 
 
Benthic biota include bivalves, snails, worms, and other species of immobile or slow-moving 
benthic organisms.  If in the path of the transmission cable or directly beneath the mooring line 
anchors, these organisms could be covered, disturbed, or injured during the project installation.  
Pelagic fish are highly mobile and therefore would not be affected during installation of the 
PowerBuoys, associated moorings, and the subsea transmission cable.  Bottom-dwelling fish and 
other mobile organisms, such as crabs, would likely move to nearby areas during construction 
activities (Federal Energy Regulatory Commission [FERC] 2007).  Each anchor will cover an 
area approximately 20 feet by 20 feet, and the total area of the seafloor ultimately covered by 16 
anchors would be 6,400 square feet (0.15 acres), or 0.5 percent of the actual PowerBuoy array 
footprint.  The subsea cable will be buried at a minimum of 3 to 6 feet beneath the seafloor 
stretching about 2 miles from the subsea pod to the effluent pipe.  OPT intends to use trenching 
or jet plowing to bury the cable, but the method will be determined by final selection of a cable 
deployment contractor. 
 
The presence of the anchors may slightly reduce available soft bottom foraging habitat and 
temporarily displace proximal habitat usage during installation.  Further, the anchor systems 
could potentially alter sediment composition and distribution patterns, which may mildly alter 
the habitat near the anchor system. 
 
Any effects related to construction of the project are expected to be minor and short term.  After 
project construction, sediments around the subsea cable and anchors will quickly redistribute, 
benthic organisms will resettle in disturbed areas, and groundfish and other fish use of the area 
will, perhaps immediately, return to preconstruction levels. 
 
The turbulence created by the displacement of seawater during the transmission cable installation 
would likely result in trenched sand being deposited in the proximal area from the centerline of 
the subsea cable.  Because the sediment is sand and not finer grained substrate, the suspended 
sediment is expected to quickly settle into or near the disturbed area.  As proposed in the water 
quality component of the Fish and Invertebrates Study Plan (Section 5.3.8), prior to, and during, 
deployment of the single PowerBuoy and the 10-unit array, OPT will measure near-bottom 
turbidity at a location near an anchor deployment and the subsea cable route. 
 
3.2 Changes to Marine Community Composition and Predator/Prey Interaction 
 
The anchoring and mooring system will provide habitat for marine life including biofouling.  
Common biofouling species include barnacles, mussels, bryozoans, corals, tunicates, and tube 
dwelling invertebrates that are composed of a hard calcium carbonate exterior.  Other biofouling 
species include algae and soft organisms such as sponges and hydroids.  Biofouling organisms 
have been observed to thrive from the surface to depths ranging from 660 to 6,600 feet (200 to 
2,000 m) (Hart 2005), so it is reasonable to expect biofouling on the anchors and the mooring 
lines. 
 
Fish typically seek areas of shelter, structure, or cover for protection from predators (Johnson 
and Stickney 1989).  Artificial structures such as docks can represent attractive sources of cover 
and refuge, especially hard substrate having a vertical orientation (U.S. Army Corps of Engineers 
[USACE] 2004), because many marine areas have comparably little structure associated with the 
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seabed. Colonization by marine life that otherwise would not occur in a particular area, in turn, 
attracts other predatory fish (Ogden 2005).  At the Vindeby offshore wind farm along the Danish 
Coast, sampling conducted before and after installation found that fish abundance increased and 
that other flora and fauna generally improved (Robert Gordon University [RGU] 2002).  The 
Minerals Management Service’s (MMS) Rigs to Reefs program reported 20 to 50 times more 
fish near artificial reefs with biofouling than in the surrounding waters (MMS 2007a). Previous 
environmental assessments for wave energy projects have referred to marine biofouling as a 
potential direct benefit to marine biological resources (Department of the Navy 2003). 
 
The PowerBuoy deployed in New Jersey has been onsite for a combined total of 24 months. 
Periodic inspections were performed both above and below the water at one- and two-month 
intervals. Biological growth in the form of bivalves has occurred primarily on the mooring lines.  
The PowerBuoy structure itself is coated with an anti-fouling paint that has been effective in 
deterring biological growth. 
 
Changes to the local habitat associated with the deployment of a wave energy array may attract 
structure-oriented fish, such as rockfish.  This effect is not necessarily negative; artificial 
structures may benefit rockfish (Love et al. 2006) and may enhance local fisheries.  However, the 
project does differ from many artificial reefs in that the PowerBuoy mooring structures are 
widely spaced in the array, the mooring lines are only 5 inches in diameter, and the anchors are 
located at depths of at least 204 feet (62 meters); artificial reef structures are often in shallower 
water.  So, to what degree the project structures will serve as artificial reefs is uncertain. 
 
The PowerBuoy array may also act as a Fish Aggregation Device (FAD) for pelagic fish and 
invertebrates.  While there are few empirical studies that link the availability of physical 
structure in the mid-water or near-surface to aggregations of fish in cold temperate waters, there 
are numerous documented cases of drift algae as well as more durable flotsam attracting fish 
(Crawford and Jorgenson 1993; Dempster and Taquet 2004; Druce and Kingsford 1995; Kokita 
and Omori 1998; Mitchell and Hunter 1970; Parin and Fedoryako 1999; Safran and Omori 
1990).  The state of Hawaii deployed FADs off the coast of the Hawaiian Islands starting in the 
late 1970s with a considerable increase in fish catch around the FADs (University of Hawaii 
2007). 
 
Related to potential marine community changes associated with the project, subsequent changes 
in predator-prey interactions are also possible, specifically as they relate to salmon.  Members of 
the Aquatic Species Subgroup are concerned that juvenile salmonids may be attracted to the 
project structure for food or cover, which may increase their risk of predation by pinnipeds or 
other fish that also are attracted to the project area. 
 
Also related to potential marine community changes associated with the project, changes in the 
distribution and abundance of marine species within the array, relative to areas outside of the 
array, are also possible.  However, habitat alterations attributable to this project would almost 
certainly be negligible (the total footprint is about 30 acres [0.12 km2]) and an effect on 
populations of affected species is unlikely. Nonetheless, OPT’s proposed Fish and Invertebrates 
Study will monitor the marine community in the PowerBuoy array before and after deployment 
(see below), to collect data to evaluate potential project effects on the distribution and abundance 
of key species and provide information for use in adaptive management, and informing future 
discussions of development of larger projects.  
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4.0 Need for Additional Information 
 
As previously discussed, some ecological changes are anticipated.  However, specific project 
effects are not known.  Therefore, additional study is warranted.  As a result, OPT has developed 
this Fish and Invertebrates Study. 
 
5.0 Fish and Invertebrates Study Plan 
 
5.1 Introduction  
 
The potential effects of the project on habitat in the project area include disturbing benthic 
habitat associated with moorings and cables, and creating new habitat features, such as hard 
structures in surface, water column, and benthic habitats.  This study is proposed to characterize 
and describe key fish and invertebrate species in the project area and evaluate potential effects of 
the project on these resources. 
 
OPT submitted initial and subsequent drafts of the Fish and Invertebrates Study Plan to the 
Aquatic Species Subgroup for their review in Fall 2007, January 2008, and as part of the 
Preliminary Draft Environmental Assessment (PDEA) in July 2008.  The study plan has been 
prepared taking into consideration the comments raised by stakeholders.  
 
The objectives of this study are to:   

1. characterize and describe the presence and abundance of key fish and invertebrate species 
in the project area, prior to deployment of the 10-PowerBuoy array; and  

2. evaluate the potential effects of the project on these resources following project 
deployment. 

 
Any additional sampling or studies not included in this plan will be determined through the 
process agreed to within the adaptive management plan currently being developed between OPT 
and stakeholders. 
 
5.2 Species and Life Stages of Concern 
 
To better define the suite of species of concern and possible indicator species and groups 
associated with the project and project area, the scientific literature was reviewed and input was 
gathered from the Aquatic Species Subgroup and state and federal agency scientists, from peer-
reviewed journals and other recent research, and from local dredge spoil site monitoring reports.  
The species and life stages of concern, their timing, and potential biological and ecological 
effects associated with the project were considered.  General agreement on the indicator species 
(Table 1) was reached at an Aquatic Species Subgroup meeting in Newport, Oregon, in January 
2008 and with subsequent discussion with the agencies.  
 
Criteria for selection included: 
� marine and anadromous fishes and invertebrate species that could occur in the project 

area before and/or after project construction; 
� their potential value as indicators of local ecological processes (Kwak and Peterson 2007; 

Roset et al. 2007);   
� their regulation under governmental statutes (e.g., Essential Fish Habitat, Endangered 

Species Act); and 
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� their commercial or recreational importance.  
 
The likely periods of occurrence, their peaks in abundance in the project area, and the durations 
of those periods, were tabulated for the selected fish and invertebrate species and life stages 
(Table 1).  This information will assist in designing monitoring timing and frequency. 
 
5.3 Species Groups and Specific Indicator Species for Evaluation  
 
Based on the criteria above, the major species/life stage groupings selected for evaluation are: 
� Juvenile salmon; 
� Rockfishes; 
� Dungeness crab; 
� Green Sturgeon; 
� Flatfish and epibenthic invertebrates; 
� Pelagic fish and invertebrates; 
� Biofouling community; and 
� Benthic infauna. 

 
Sampling methods, frequencies, data analyses and metrics, and other sampling and analytical 
constraints, are discussed for each selected species or group, in the following sections.  Water 
quality will also be addressed in this study plan, as described below. 
 
5.3.1 Juvenile Salmon 
 
Juvenile salmonid monitoring is proposed; however, evaluation of effects on populations or run 
status of salmonids is not proposed.  State and federal agency monitoring of commercial and 
recreational fisheries will provide population information that will be considered in the analyses 
of juveniles.  OPT has proposed a separate study of electromagnetic fields (EMF) associated 
with wave energy conversion installations; that study will address the magnitude and opportunity 
for adult and juvenile salmonid interactions with project-associated EMF.  
 
5.3.1.1 Sampling Methods and Rationale 
 
Salmonid2 use of marine environments remains the least understood aspect of salmonid biology 
(Brodeur et al. 2000; Brodeur et al. 2003).  Little is known about where they go or the relative 
importance of the diverse ecological factors that affect their growth and survival at sea.  
Nevertheless, potential effects on salmonids in nearshore habitats are an important concern.  The 
objective of monitoring juvenile salmonids is to develop a tractable means for acquiring 
information about salmonid interactions with wave energy installations.  The plan design 
assumes that the juvenile stage is more vulnerable to environmental impacts (e.g., local increases 
in predator abundance) than adult forms.  The potential effects of the wave energy array on 
juvenile salmonids include:  1) attraction to the array; 2) avoidance of the array; 3) attraction of 
predatory fish species to the array; and 4) attraction of predatory bird and mammal species to the 
array.  

                                                 
2  We restrict our use of the term “salmonid” here to members of the genus Onchorhynchus that spawn in 

freshwater habitat in Washington, Oregon and California, but spend some portion of their life history in the 
marine environment. 
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TABLE 1 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATES SELECTED AS INDICATOR SPECIES OF CONCERN AND 

THEIR LIKELY PERIODS OF NEARSHORE OCCURRENCE IN CENTRAL OREGON 

Species Life stage Month   peak period  possibly present 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Pacific Sardine 
Larvae             
Juvenile             
Adult             

Northern Anchovy Larvae             
Juvenile/Adult             

Coastal Cutthroat Trout Smolt             
Adult             

Chinook Salmon, 
Spring-Run 

Smolt             
Adult             

Chinook Salmon, Fall-
Run 

Smolt             
Adult             

Coho Salmon Smolt             
Adult             

Steelhead Smolt             
Adult             

Dungeness Crab 
Megalops             
Juveniles             
Adult             

Black Rockfish Larvae             
Juvenile/Adult             

Blue Rockfish Larvae             
Juvenile/Adult             

Bocaccio Larvae             
Juvenile/Adult             

Canary Rockfish Larvae             
Juvenile/Adult             

China Rockfish Larvae             
Juvenile/Adult             

Copper Rockfish Larvae             
Juvenile/Adult             

Quillback Rockfish Larvae             



 Appendix C - 79 Issue No. 4 - Alteration of Habitat/ 
  Effects of Project Installation 

Species Life stage Month   peak period  possibly present 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Juvenile/Adult             

Yelloweye Rockfish Larvae             
Juvenile/Adult             

Cabezon Larvae             
Juvenile/Adult             

Kelp Greenling Larvae             
Juvenile/Adult             

Lingcod Juvenile             
Adult             

Pacific Sanddab Juvenile/Adult             
Sand Sole Juvenile/Adult             
English Sole Juvenile/Adult             
Pacific Halibut Adult             
Big Skate Adult             
Spiny Dogfish Adult             
Soupfin Shark Adult             
Green Sturgeon Adult             
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Trawling has provided some of the best available information about juvenile salmonids at sea, 
and these efforts have indicated that the marine distribution of juvenile salmonids is closely 
associated with changeable oceanographic conditions (Schabetsberger et al. 2003; Brodeur et al. 
2004; Emmett et al. 2004; Brodeur et al. 2005; Emmett et al. 2006).  The distribution of juvenile 
salmonids is probably related to improving foraging opportunities.  However, these results also 
suggest that trawling is not an effective method for evaluating the site-specific effects of a 
project, in which sampling would necessarily focus on a single, size-limited impact site and 
several comparably-sized control sites. In addition, an effective trawl sampling program for 
juvenile salmonids requires a relatively large vessel, capable of tows at 3 knots, and an intensive 
sampling regime.  
 
Marking or tagging studies are classic methods for estimating abundance or tracking movement 
patterns, but neither method was selected for evaluating juvenile salmonids.  From catch-per-
unit-effort studies, we anticipate that relative abundance estimates can be used with a “Beyond 
Before-After-Control-Impact” (BBACI) design, to complete an impact study with greater 
statistical power and less effort than a mark-recapture effort.  A mark-recapture study would 
require large numbers of tagged fish and a very substantial recapture effort.  Regarding 
movement studies, we know so little about how juvenile salmonids move in marine habitats, that 
attempting to track them in this environment is premature.  Instead, the study plan proposes an 
intensive, multi-method sampling effort at the project site and at several control sites, to 
determine first if juvenile salmonids approach the project site. 
 
Relative abundance: Multimesh gillnet catch-per-unit-effort (CPUE).  Multimesh gillnets will 
be used to capture small, medium and large fishes (sizes ranging from outmigrating salmonid 
smolts to adult Chinook salmon) at the project site and at two control sites, following a BBACI 
experimental design.  The gillnets used in this study will be sized to capture both juvenile and 
adult salmonids as well as other comparably sized fishes, including predators of juvenile 
salmonids, which should provide information on presence of juvenile and adult life stages at the 
project and control sites.  Given acceptable sample sizes, CPUE will be calculated as a measure 
of relative abundance for comparisons among sites.  Gillnets are likely to result in mortality of 
fish captured, and are a highly effective sampling device, particularly where a spatially-explicit 
approach is mandated.  
 
Predation: Gut contents analysis. To measure the relative risk of predation on juvenile 
salmonids, this plan proposes sampling for juveniles using gut content analysis from predators 
caught using multimesh gillnets, hook and line methods, and possibly traps.  Predators include 
Sebastes spp., Ophiodon elongatus, Microgadus proximus, Psettichthys melanostictus.   Tracking 
gut contents of potential predators will measure the relative risk of predation to juvenile 
salmonids as well as predation rates for key fish predators in the vicinity of project and at control 
sites. This approach will: 
 
� assess the presence of salmonids; 
� identify the fish predators of juvenile salmonids.  

 
Sampling of predators will occur during the late spring and early summer, when juvenile 
salmonids are likely entering the nearshore environment.  Sampling will be conducted following 
a BBACI design.  There is the possibility of integrating this sampling effort with a recreational 
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fishing tournament, using commercial passenger fishing vessels.  This would have the 
advantages of reducing cost, developing community involvement, and increasing sampling 
effort.  However, fishing effort would need to be standardized and documented.  The stomach 
contents of captured fishes will be analyzed to assess species or species-group predation rates on 
juvenile salmonids. 
 
5.3.1.2 Sampling Frequency  
 
Relative abundance: Multimesh gillnet CPUE – Multiple sampling efforts are proposed, two 
each year (occurring late spring and early summer, to cover peak periods when juvenile 
salmonids are expected to be present in the area).  Sampling would begin prior to the installation 
of the planned array.  Soak times will depend on results from initial efforts to avoid excessive 
fish mortality.  Overnight soaks may be employed if initial efforts indicate improved salmonid 
sampling efficiency.  Following installation of the project, sampling will be repeated yearly for 
three years in years 1, 2, and 3, to allow for some degree of community maturation.  This 
procedure is designed to evaluate the changing fish community associated with the project, 
assuming that the project does alter the local abundance of potential predators.  The two efforts 
per year (late spring and early summer) would capture those periods when Chinook and coho 
salmon outmigrations are near their respective peaks. 
 
Predation:  Gut Contents Analysis - Four sampling efforts each year are proposed, including 
one prior to the installation of the PowerBuoy array and during years 1, 2, and 3 following 
installation.  Sampling during each year is intended to address the possibility that the temporal 
distribution of juvenile salmonids is wider than the peak period of outmigration (late spring/early 
summer) suggests. 
 
5.3.1.3 Metrics and Analyses 
 
Data from stomach contents of piscivorous fishes will be used to develop an index of relative 
importance (e.g., Barry et al. 1996); this metric will permit the direct comparison of potential 
predators on juvenile salmonids.  Data analysis for the gillnet CPUE experiment will employ 
asymmetrical analysis of variance (Underwood 1994) on the capture rates (number of fish 
captured per hour). 
 
5.3.1.4 Constraints, Limitations, and Feasibility 
 
Both gut content analyses and gillnet CPUE experiments offer straightforward, repeatable means 
for assessing key aspects of ecological impacts attributable to wave energy installations.  
However, neither approach will likely permit an absolute estimate of predation on juvenile 
salmonids, because that would require an estimate of the number of salmonids likely to 
encounter predators associated with the PowerBuoy array. 
 
Unlike towed nets, these approaches are unlikely to be hampered by difficulties with sampling in 
close proximity to or even within the PowerBuoy array.  Because of the comparatively minor 
logistical challenges, these techniques make suitable sample sizes far more achievable. 
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5.3.2 Rockfish 
 
5.3.2.1 Sampling Methods and Rationale 
 
Rockfishes comprise a diverse and ecologically important component of the nearshore marine 
community in the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 
2002).  They are important predators of invertebrates and fishes (Love and Westphal 1981; 
Miller and Geibel 1973; Prince and Gotshall 1976; Singer 1985); as such, they offer an excellent, 
albeit non-random, means of sampling these organisms.  Rockfishes and other groundfish species 
(e.g., Ophiodon elongatus, Psettichthys melanostictus) will be collected to assess possible 
changes in their distribution due to installation of the project, and to determine the potential 
effect of these predators on smaller fishes, particularly juvenile salmonids (Oncorhynchus spp.) 
but also pelagic fish and invertebrates.  Assessment of the latter will rely on analyzing gut 
contents.  We anticipate that the changes to the local habitat associated with the deployment of a 
wave energy array may attract rockfishes to the structure.  
 
The plan proposes a BBACI design (Kingsford 1999); sampling these piscivores at the project 
will occur before installation and after installation, and concurrently at multiple control sites that 
are chosen for their comparable environmental characteristics (depth, exposure, substrate, etc.).  
We anticipate sampling these fishes primarily using hook and line methods and multimesh 
gillnets, but some trapping may also be warranted (e.g., for Scorpaenichthys marmoratus).  Gut 
contents would be preserved following standard techniques (Barry et al. 1996), and identified in 
the laboratory to the lowest reasonable taxonomic group. 
 
This effort would accomplish two goals:  to record potentially-changing distributions in the fish 
fauna at the project site, and to assess predation patterns associated with the project.  These are 
important considerations because significant changes in faunal distributions would likely be 
indicative of some form of habitat conversion, and spatial alterations in the risk of predation to 
small fishes could have negative, unintended consequences for some species of concern (e.g., 
Oncorhynchus spp).  Changes in distributions are not always negative; artificial structures may 
benefit rockfishes (Love et al. 2006) and may enhance local fisheries. 
 
Limited visual survey data from maintenance dives and equipment ROV surveys will likely be 
performed by OPT.  If video footage becomes available, it could provide information on seasonal 
patterns of young-of-the-year rockfish recruitment and relative abundance. 
 
5.3.2.2 Sampling Frequency  
 
Sampling will be conducted four times per year to cover probable seasonal changes, with at least 
one year’s sampling prior to the installation of the project.  Sampling will also occur after 
installation in years 1, 2 and 3, because the array may function as an artificial reef/FAD (Love et 
al. 2006; Wilhelmsson et al. 2006) with a community that matures over time. 
 
5.3.2.3 Metrics and Analyses 
 
The metrics for these rockfish studies would include: 
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� species and numbers collected; 
� catch-per-unit-effort; 
� species-specific prey, taxonomic group; and 
� species-specific prey, frequency. 

 
The rockfish/groundfish assemblages will be characterized at the project and control sites using 
species lists. Species richness will be directly compared across sites and sampling dates.  Fishing 
effort and species-specific numbers will be used to calculate CPUE to compare fish abundance 
between sites and dates.  Gut content data will be used to calculate an index of comparative 
importance from both a predator and prey perspective; the former will identify the relative 
consequence of different prey items for individual piscivores, and the latter will rank the 
importance of different predators in the ecology of a given prey species.  These will be limited to 
those species for which sufficient data are available.  In all instances, a BBACI design is 
recommended (Kingsford 1999; Underwood 1994) to develop an asymmetrical ANOVA model 
for comparing sites (spatial effects) and temporal effects, and for measuring interactions.  Results 
of the gut content analysis will be evaluated alongside results of the Pinniped Study results (Issue 
Assessment 3) to examine overall predation issues. 
 
5.3.2.4 Constraints, Limitations, and Feasibility 
 
Sampling success will be partially dependent on ocean conditions; this may limit the availability 
of suitable days for accessing sites, particularly in the winter months.  Hook and line capture 
techniques are biased towards specific species and sizes, although this is also an advantage in 
that it permits targeted sampling for the principle species of interest and at the sizes most likely 
to be of consequence in understanding predation on juvenile salmonids. 
 
5.3.3 Dungeness Crab 
 
The potential effects of the project on Dungeness crab are:  1) changes to the habitat associated 
with structure that decrease available habitat; 2) changes to the predatory species assemblages 
associated with the project that decrease crab abundance in the project area; 3) attraction of crabs 
to the project; or 4) avoidance of the project area.  If these effects occur, it is anticipated that they 
would become apparent relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of crabs within the array, relative to 
areas outside of the array.  However, habitat alterations attributable to the project would almost 
certainly be on such a small spatial scale (the total footprint is about 30 acres [0.12 km2]) that a 
population effect is unlikely.  Therefore, the objective of the Dungeness crab studies is primarily 
to evaluate if the project affects the local distribution and abundance of sub-adult and adult 
Dungeness crab (with “local” defined here as tens of meters).  Juvenile crabs will likely appear 
both in the gut content studies and in the beam trawl survey used to sample small benthic fishes 
and epibenthic invertebrates.  These data will be used to record the presence of juvenile crab 
across impact and control sites and among seasons and years. 
 
5.3.3.1 Sampling Methods and Rationale 
 
The proposed sampling method is to use baited traps to determine if crab distribution and 
abundance is altered within the array, when compared to three control areas, two located adjacent 
to the array and one at a distance from the array, for example between the proposed Coos Bay 
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and Reedsport projects.  The benefits of using commercial crab traps include the possibility of 
being able to compare data with commercial catches, and the opportunity to involve the local 
commercial fishing community.  By coordinating with the fishing community, sample sizes will 
increase, as will the certainty that Dungeness crab will be collected. To retain smaller crabs, trap 
escape rings will be blocked.  Trap surveys using catch per unit effort (CPUE) are an effective 
means for Dungeness crab population assessment.  Traps may exhibit seasonal and sex-specific 
biases; beam trawl data collected concurrently (section 5.3.5) will be used with trap survey data, 
to assess and correct for any trap CPUE bias.  Trap- and larger trawl-collected crabs will be 
tagged with a uniquely numbered Floy tag to control for potential multiple capture events. 
 
5.3.3.2 Sampling Frequency  
 
Dungeness crab are likely to be present in the winter/spring in the project area (Table 1).  
However, the best time to sample is expected to be before the commercial fishery starts in late 
fall, when adult and potentially juvenile crabs are likely to be most abundant in the project area, 
and when females are less likely to be ovigerous (carrying eggs). Using a BBACI sampling 
design (Kingsford 1999), sampling will occur at least once in November/December, prior to the 
commercial season opening, and once in the summer when sea conditions are most conducive for 
sampling near and/or in the array.  Sampling will occur before project installation and after 
project installation in years 1, 2, and 3. 
 
Sets of traps will be standardized (e.g., using the same bait species and quantity per trap), and 
soak times will be documented.  Set times will be standardized, using a minimum of twenty traps 
at each site (array and controls), checked at least once every 24 hours, and reset over a period of 
at least three days.  Local commercial fishermen will be consulted to further refine and 
implement this study. 
 
5.3.3.3 Metrics and Analyses 
 
Relative abundance metrics will be used (e.g., CPUE or modeled density estimates).  The data 
will likely not meet the assumptions for parametric statistical analyses.  Relative abundance will 
likely be estimated assuming a non-normal distribution (e.g., Poisson), and will be analyzed 
using log-linear models or other multivariate approaches. 
 
5.3.3.4 Constraints, Limitations, and Feasibility 
 
One potential constraint is the feasibility of working within the project array using traps that 
require anchoring and buoy lines for retrieval.  Traps may need to be deployed using methods 
that minimize impacts to the array, including but not limited to specially designed anchoring and 
deployment devices into or on the array, to minimize the potential for trap entanglement with the 
moorings and tethers. 
 
5.3.4 Green Sturgeon 
 
5.3.4.1 Sampling Methods and Rationale 
 
Very little is known of the marine ecology of sturgeon (Acipenser spp.) (Moyle 2002), although 
available information indicates that Green Sturgeon migrate extensively in long-shore coastal 
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waters (NOAA 2005; Erickson and Hightower 2007; Lindley et al. 2008).  Due to their 
population status and the lack of basic ecological knowledge, no obvious and reasonable means 
are available for assessing possible environmental impacts of wave energy devices on these 
species.  In the vicinity of the project, traditional means of sturgeon sampling—trawl, gillnet, 
hook and line—are extremely questionable, because the possibility of harm is likely as high as 
the possibility of encounter is low. 
 
On-going and proposed studies involving acoustic and pop-up satellite tagging methods are 
likely to allow additional characterization of how sturgeon use nearshore habitats (Erickson and 
Hightower 2007; Lindley et al. 2008). In particular, several studies are employing acoustic tags, 
with increasing numbers of adult and juvenile sturgeon receiving tags.  Hydrophone receivers on 
the project components may be able to detect nearby tagged sturgeon.  Such hydrophone receiver 
data will contribute to on-going efforts to track coastal migrations of Green Sturgeon. 
 
5.3.4.2 Sampling Frequency  
 
After deployment of the PowerBuoy array, two hydrophone receivers (VEMCO VR2W) will be 
fastened to the array within safe SCUBA range (<50 m) for 3 years. Receivers will be retrieved 
two times per year for data recovery and maintenance. 
 
5.3.4.3 Metrics and Analyses 
 
Data will be provided to the California Fish Tracking Consortium database, managed by NOAA 
Southwest Fisheries Science Center in Santa Cruz, California.  This database makes telemetry 
data available to consortium members that include West Coast sturgeon researchers. 
 
5.3.4.4 Constraints, Limitations, and Feasibility 
 
If tagged sturgeon are detected, then evidence supports that these fish will on occasion encounter 
the project.  These data, coupled with tag and release dates and detection data from other receiver 
arrays located along the West Coast will provide researchers with information that can be used to 
inform survivorship, migration corridors, travel rates and limited habitat use by Green Sturgeon.  
Analysis will require that comparable data from other coast-wide studies be available.  However, 
the sort of spatially detailed behavioral information necessary to measure a project-caused 
ecological impact on sturgeon is not likely to be obtained. 
 
5.3.5 Flatfish and Epibenthic Invertebrates 
 
Potential project effects on flatfish and epibenthic invertebrates are:  1) habitat changes 
associated with introduced artificial structure that decreases available soft bottom habitat; 2) 
project-associated changes to the predatory species assemblages, which decrease flatfish and 
invertebrate abundance in the project area; 3) flatfish and invertebrate attraction to the project; or 
4) flatfish and invertebrates avoidance of the project area.  These effects are anticipated to 
manifest themselves relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of flatfish and invertebrates within the 
array, relative to areas outside of the array.  Therefore, the objective studying flatfish and 
invertebrates is to evaluate if the project affects the distribution and abundance of juvenile and 
adult flatfish and invertebrate species. 
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5.3.5.1 Sampling Methods and Rationale 
 
Bottom trawling using otter trawls or beam trawls is an effective method to survey for flatfish 
and epibenthic macrofauna on the Oregon coast (Krygier and Pearcy 1986; Pearcy 1978).  While 
trawling will not be feasible within the array, a trawl could be deployed adjacent to the array 
during the day, to detect those changes that occur outside the footprint of the array.  These data 
will also provide information on Dungeness crab sex ratios and size frequency, which will 
correct potential biases in the crab trap sampling (section 5.3.3).  In addition, gut contents of 
selected fish species from beam trawls can be evaluated to get additional information on 
epibenthic invertebrate prey. 
 
Given consideration of these issues, the proposed sampling method is to use a small 3-mm mesh  
beam trawl (2m) to survey adult and juvenile flatfish (Kramer 1990; Kramer 1991) and 
epibenthic invertebrates (e.g., Crangon spp., mysids, and Dungeness crab).  Sampling will be 
conducted adjacent to the array during the day, and at two control sites, one nearer to the array 
but well outside its influence (exact location to be determined), and the other control site to be 
located farther away, such as the proposed site between Reedsport and Coos Bay.  Trawl effort 
will be based on area swept by the trawl; the trawl will be fitted with a device to measure 
distance trawled on the bottom. 
 
5.3.5.2 Sampling Frequency  
 
Trawls performed adjacent and parallel to the array will be conducted three times per year in 
February/March, April/May, and late summer to capture juveniles and adults of flatfish and 
epibenthic invertebrate species anticipated to be in the project area (Table 1).  At the array and 
each control site, five 10-minute trawls will be made.  Trawling is expected to occur prior to 
project installation and after installation in years 1, 2, and 3. 
 
5.3.5.3 Metrics and Analyses 
 
Metrics will be used to describe community composition, species diversity, and species richness.  
For key species (e.g., those species captured in great enough numbers, and those listed in Table 
1), length frequency distributions and densities (number/area trawled) will be determined.  
Multivariate analyses will be conducted on different species and size classes of fish, where 
appropriate.  A cluster analysis of species abundance by individual haul and site by year will be 
conducted. 
 
5.3.5.4 Constraints, Limitations, and Feasibility 
 
Although trawling is a proven method for assessing epibenthic fish and invertebrates, within the 
array, this method is not feasible.  Daytime sampling adjacent to the array is feasible but may not 
sufficiently describe project effects. 
 
5.3.6 Pelagic Fish and Invertebrates 
 
The project’s potential effects on pelagic fish and invertebrate species are:  1) project-induced 
changes to habitat associated with introduced artificial structure; 2) project-associated changes to 
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the predatory species assemblages that may decrease fish and invertebrate abundance in the 
project area; 3) pelagic fish and invertebrate attraction to the project area; or 4) pelagic fish and 
invertebrate avoidance of the project area.  These effects are anticipated to manifest themselves 
relatively soon after the project is built.  Each of these potential effects could result in a key 
species change in distribution and abundance within the array, relative to control sites outside of 
the array. 
 
The project array may act as a Fish Aggregation Device (FAD) for pelagic fishes and 
invertebrates.  Although few empirical studies link physical structure availability in mid-water or 
near-surface to fish aggregations in cold temperate waters, numerous documented cases link drift 
algae and more durable flotsam to fish aggregations (Crawford and Jorgenson 1993; Dempster 
and Taquet 2004; Druce and Kingsford 1995; Kokita and Omori 1998; Mitchell and Hunter 
1970; Parin and Fedoryako 1999; Safran and Omori 1990).  Oil platforms also support dense 
aggregations of fishes, although available information implies that, in temperate waters, the 
attracted fish are species typically reef-associated rather than pelagic species (e.g., Love et al. 
2006).  In the eastern Pacific Ocean, the pelagic stingray (Pteroplatytrygon violacea) and manta 
rays (family: Mobulidae) are the only pelagic fishes that are more common in the vicinity of 
drifting FADs than in open water (Nelson, unpublished data). Sampling pelagic fish and 
invertebrates within the array using “traditional” towed net approaches is not feasible.  Gear 
selectivity, time of sampling (day vs. night), tow duration and speed all influence the species and 
life stages capable of being sampled.  Adults of predatory fish species such as mackerel or hake 
and associated fish (sardines, anchovy, etc.) are unlikely to be captured without large, high-speed 
nets, or large seines (for examples see Brodeur et al. 2004; Emmett et al. 2004; Krutzikowsky 
and Emmett 2005; Miller and Brodeur 2007).  
 
FAD-associated fish assemblages have been successfully surveyed using purse seines (Hunter 
and Mitchell 1967; Wickham and Russell 1974), direct visual observations (SCUBA or free-
diving) (Dempster 2005; Nelson 2003), and hook and line (Buckley and Miller 1994; Ibrahim et 
al. 1996).  Seines, as well as surface or mid-water trawl, would be inoperable within the array, as 
discussed above.  Direct visual observations have some potential given appropriate water clarity, 
but should probably be used as an ancillary technique.  Hook and line techniques, and multimesh 
gillnet sampling, allow sampling of a range of species and sizes from within the array and at 
control locations.  Furthermore, the collection of mid-sized to larger fishes (>15 cm TL) offers 
the possibility of using additional gut content analyses to “sample” smaller pelagic organisms 
difficult to collect otherwise. 
 
5.3.6.1 Sampling Methods and Rationale 
 
To address the potential effect of predation on key species of concern, gut content data will be 
collected from fish that are available from all sampling methods (hook and line, gillnet, and 
trawl). Stomach contents analysis will be conducted on predatory fishes in the array and at 
control sites; the methodology is described in Section 5.3.1. 
 
This plan also proposes to complement the predatory fish stomach analysis with SCUBA to 
collect quantitative information on fishes and invertebrates associated with the project array.  
Point count or linear transects in mid-water (at level with the base of the wave PowerBuoys) and 
near the surface (at approximately 3-m depth) may be appropriate; benthic surveys using 
conventional SCUBA are likely to exceed a safe working depth and bottom time would be too 
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limited to be of sufficient value.  Visual counts could contribute to studies of rockfish, pelagic 
species, and biofouling, but success will depend largely on the predictability of suitable 
environmental conditions.  Control surveys away from the array would be difficult to conduct 
safely and would offer only marginally comparable data; therefore, we advise against control 
surveys, in favor of using the visual survey data to assess annual changes at the impact site, and 
in favor of supplementing hook-and-line-sampling. SCUBA surveys would be conducted during 
efforts to evaluate the biofouling community (see section 5.3.7). 
 
5.3.6.2 Sampling Frequency  
 
See the rockfish study described in Section 5.3.2.2.  Also, refer to biofouling study (see section 
5.3.7). 
 
5.3.6.3 Metrics and Analyses 
 
See the rockfish study described in Section 5.3.2.3.  Point counts or visual transects would offer, 
at a minimum, species counts (richness), but also could offer estimates of abundance (Dempster 
2005; Dempster and Taquet 2004). 
 
5.3.6.4 Constraints, Limitations, and Feasibility 
 
Because many of the species are mobile and highly patchily distributed, the ability to detect 
signal (project effect) from noise (natural variability) may not be possible without an intensive, 
long-duration monitoring regime.  Similarly, visual assessments using SCUBA may require 
much more time underwater for quantitative abundance estimates; we anticipate that conditions 
will generally be such that an intensive visual sampling effort using SCUBA is unlikely to be 
successful (too many days with poor visibility and/or undivable conditions); however, selective 
use of the technique could add to the other efforts described here. 
 
5.3.7 Biofouling Community 
 
Each of the 10 PowerBuoys will be moored with three lines arranged symmetrically around the 
unit (120-degree separation).  The project’s mooring and anchoring line system utilizes 
subsurface floats (SSFs) (Figure 1).  The SSFs will measure 10 feet in diameter and 20 feet in 
height.  The tops of the SSFs will be located at a depth of approximately 50 feet; however, 
depths could be as little as 30 feet, depending on loads and conditions.  The SSFs are buoyant to 
achieve tension within the moorings, eliminating any interaction of the mooring lines with the 
seabed and maintaining the PowerBuoy within a specified watch circle.  The catenary lines will 
extend from the buoys to the SSFs and will range to a maximum depth of 30 to 50 feet.  The 5-in 
diameter mooring lines are of synthetic polyester material, having minimum breaking loads 
twice that of the design maximum.  The mooring lines will connect to 16 steel-reinforced pre-
cured concrete anchors approximately 20 ft by 20 ft by 10 ft (6 m by 6 m by 3.1 m) (length x 
width x height).  The anchors are expected to settle into the sediment and extend above the 
seabed approximately 5.6 feet (1.7 meters). 
 
Because of the considerable sizes of the PowerBuoys and lengths of their mooring lines, 
combined with the limitations of using SCUBA in deep water depths, the goal of the evaluation 
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will be to perform a general qualitative overview of the biofouling community on the project 
components. 
 

FIGURE 1 
POWERBUOY AND MOORING SCHEMATIC 

 
 
Ameron’s “ABC3 Antifouling” will be used to coat the floats, spars, and SSFs of the proposed 
project.  “ABC3 Antifouling” is a self-polishing organotin-free antifoulant coating specifically 
designed for use in the marine environment.  OPT may also use SigmaGlide paint on the SSFs. 
SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV.  SigmaGlide is 
biocide-free, and its high solids content (low volatile organic content) and long service life 
contribute to low solvent emissions.  However, algal and invertebrate species are still expected to 
recruit to and colonize hard surfaces associated with the PowerBuoys and mooring gear. 
 
5.3.7.1 Sampling Methods and Rationale 
 
To assess this expected change in the local community, OPT will deploy ceramic tiles and 
settlement plates, the latter of which are composed of materials the same as those used in the 
PowerBuoy array.  The ceramic tiles will be the controls for comparing the biofouling 
community associated with the PowerBuoys and attendant gear.  In addition, OPT will conduct 
SCUBA analysis of biofouling.  Limited visual survey data from maintenance dives and 
equipment ROV surveys would complement these efforts, possibly providing information on 
recruitment rates and changing community structure of the biofouling community. 
 

Tendon line 
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Settlement Plates  
 
The biofouling assessment will be initiated following deployment of the 10-unit PowerBuoy 
array.  Each biofouling assessment “settlement unit” will consist of one of each of the following: 
 
� ceramic tile, dimensions 10.2 cm x 10.2 cm; 
� metal plate of material and antifouling treatment equivalent to that used in the fabrication 

of the PowerBuoy, dimensions 10.2 cm x 10.2 cm; and 
� mooring cable of type, diameter, and antifouling treatment equivalent to that used in the 

array, dimension 1-m length 
 
Three settlement units will be deployed at each of three depths, at approximately 3-m subsurface, 
mid-depth, and at the bottom, at three PowerBuoys (each PowerBuoy representing a replicate).  
One settlement unit will be removed from each of the three depths at years 1, 2, and 5, following 
deployment of the settlement units.  The settlement plates will be evaluated for biofouling 
growth, including invasive and non-native species. 
 
SCUBA Evaluation   
 
Qualified biologists using SCUBA will conduct a survey of biofouling on the three PowerBuoys 
and their associated single mooring lines (mooring bridle, catenary line, and tendon line) to a 
depth of no more than 100 ft.  The PowerBuoys will be selected to represent spatial distribution 
among the 10 units.  The evaluation will occur on a calm day to minimize heaving of the 
PowerBuoy and mooring lines, and will occur before the first scheduled cleaning of the mooring 
lines following deployment of the array.  The biologists will identify, and estimate general 
abundance of biofouling species, invasive and non-native species, and observed finfish or other 
free-swimming marine life (see section 5.3.6).  
 
Because of the considerable size of the PowerBuoy and length of the mooring lines, combined 
with the limitations of using SCUBA in deep water depths, the goal of the evaluation will be to 
perform a general qualitative overview of the biofouling community on the project components. 
 
ROV (Remotely-Operated Vehicle)  
 
Using an ROV as part of regular equipment maintenance surveys offers a similar opportunity to 
obtain valuable qualitative information on biofouling communities, and on substrate-associated 
fishes.  Video recordings during these surveys will be reviewed by a marine biologist to track 
seasonal and year-to-year changes in community structure.  
 
While OPT will annually clean the catenary lines and mooring bridle of accreted biofouling, the 
tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines will 
provide insight into how the biofouling community changes with time and a measure of the 
artificial reef potential of the mooring system.  This biofouling monitoring program will also 
provide insight into the effectiveness of the antifouling paint on the PowerBuoys. 
 
The project will be located in water depths of 204 to 225 feet.  OPT anticipates that commercial 
divers will visit the anchors at least annually for inspection, and perhaps more often if needed 
(e.g., following large storm events).  Divers will take pictures and/or videos of representative 
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anchors and any associated shell mounds, if present, and biologists will review these pictures 
and/or videos to evaluate the accreted biofouling as well as fish species associated with these 
habitats. 
 
5.3.7.2 Sampling Frequency  
 
One settlement unit will be removed from each of the three depths, at the three PowerBuoys, 
during years 1, 2, and 5 after deployment of the 10-PowerBuoy array.  Following deployment of 
the 10-unit PowerBuoy array, the biofouling visual assessments using SCUBA will be conducted 
during years 1, 2 and 5.  In the event that one of the PowerBuoys is removed for maintenance, an 
adjacent PowerBuoy will be evaluated.  ROV surveys will be performed every three to four 
months, weather permitting, for the first two years, and annually thereafter.  Video recordings 
will be evaluated for years 1, 2, and 5 after initial deployment.  This sampling strategy will allow 
OPT to track temporal changes in the biofouling community.  
 
5.3.7.3 Metrics and Analyses 
 
Metrics for settlement plates will include identifying and counting organisms to the lowest 
practical taxa.  Analyses will include community analyses such as cluster analysis and 
multidimensional scaling, and analysis of variance for temporal impact effects (see below).  
Multivariate analyses (e.g., non-metric multidimensional analysis) may be employed, 
particularly if the data are far from normally distributed.  Biologists using SCUBA and ROV will 
identify, and estimate general abundance of biofouling species. 
 
For the settlement plates, a quantitative assessment of temporal changes to the biofouling 
community at the mid-water and surface depths will be conducted using asymmetrical ANOVA 
to explore impact effects.  The choices of settlement unit configurations and materials are 
intended to offer a control-type material, known to lend itself well to a variety of biofouling 
organisms, as well as units mimicking the PowerBuoy array with its antifouling treatment.  
Findings of invasive and non-native species will be communicated to the Aquatics 
Implementation Committee in periodic updates (see Section 5.3.12). 
 
5.3.7.4 Constraints, Limitations, and Feasibility 
 
Although near-surface and mid-water controls are proposed for measuring biofouling, they may 
not be feasible because they would require some form of structure in order to be deployed; the 
deployment itself would be an artificial structure and would no longer constitute a control.  
Using settlement plates deployed at/near the bottom should provide a reasonable alternative for 
analyzing temporal impacts.  SCUBA and ROV surveys should provide additional information 
on biofouling organisms that may not be attracted to settlement plates, as well as fish species. 
 
5.3.8 Water Quality 
 
The project’s potential effect on water quality would be change in water quality associated with 
installation and operation of the array.  Any effects will likely be manifested relatively soon after 
the project is built.  Any potential effects would result in water quality changes within the array 
relative to control sites outside the array. 
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5.3.8.1 Sampling Methods and Rationale 
 
Vertical profiles of water quality in the water column will be taken within the array and at 
control sites.  Water quality parameters to be measured include temperature, pH, dissolved 
oxygen, chlorophyll-a, optical characterstics, and conductivity in-situ.  
 
Prior to and during deployment of a single PowerBuoy and the 10-unit array, OPT will measure 
near-bottom turbidity at a location near an anchor deployment and the subsea cable route. 
 
During planned inspection of the mooring system (every three to four months, weather 
permitting, for the first two years, and annually thereafter), OPT will monitor the seabed for 
accumulation of biofouling debris.  In the event that build up of biofouling debris is seen to 
occur, OPT will consult with the Aquatics Implementation Committee on the need to evaluate 
potential related water quality concerns (e.g., total organic carbon, biological oxygen demand). 
 
5.3.8.2 Sampling Frequency  
 
During consultation in October 2007 and following review of the proposed draft methods 
submitted October 4, 2007, DEQ stated, “Because data are available DEQ is not requesting the 
applicant to collect additional water quality data prior to submission of the 401 application.  
Currently the applicant proposes to collect water quality data when sampling is conducted for the 
fisheries, invertebrates and plankton study.  DEQ expects that water quality data will be collected 
following a QA/QC plan as described in EPA document “EPA requirements for quality 
assurance project plans EPA QA/R-5” available at the following site, 
http://www.epa.gov/quality/qs-docs/r5-final.pdf.”  OPT will conduct the water quality 
monitoring consistent with the guidelines referenced in the Environmental Protection Agency 
(EPA) document. 
 
During each day that sampling is conducted for the Fish and Invertebrates Study, at least one 
vertical profile will be taken at the project area (within and adjacent to the array) and at each of 
the control sites. 
 
5.3.8.3 Metrics and Analyses 
 
The water quality data will be collected and stored electronically during end-of-the-day 
downloads, to ensure proper data management and quality control.  The standard t-test is one 
analytical data treatment proposed. 
 
5.3.8.4 Constraints, Limitations, and Feasibility 
 
No constraints or limitations are identified currently. 
 
5.3.9 Benthic Infauna 
 
The potential effects of the project on benthic infaunal species are:  1) changes in habitat 
associated with introduced artificial structure; 2) changes to predatory species assemblages that 
may decrease benthic infaunal species abundance in the project area; 3) benthic infaunal species 
attracted to the project; or 4) benthic infaunal species avoiding the project area.  These effects 
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would manifest relatively soon after the project is built.  These potential effects could result in 
changes in the distribution and abundance of key species within the array, relative to control sites 
outside of the array.  The “footprint” of the array (anchors, etc.) is expected to be approximately 
30 acres (0.046-square mile array), so the project impact is expected to be spatially small 
compared to nearby ocean dredge spoil sites, which are typically about 0.3 square miles (Marine 
Taxonomic Services, Ltd. 2008). 
 
5.3.9.1 Sampling Methods and Rationale 
 
As with the other studies, a BBACI design (Kingsford 1999) is proposed, to assess spatial and 
temporal differences in benthic infauna.  Samples will be taken using two types of grab sampler; 
one is a damped gravity corer designed by Oregon State University for coring sandy sediments 
and for collecting undisturbed cores that retain an intact surface sediment layer.  The other type 
of grab sampler is a 0.1-m2 Gray-O’Hara box core (to compare with nearby U.S. Army Corps of 
Engineers [USACE] dredge site evaluations, a Gray-O’Hara box core would be appropriate).  
The benthic samples will be sieved through a 0.5-mm sieve with the retained material placed into 
an appropriately-sized plastic container and preserved with a 10 percent by volume buffered 
formalin solution.  These samples will be rewashed after 72 hours to remove the formalin 
solution and transferred to 70 percent alcohol.  The samples will be sorted under a dissecting 
microscope to remove all animals and animal parts from the detritus.  The removed material will 
be sorted into four groups (polychaetes, mollusks, crustaceans, and miscellaneous).  Each group 
will be identified to the lowest practical taxa and counted.  Wet-weight biomass will also be 
determined after combining lowest practical taxa into higher-order taxa.  Methods will be 
consistent with USACE’s benthic sampling for the Umpqua River Ocean Dredged Material 
Disposal Site.  For each sample, sediment will also be analyzed to determine percent organics 
and grain size.  Any evidence or indications of oxygen depletion will be noted, such as presence 
of organic material.  
 
No sampling is proposed along the transmission line at this time, as the footprint of the 
transmission line cable is expected to be small relative to the project footprint, with burial of the 
cable 3 to 6 feet resulting in temporary, short-term effects on benthic infauna. 
 
As indicated above in Section 5.3.8.1, during planned monitoring of the mooring system, OPT 
will monitor the seabed for accumulation of biofouling debris.  In the event that build up of 
biofouling debris is seen to occur, OPT will consult with the Aquatics Implementation 
Committee on the need to evaluate potential related water quality concerns (e.g., total organic 
carbon, biological oxygen demand). 
 
5.3.9.2 Sampling Frequency  
 
Benthic infauna will be sampled at the project area and at two control sites.  Sampling will be 
performed initially at least once before the PowerBuoy array is installed, and then three times 
(years 1, 2 and 3) after installation in June and September.  Within the PowerBuoy array area 
(0.25 square miles, 800 meters by 800 meters), three samples at each site (five replicates per 
sample) will be taken, to determine within-station variability; five replicates should be sufficient 
because grain size analysis indicates homogenous conditions at the array site, with fine sands 
ranging from 170 to 190 microns (Sea Engineering 2007).  In addition, the footprint of the 
PowerBuoy array is relatively small (approximately 30 acres).  At control sites, three samples 
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will be taken (five replicates per sample) to evaluate between-station variability.  The control 
sites will be chosen for their comparable environmental characteristics to that of the PowerBuoy 
array site.  The sample locations within each site will be positioned randomly.  The Marine 
Geophysical Survey that was conducted during the week of September 17, 2007 documented that 
the seafloor of the PowerBuoy array and cable areas is homogenous, consisting of sand; three 
samples taken in the array area should therefore provide adequate coverage.  We propose using 
data from the Umpqua River Ocean Material Disposal Site sampling as one of the control sites. 
 
5.3.9.3 Metrics and Analyses 
 
Metrics will include density, diversity, species richness, and equitability.  Analysis will include 
standard statistical analysis (e.g., analysis of variance) and community and multivariate analyses, 
such as cluster analysis and multidimensional scaling (Clarke and Ainsworth 1993; Ter Braak 
1986). 
 
5.3.9.4 Constraints, Limitations, and Feasibility 
 
Use of the Umpqua River Ocean Material Disposal Site sampling data (from the control site, not 
the dredge spoils disposal site) will depend on comparable environmental characteristics.  The 
same sampling methods are proposed.  Sampling and statistical methodologies may be amended 
to allow inclusion of comparable data from the dredge spoil site(s).  
 
5.3.10 Larval Fish, Invertebrates, and Key Forage Plankton 
 
The project’s potential effects on larval fish and invertebrate plankton species are:  1) habitat 
changes associated with introduced artificial structure; 2) project-associated changes to the 
predatory species assemblages that may decrease planktonic larval fish and invertebrate 
abundance in the project area; 3) planktonic larval fish and invertebrates attracted to the project; 
or 4) planktonic larval fish and invertebrates avoiding the project area.  Due to the broad spatial 
and temporal distribution of these life stages, and their comparatively poor swimming 
capabilities, project effects associated with behaviors such as attraction or avoidance are unlikely 
(Neira 2005).  However, studies off the Gulf Coast addressing larval fish assemblages at offshore 
petroleum platforms indicated that postflexion larvae, which have better swimming capabilities 
than preflexion larvae, may indeed be attracted to structure, especially those species that are 
substrate-limited (Lundquist et al. 2005).  The effects of petroleum platforms on larval fish 
populations may be positive due to increased food sources associated with the biofouling 
community, or effects could be negative if larval fish are eaten by predators. 
 
5.3.10.1 Sampling Methods and Rationale 
 
Given the spatial and temporal variability in distribution and the poor swimming capabilities of 
small larval fish, fish eggs and zooplankton, the effort to evaluate project effects would need to 
be substantial and would require using multiple gear types (Hernandez and Shaw 2003; 
Lindquist et al. 2005).  Therefore, project effects on small larval fish and invertebrates are not 
proposed to be evaluated, with larger larval and juvenile fish and larger forage invertebrates to be 
evaluated as described above (see section 5.3.6). 
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5.3.10.2 Sampling Frequency  
 
Larval fish and invertebrates are not proposed to be evaluated.  
 
5.3.10.3 Metrics and Analyses 
 
Larval fish and invertebrates are not proposed to be evaluated.  
 
5.3.10.4 Constraints, Limitations, and Feasibility 
 
Larval fish and invertebrates could be sampled using towed plankton nets; however, towing nets 
in the array is not feasible.  Vertical plankton tows could be conducted within the array but given 
the variability and patchiness of ichthyoplankton and pelagic invertebrates coupled with the 
small areal extent of the project site, this method is unlikely to provide the statistical power to 
detect differences between the project and control sites.  Push nets (bow-mounted plankton nets) 
could be used to evaluate ichthyoplankton and zooplankton in surface waters within the array, 
but would be selective for life stages and species at the surface (neuston).  Light traps have been 
used off the Oregon coast to collect primarily larval sardines, anchovy, black and copper 
rockfish, and Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture 
larger stages of larval fish than traditional ichthyplankton net sampling, but light traps are 
selective for species attracted to light, have relatively poor capture efficiency (Miller and Shanks 
2004, 2005), and are susceptible to changes in ambient light conditions (Lindquist et al. 2005).  
Pump sampling is another means for evaluating pelagic species such as zooplankton and small 
larval and egg stages of fish that are not very mobile; pump sampling could be conducted at 
various depths in the array but larger, more mobile stages of larval fish and zooplankton would 
not be effectively sampled. 
 
5.3.11 Control Sites 
 
The numbers and approximate locations of the control sites for the proposed studies are 
summarized (Table 2). 
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TABLE 2 
CONTROL SITES FOR PROPOSED STUDIES 

Monitoring 
Method Study Plan Section Number of 

Control Sites Proposed Control Site Location(s)* 

Hook and Line 
(predator and gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 km of array, but outside 
of the project influence.  One site will be 
north and one site will be south of the project 
area, and likely some of the same control sites 
can be used for the relative abundance 
experiment.  Control sites would be located 
within the same “area of influence” of the 
project site relative to the Umpqua River with 
comparable water quality characteristics 
(turbidity, salinity, temperature). 

Multi-mesh 
gillnet (relative 
abundance, gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 km of array, but outside 
of the project influence.  One site will be 
north and one site will be south of the project 
area, and likely some of the same control sites 
as hook and line predator surveys. 

Trapping Dungeness crab 5.3.3 3 Control sites would be located within 20 km 
of the array.  One control site will be located 
approximately equidistant between the mouth 
of the Umpqua River and Coos Bay**.  The 
other two control sites will be located closer 
to the project area but outside of project 
influence, to the north and south of the project 
area. 

Trawling Flatfish and epibenthic 
invertebrates 5.3.5 

2 Control sites would be located within 20 km 
of the array. One control site will be located 
approximately equidistant between the mouth 
of the Umpqua River and Coos Bay.  The 
other site will be located closer to the project 
area but outside of the project influence. 

Grab samples Benthic infauna 5.3.9 2 Control sites would be located within 5 km of 
the array. One control site will be located at 
USACE control site (clean site) to provide 
additional years of data for comparison 
purposes (from past work done at the site). 

* All proposed control sites to be comparable to project area with respect to depth, substrate and exposure. 
** It is approximately 36 km from the mouth of Coos Bay to the mouth of the Umpqua River and within the same 

littoral cell [http://hmsc.oregonstate.edu/waveenergy/WaveEnergyEffectsBriefingPaper.pdf]. 
 
As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, the exact 
location of the control sites will be determined in the field and then a description of the selected 
control sites, including location and site characteristics (e.g., depth, substrate), will be reported to 
the Aquatics Implementation Committee for their confirmation. 
 
5.3.12 Reporting 
 
Progress will be communicated to the Aquatics Implementation Committee in periodic updates 
and annual reports.  Final results will be provided as reports become final and included in annual 
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reports.  It is anticipated that there would be an annual meeting of the Aquatics Implementation 
Committee to review and discuss the information to date. 
 
5.3.13 Summary 
 
The studies described above were categorized by species or species groupings with specific 
objectives.  Several study objectives are addressed using the same methods, but at different times 
of year or different frequencies (Table 3). 
 

TABLE 3 
SUMMARY OF MONITORING METHODS AND FREQUENCIES 

Monitoring 
method 

Species 
addressed J F M A M J J A S O N D Years 

Hook and Line 

Salmonids     X X X  X    Before installation and years 1, 2, and 3 after 
installation 

Rockfish   X  X  X    X  Before installation and years 1, 2, and 3 after 
installation 

Pelagic fish 
and 
invertebrates 

  X  X  X    X  Before installation and years 1, 2, and 3 afte 
installation 

Multimesh 
gillnet 

Salmonids, 
rockfish, 
pelagics 

    X  X      Before installation and years 1, 2, and 3 after  
installation 

Trapping Dungeness 
crab 

      X    X  Before installation and years 1, 2, and 3 after 
installation 

Acoustic 
telemetry 

Sturgeon X X X X X X X X X X X X Years 1, 2, and 3 after installation 

Trawling Flatfish and 
epibenthic 
invertebrates 

  X  X    X    Before installation and years 1, 2, and 3 after 
installation 

Settlement 
plates 

Biofouling             One settlement unit will be removed from 
each of the three depths, at the three 
PowerBuoys, during years 1, 2, and 5 after 
deployment of the 10-PowerBuoy 

Grab samples Benthic 
infauna 

     X   X    Before installation and years 1, 2, and 3 after 
installation 

SCUBA/ROV 

Pelagic Fish 
and 
invertebrates 

       X     Years 1, 2, and 5 after installation 

Biofouling        X     Years 1, 2, and 5 after installation 
Water quality Water quality   X  X X X X X  X  During fish and invertebrate monitoring 
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Response to Comments on Reedsport Project Study Plans 
 

Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

Pinniped Study Plan 

NMFS 9/5/08 99 Pinn. Study Page C-47. Please edit the Metrics and Analyses section to reflect 
comment #58 (Page 5-87). Comment noted and addressed 

NMFS 9/5/08 100 Pinn. Study 

Page C-67. Re: UHMWPE. Although the specific UHMWPE 
product and manufacturer has not been chosen, please provide a 
general description of the product and criteria to ensure that the 
product chosen will have comparable environmental effects to the 
sample products described for analysis (i.e. not soluble in water, 
non-hazardous, previously used in the marine environment). 

Comment noted and addressed 

NMFS 9/5/08 101 Pinn. Study 

Page C-68. Although it is well known that pinnipeds will use man-
made anchored structures (navigation aids, buoys) as haulout and 
resting platforms, such utilization is not uniform and may range from 
sporadic or rare events to virtually constant occupation. Please 
provide more detail regarding methodology used to observe potential 
pinniped haulout. For example, OPT should explicitly state that 
observations will occur across the range of variables known to affect 
haul out behavior, i.e., across weather states (clear skies, windy, 
overcast, etc), throughout all seasons of the year, across daylight 
hours, and through the range of sea states which are expected at the 
project site. Employing strategic methodology to observe across all 
states that can affect haulout behavior will ensure that the study 
adequately characterizes pinniped use of habitat created by the buoy 
array. 

As indicated in the study plan, due to the binary 
nature of this evaluation, the only metric of concern 
will be whether or not pinnipeds are observed on the 
PowerBuoy.  If one pinniped is observed on the 
PowerBuoy after deployment, OPT will provide 
notice to the Aquatics Implementation Committee 
within two weeks that describes the event observed, 
and  OPT will initiate a discussion on how to best 
respond to the event, including the potential of 
implementing the fencing mitigation measure.  The 
purpose of the study is not to note haul out of 
pinnipeds under variable conditions but to ensure 
that pinnipeds don’t haul out on the float.  OPT 
believes the proposed study plan is appropriate and 
that observation methods and timing is clear.  Given 
the many times that observations will occur, a 
variety of conditions will be observed. 
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Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

NMFS 9/5/08 102 Pinn. Study 

Page C-68. There appears to be a discrepancy between the timeframe 
stated in the following sentence compared to the language on page 
C-70. Please make the two statements consistent, “If no pinniped 
haul-out behavior is observed, OPT will provide a summary report to 
the Aquatics Implementation Committee within three weeks of 
completing the direct observations of the single PowerBuoy.” (Page 
C-68); “In addition, OPT will provide a summary of results of the 
Phase I (single PowerBuoy) observations within six weeks of 
completing the direct observations of the single PowerBuoy, and will 
provide final results in an annual report.” (Page C-70). 

Changed 1st time frame to "six weeks". 

NMFS 9/5/08 103 Pinn. Study 

Page C-69. For the following statement, please provide clarification 
as to why winter is not included in the observation plan and the 
explanation regarding three observations. Again, this may be 
addressed by describing the overall strategy by which observations 
will be conducted, “Following 10-PowerBuoy deployment (Phase II) 
- annually during Years 1, 2, 5, 10, and 15. Direct observation events 
will be completed for a full year with at least three observations 
events occurring in spring, summer, and fall.” 

Comment noted and addressed 
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Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

NMFS 9/5/08 104 Pinn. Study 

Page C-69. Please clarify the language provided in the following 
paragraph to state that the proposed study is not to establish pinniped 
behavior in the context of predator/prey interactions but to establish 
the presence and abundance of pinnipeds in the project array. 
Inferences may be made about pinnipeds feeding within the array, 
however, the purpose of the study is not to establish this point. If 
pinnipeds are present within the array, the discussion regarding the 
need for additional studies will be discussed within the context of the 
adaptive management process, 
“Sampling Methods and Rationale As with the haul-out study, 
direct observations will be used to establish pinniped behavior with 
regard to the single and then multiple PowerBuoy array. However, 
due to the necessity of being able to identify species type and 
numbers, observations will occur from vessels in close proximity to 
the generating unit.” 

Comment noted and addressed 

ODFW 9/4/08 64 Pinn. Study 
C-58 1st paragraph, last sentence. ODFW feels the attraction of 
mammals to the project area would be more dependent on presence 
of schooling fish rather than salmon 

While this is true, as expressed in the many 
subgroup meetings in which ODFW staff 
participated, the reason for concern about pinnipeds 
foraging at the project area, and thus a main reason 
for this study, was that they might predate on 
endangered salmon.  Therefore, OPT believes the 
text is appropriate as written. 

ODFW 9/4/08 65 Pinn. Study 
ODFW Marine mammal program published a 2007 document 
(Journal of Marine Mammals?) that describes Oregon Harbor seals 
that would be a better source for much of this data. 

ODFW provided this as a source of information to 
be used in development of the pinniped study plan 
(background information and cited as a personal 
communication with the ODFW Marine Mammal 
Program).  The new sources referenced in this 
comment do not contain the same information as 
what ODFW originally provided for OPT's use and 
reference.   
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Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

ODFW 9/4/08 66 Pinn. Study 
C-61 locations within Cape Arago (e.g. shell island, simpson reef) 
should be attributed to Cape Arago as to properly attribute the 
importance of this are to marine mammals. 

Comment noted and addressed 

ODFW 9/4/08 67 Pinn. Study 2nd paragraph “South Jetty” should be defined as Columbia river 
South Jetty. Comment noted and addressed 

ODFW 9/4/08 68 Pinn. Study 
2nd paragraph… 3rd sentence. “Therefore, only male sea lions are 
present in Oregon and only in the winter.”… not true, see comment 
for 5-52. 

Comment noted and addressed 

ODFW 9/4/08 69 Pinn. Study 
C-62 reference (Ban and Tries, 2007) is misspelled, should be 
“Trites”, other references (e.g. 5-76) in document should also be 
fixed. 

Comment noted and addressed 

ODFW 9/4/08 70 Pinn. Study C-68 ODFW feels that photography should be used to clearly 
identify animals in addition to observation. 

Often, observations will often be made from too far 
away for determining species (e.g., from shore 
during operation and maintenance visits).  As 
indicated in the study plan, if one pinniped is 
observed on the float, regardless of species, 
alternative measures to prevent haul out will be 
implemented (e.g., fencing). 

Fish and Invertebrates Study Plan 

NMFS 9/5/08 105 Fish Study 

The statements in the issue assessment should mirror, and 
incorporate by reference where needed, language in the 
environmental assessment. These issue assessments should not 
introduce new citations or a new characterization of species status or 
project effects. This consistency will allow for the reader to easily 
track the project’s effects and the reasoning behind the proposed 
study plan. 

Comment noted and addressed 
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Letter 

Comment 
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NMFS 9/5/08 106 Fish Study 

Several of the studies, i.e., Dungeness crab, flatfish and epibenthic 
invertebrates, pelagic fish and invertebrates, state that “it is 
anticipated that these effects may possible be manifested relatively 
soon after the project is built”. NMFS disagrees with this statement 
in relation to the proposed study duration of 3 years being sufficient 
to capture the entire degree of change that will occur at the site from 
the project for the 50 year life of the project. Thus, please include 
language discussing the need for additional studies and monitoring 
during the license, details of which will be discussed in the adaptive 
management plan for the project. 

Existing literature on artificial reefs and FADs 
indicates that biological communities respond very 
quickly (within three years) to these habitats.  While 
fluctuations in population size and diversity are 
manifest years after installation, these later changes 
have generally been attributed to stochastic events, 
recruitment fluctuations, and ocean condition 
variability.  It is reasonable to expect most 
substantive biological changes within the first three 
years.  However, under the adaptive management 
approach, monitoring beyond three years, if 
warranted, will be provided for through the adaptive 
management process, but 

NMFS 9/5/08 107 Fish Study 

Page C-77. Please see comment #64 which discusses the 
incorporation of species in Table 1 (see also NMFS’ NWFSC 
comments April 11, 2008). The explanation provided at the top of 
the page is not included in the body of the draft environmental 
assessment. In addition, even with the qualification of which species 
are included in the Table, the ESA-listed green sturgeon are not 
included, nor are the coastal pelagic species which have essential 
fish habitat designation at the project site. 

The explanation provided at the top of the reference 
page of the study plan is included in the body of the 
draft environmental assessment (see footnote at 
bottom of page 5-99). 

NMFS 9/5/08 108 Fish Study 

Page C-80. As noted in the NWFSC comments provided on April 11, 
2008, and again discussed during a conference call between the 
NWFSC, Habitat Conservation Division, and OPT,1 NMFS 
recommends removing the tethering study from the study plan and 
including the use of small mesh gill nets to determine relative 
abundance of juvenile salmonids. 

OPT has removed the tethering study and is now 
proposing using multi-mesh gillnets to sample a 
wide range of sizes (specifically smolts to adult 
salmonids). 

NMFS 9/5/08 109 Fish Study 
Page C-81. NMFS has expressed some uncertainties about using a 
recreational fishing tournament to collect fish for the analysis of gut 
contents.2 Please address this concern in the study plan. 

Comment noted and addressed 
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NMFS 9/5/08 110 Fish Study 

Page C-82. NMFS suggested tagging rockfish with acoustic tags to 
determine whether or not individuals will remain within the array or 
pass through the structure. In subsequent discussions, NMFS 
acknowledges that it is unlikely that the needed structure for rockfish 
to inhabit the wave array on a more permanent basis will not occur 
within the first three years of study which is proposed by OPT. 
However, the movement of rockfish in relation to the wave array 
over the next 50 years is an important component of describing how 
the proposed action has changed the local marine habitat and 
subsequently the food web in the project location. Thus, NMFS 
recommends OPT incorporate language into the study plan which 
references, through the adaptive management process, the likely use 
of acoustic tagging in the future if biogenic habitats begin to occur in 
what once was an open-water ocean habitat. 

OPT expects that the array will attract rockfish 
within the first 3 years, however OPT does not agree 
that there is a management-related need for 
addressing the question of rockfish residency.  
Although most of the rockfish spp subject to tagging 
studies have revealed a few individuals that made 
long movements, these spp generally exhibit high 
site fidelity at least of the short term (<3 yrs).  The 
study plan is designed to track changes to the fish 
community at the project site and several control 
sites; the comments do not make plain the necessity 
for tracking fish movement patterns.  OPT expects 
that there will be some movement between the 
project site and natural reefs based on the 
voluminous artificial reef literature.  The issue of 
'attraction vs. production' with regard to artificial 
reefs has not been resolved despite decades of 
research, the latest off southern California 
employing multiple impact sites and intensive study 
(T. Anderson, SDSU, pers comm). 

NMFS 9/5/08 111 Fish Study 

Page C-83. NMFS recommends modifying the traps to allow for 
capture of the entire size range of the population(comment 
1,comment 2). NMFS recommends addressing the concern of 
sampling at night to understand the presence and abundance of 
benthic organisms which are only active at night. In addition, the 
issue of what time of year is the best time to sample for juvenile crab 
is unresolved. NMFS can work with OPT and the Oregon Dungeness 
Crab Commission to resolve this question. 

Beam trawls and commercial crab pots (5 cm mesh 
and blocked escape rings) will sample juvenile 
Dungeness crabs.  Traps will include an overnight 
soak.  Trawls are planned for Feb/Mar, Apr/May 
and late summer, this should provide some 
information regarding seasonality of juvenile 
Dungeness crabs.  Concerns with cannibalism/trap 
predation warrant using two methods to sample 
juveniles (beam trawls) and subadults and adults 
(modified pots). 
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Number Document Stakeholder Comment OPT Response 

NMFS 9/5/08 112 Fish Study 

Page C-84. Considering the depth contour which ESA-listed green 
sturgeon are known to migrate along the West Coast of the United 
States and the recent tagging studies of green sturgeon north and 
south of the project proposal, it is likely these individuals will be 
traveling through the project array. Please incorporate these tagging 
study results from Oregon Department of Fish Wildlife and edit the 
paragraph describing what is known about green sturgeon 
movements and their likely presence at the project array. It is NMFS’ 
understanding that Oregon Department of Fish and Wildlife has 
acoustically detected 75 green sturgeon off of Lincoln City, north of 
the proposed wave array. As the current proposal stands, there are 
questions as to whether or not green sturgeon will be detected 
through the proposed studies. Thus, NMFS recommends OPT work 
to incorporate an acoustic array to detect green sturgeon. This array 
would provide more assurance of detecting their presence or absence 
from the site. Then, if green sturgeon are detected, adaptive 
management would be triggered to discuss if further studies of 
potential effect upon the species is warranted. 

OPT will add two receivers to the array to provide 
presence/absence info on green sturgeon (and other 
tagged fishes). 

NMFS 9/5/08 113 Fish Study 
Page C-85. OPT intends to use a 2-3 meter beam trawl with an 8-
inch mesh size for sampling of flatfish and epibenthic invertebrates1. 
The NWFSC can provide feedback on this proposal. 

OPT plans (per study plan) to use a 2 m beam trawl 
with 3 mm mesh, both small enough to sample a 
wide range of organisms. 
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NMFS 9/5/08 114 Fish Study 

Page C-86. Pelagic fish and invertebrates. OPT responded to NMFS’ 
comments by proposing the use of a small mesh purse seine for 
sampling. NMFS recommends incorporating language into the study 
plan stating the likely need during the adaptive management process 
for the use of side-scan sonar to provide information on the use of 
the array by schooling fishes. In addition, this technology would 
address concerns about the use of the array at night by organisms 
which would not be captured during daytime sampling. 

In the January 2008 meeting with the Northwest 
Fisheries Science Center, NMFS agreed that a purse 
seine cannot be used within the array.  For this 
reason, OPT proposed the use of multi-mesh gillnets 
for sampling pelagic fishes within the array (& at 
control sites).  These nets could be fished overnight 
to sample nocturnally-active species, and, OPT 
feels, is a better alternative to side-scan sonar.  Side-
scan sonar would provide an estimate of biomass, 
but little or no information on the species detected.  
Gillnets would allow estimation of relative 
abundance, certain knowledge of species present, 
and provide specimens for stomach content study.  
In the September 2008 meeting, the Northwest 
Fisheries Science Center agreed with this approach. 

NMFS 9/5/08 115 Fish Study 

Page C-90. Please edit the following sentence, and other sentences 
referencing invasive species, to incorporate concerns related to non-
native, as well as invasive, species, “The settlement plates will be 
evaluated for biofouling growth including invasive and non-native 
species.” 

Comment noted and addressed 

NMFS 9/5/08 116 Fish Study 

NMFS recommends incorporating the NWFSC comment2 regarding 
sampling larval fish, invertebrates, and plankton by using standard 
vertical nets. This sampling can be incorporated during proposed 
sampling for other studies. 

Due to the broad spatial and temporal distribution of  
plankton, and their comparatively poor swimming 
capabilities, project effects associated with 
behaviors such as attraction or avoidance are 
unlikely.  Because of the relatively small size of the 
project (30 acre footprint) compared to the available 
coastal habitat, OPT believes a study of plankton is 
not warranted. 



 9 

Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

NMFS 9/5/08 117 Fish Study 

Page C-96/C-97. Table 3 is a helpful overview of the proposed 
sampling regime for the Fish and Invertebrate study. However, 
NMFS suggests incorporating the table prepared by DTA (dated 
August 11, 2008) which has columns identifying the subject (or 
study), component of the study, study plan output, month, and timing 
of sampling in each of the issue assessments. Incorporating this table 
into each of the issue assessments provides an overview of the 
proposed sampling regime and shows where proposed 
sampling/monitoring can overlap with one another as a cost-saving 
measure for OPT. 

Comment noted and addressed 

ODFW 9/4/08 71 Fish Study C-74 1st paragraph… 1st sentence, include scallops or rework clams 
to bivalves Comment noted and addressed 

ODFW 9/4/08 72 Fish Study 

C-76 5.1, 2nd sentence “evaluate potential effects, if any,…” It 
seems obvious that the project will have some effect, perhaps if 
you’re trying to quantify those in a summary a better term would be 
“level of effect”, the “if any” part of that is in direct contrast to all 
known information and contrasts the evidence presented in the paper. 

"If any" is redundant, given the modifier "potential" 
referring to "effects."  The phrase "if any" has been 
removed. 

ODFW 9/4/08 73 Fish Study Also consider striking the word “potential” as “actual effects” are the 
goal to measure? 

Text was changed to say evaluate effects 
("potential" removed). 
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ODFW 9/4/08 74 Fish Study 

C-77 Sec 5.3 Major Groups of Species or Specific Indicator Species 
 
We think several species/groups are missing from the list, including 
adult salmonids, rock-associating fishes other than rockfishes (e.g., 
lingcod, cabezon), and elasmobranches. 

To better define the suite of species of concern and 
possible indicator species and groups associated 
with the project and project area, the scientific 
literature was reviewed and input was gathered from 
the Aquatic Species Subgroup and state and federal 
agency scientists, from peer-reviewed journals and 
other recent research, and from local dredge spoil 
site monitoring reports.  The species and life stages 
of concern, their timing, and potential biological and 
ecological effects associated with the project were 
considered.  General agreement on the indicator 
species was reached at an Aquatic Species Subgroup 
meeting in Newport, Oregon, in January 2008 and 
with subsequent discussion with the agencies. 

ODFW 9/4/08 75 Fish Study 

C-78-79 Sec 5.2.1 (p. C-78) Table 1, species present table. 
 
ODFW agrees with and echoes the comments by NMFS (dated 
4/11/2008) that this table does not appear to be inclusive enough, and 
the table should be updated to include the species groups that NMFS 
suggests 

OPT added relevant EFH species.  Otherwise, OPT 
believes the representative species in the table, as 
agreed to in Aquatic Species Subgroup meetings, are 
appropriate. 

ODFW 9/4/08 76 Fish Study C-80 1st paragraph, last sentence “Generally, marking and tagging 
studies fail to offer the means…” ODFW disagrees. 

Marking and tagging studies (MTS) are proven 
approaches to studies designed to assess movement 
patterns, estimate population sizes, etc. The 
principle objective, by subgroup consensus, of this 
study plan is to assess project impact.  Mark-
recapture studies in particular are problematic when 
applied to projects such as this one with a tightly 
prescribed impact area that is very small relative to 
the available habitat for species of interest and that 
has no boundaries for animal movement into or out 
of that impact site (i.e. the "population" is open).  
Telemetry studies employ new and highly effective 
technologies, but demand carefully articulated 
research objectives, integrating the technological 
limitations and, even more important, the full range 
of an animal's behavior. 
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ODFW 9/4/08 77 Fish Study 
C-81 Predation: Gut content analysis- suggest you add a comma 
between “Four sampling efforts” and “each year”… it makes it a 
little unclear as to how many will actually occur. 

Comment noted and addressed 

ODFW 9/4/08 78 Fish Study 

C-85 There is no reference for the statement in the sturgeon section 
(page C-85): “In particular, several studies employ acoustic tags, 
although only a few adult and juvenile sturgeon are currently 
tagged.” This information is outdated and inaccurate. Polly Rankin 
(ODFW) has detected at least 75 individual green sturgeon in a 
hydrophone array at Siletz Reef during 2007. OPT needs to update 
the DEA and make an effort to determine approximately how many 
sturgeon (especially green sturgeon) are acoustically tagged on the 
west coast. There are relatively few researchers doing these studies 
and it should not be difficult to determine the approximate total 
number of fish tagged. 

Comment noted and addressed. Note: ca. 350 tagged 
green sturgeon (S. Lindley, pers comm, 9/17/08) 

Note: - Response to other comments made by ODFW specific to Fish and Invertebrates Study included in accompanying file. 

DEQ 
8/28/2008 3 Fish Study 

Appendix C – 92: OPT will calculate concentration of copper within 
project waters per DEQ request. Does this mean that the leachate 
concentration will be estimated? 

This analysis has been done and incorporated into 
the revised PDEA. 

DLCD 
8/21/08 31 Fish Study Appendix C-80.  First sentence of page - restate more positively 

(discuss exposure and effects) Removed sentence. 

DLCD 
8/21/08 32 Fish Study Appendix C-80.  remove absence from "assess the presence/absence 

of salmonids" Comment noted and addressed 

DLCD 
8/21/08 33 Fish Study Appendix C-86 under Section 5.3.5.3 Metrics and Analyses.  Discuss 

what species and where these species will be discussed. Comment noted and addressed 
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DLCD 
8/21/08 34 Fish Study Appendix C-93.  Need to include a Total Organic Carbon (TOC) 

sample and redox depth if no project effects. 

Added the following to the text "During planned 
inspection of the mooring system (every three to 
four months, weather permitting, for the first two 
years, and annually thereafter), OPT will monitor 
the seabed for accumulation of biofouling debris.  In 
the event that build up of biofouling debris is seen to 
occur, OPT will consult with the Aquatics 
Implementation Committee on the need to evaluate 
potential related water quality concerns (e.g., total 
organic carbon, biological oxygen demand)." 

EMF Study Plan 

ODFW 9/4/08 55 EMF Study C-36 2nd paragraph…. What about white sturgeon? 

As indicated, "The Aquatic Species Subgroup and 
other stakeholders have raised the issue of the 
potential effects of the EMF ... on marine life, with 
particular concern expressed regarding 
elasmobranches, adult and juvenile salmon, green 
sturgeon, Dungeness crab, and plankton." 

ODFW 9/4/08 56 EMF Study 
C-39 3rd paragraph… Strike Bat Ray, add Blue, 6 gill, 7 gill, and 
salmon sharks, Aleutian skate, pacific electric ray, and spotted 
ratfish. 

This differs from ODFW comment on p. 5-80.  OPT 
changed the text to make it consistent with 5-80 
comment.  Ratfish are not elasmobranchs and 
therefore not included here. 

ODFW 9/4/08 57 EMF Study 
C-40 1st paragraph… Table lists Scottish survey results, could you 
add in the anticipated range and common frequencies expected on 
this project on same table? 

There is no table on p. C-40.  As indicated in the 
PDEA and study plan, the frequency is rectified to 
60 Hz before exiting the PowerBuoy and being 
transmitted to shore via the subsea cable.  However, 
because of the shielding/ Faraday cage, OPT expects 
no/or almost no electric field to be emitted from 
project components.  This information has been 
added as a note to the table at the end of the study 
plan. 

ODFW 9/4/08 58 EMF Study 2nd paragraph…. Dungeness crab… not the largest edible crab in the 
Pacific NW Comment noted and addressed 

ODFW 9/4/08 59 EMF Study 2nd paragraph… 3rd sentence… Decopoda is an order not a family. Comment noted and addressed 
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ODFW 9/4/08 60 EMF Study 

2nd paragraph… last two sentences… first sentence presents “no 
evidence” assume this means no statistically significant results? 
Then last sentence mentions compelling results that appear less 
investigated/ analyzed (about crangon shrimp)… somewhere else in 
these documents it said something about prawns being “sometimes 
attracted” is this the same ref? 

The referenced text is as follows: "The Scottish 
Marine Renewables Strategic Environmental 
Assessment (Scottish Executive 2007) reported that 
there was no evidence that members of the 
subphylum Crustacea were sensitive to electric 
fields but that prawn had shown some attraction to 
the B fields of wind farm cable.  However, it should 
be noted that the document upon which this 
statement is based (ICES 2003) found that only one 
species, common shrimp (Crangon crangon), was 
“sometimes attracted” to the cables."  The Scottish 
Executive conducted a literature review about 
information about EMF response of marine life.  
OPT investigated the citation referenced in the 
Scottish Executive to provide further information on 
this topic - the different findings are referenced with 
appropriate citations.  Prawns are discussed earlier 
in this paragraph. 

ODFW 9/4/08 61 EMF Study C-42 last paragraph…. Last sentence “there will be little effect” --- 
seems unknown? 

As indicated in the sentence, shielding will eliminate 
or significantly reduce E field emissions. 

ODFW 9/4/08 62 EMF Study C-43 1st paragraph… 3rd sentence “This study concluded…no effect 
to avoidance” seems like its contradictory to previous statements. 

The study reported no effect, to avoidance in the 
immediate vicinity of the cable.  This is consistent 
with OPT's conclusion that there will be "little 
effect" and "does not appear to be significant". 

ODFW 9/4/08 63 EMF Study C-46 1st paragraph… 1st sentence “Given the low levels expected” 
repeated from sentence previous to last. Comment noted and addressed 
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ODFW 9/4/08 
(studies 

comment 
letter) 

A EMF Study 

ODFW agrees with OPT’s methodology for determining the physical 
characteristics of EMF created by the PowerBuoys, however 
recommends investigating the acquisition of metrics at the 1 meter 
scale in addition to the 100 and 1,000 meter metrics proposed. 
 
Rationale: With a focus on extremely local effects within these 
studies, if aggregation is to occur, particularly with invertebrates, a 
smaller scale would likely be more appropriate. Additionally, the 
smaller scale would be the most comparable to laboratory results. 

In the study plan OPT states "The E- and B-fields 
calculated during the Requirements Analysis and 
Literature Review phases of the EMF Study will be 
the basis for the stand-off distance to the control 
site.  Given the low levels expected, a distance of 
100 meters to 1,000 meters is a reasonable distance."   
 
The referenced text discusses the minimum distance 
from the project that a control site would have to be 
located, not the distance from project components at 
which measurements of project EMF would be 
taken.  Measurements will be taken right next to the 
project components. 

ODFW 9/4/08 
(studies 

comment 
letter) 

B EMF Study 

ODFW suggests it may be worthwhile and cost effective to 
investigate adding remote sensors to monitor EMF emissions. 
 
Rationale: Gaining data on maximum emissions seems dependent on 
being at the project location during peak wave activity, at which time 
it would be the most difficult to have a monitoring device deployed 
from a boat. 

As mentioned on p. C-46 under Phase 2 Sampling, 
"To measure the EMF strength associated with the 
cable connecting the subsea pod to the shore, OPT 
will utilize either a permanently-installed sensor 
system or an ROV-mounted cable tracking system."  
Revised text to say that remote (installed) sensors 
will be used. 

ODFW 9/4/08 
(studies 

comment 
letter) 

C EMF Study 
ODFW recommends the study plan should make clear which, if any, 
species will be evaluated for reactions to the range of EMF levels 
found in part 1 of the study. 

In the study plan OPT states "Below are summaries 
of the responses to EMF by species of particular 
concern in this study:  elasmobranches, adult and 
juvenile salmon, green sturgeon, Dungeness crab, 
and plankton."  These species of concern were 
developed in consultation with, and consensus of, 
the subgroup, including ODFW. 
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ODFW 9/4/08 
(studies 

comment 
letter) 

D EMF Study 

ODFW recommends that the following species be evaluated, based 
on the agencies level of concern, their commercial importance, and 
their likelihood to occur prior to or after the installation of the 
PowerBuoys. Changes to this list of species should be based on 
findings of other studies. 
 
o Green Sturgeon 
o Chinook salmon (juvenile and adult) 
o Coho salmon (juvenile and adult) 
o Dungeness crab 
o Petrale, English, and Sand sole 
o Starry Flounder 
o Pacific and Speckled sand dab 
o Spotted ratfish 
o Big skate 
o Coonstripe shrimp     
 
 
(cont. in next cell below) 
 

Shielding of the project components will result in 
almost no E field (“Because of this Faraday cage 
shielding, the PowerBuoys and subsea pod should 
not emit significant E field radiation.  In addition, 
metallic sheathing and grounding on the 
transmission cables leading from the PowerBuoys to 
the subsea pod and from the subsea pod to shore 
will be used to significantly reduce or eliminate E 
fields from being emitted into the surrounding 
aquatic environment").  And OPT does not believe 
the B field will result in effects ("OPT has found no 
evidence to indicate that magnetic fields negatively 
affect marine life (Centre for Marine and Coastal 
Studies 2005; Scott Wilson Ltd. and Downie 2003; 
Sound & Sea 2002; USACE 2004; Scottish 
Executive 2007; World Health Organization 
2005)”).  The study plan as proposed is appropriate - 
measures EMF and reviews existing data for 
surrogate species to determine effect to area species 
of concern.  The proposed laboratory studies may 
likely not provide applicable results (artificial 
setting) and prohibitive expense is not 
commensurate with the expected lack of adverse 
effect. 
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ODFW 9/4/08 
(studies 

comment 
letter) 

D (cont.) EMF Study 

Rationale:  
Given the variety of responses noted on Attachment 1 (Thresholds of 
Electro-sensitive species) and the inconclusive results (disagree that 
results are inconclusive) presented from the previous studies 
mentioned in the draft license application, ODFW feels it most 
prudent to evaluate aforementioned key species which will be 
exposed to the range of EMF generated by the PowerBuoys. 
 
ODFW feels as though the hypothesis will not be conclusively tested 
by the methods suggested (review research results on species of 
interest and taxonomically related species) without laboratory 
analysis of the exact species affected. Again, these methods may be 
insinuated in the study plans, however ODFW would like to see it 
outlined clearly. 

(see above) 

ODFW 9/4/08 
(studies 

comment 
letter) 

E EMF Study 

ODFW believes this plan could benefit from incorporating an 
imaging sonar study to assess behavior of fish in the vicinity of the 
subsea pod or wave buoys. There should be a field study to test that 
organisms are not attracted / repulsed by EMF-emitting structures. 
 
o Rationale: This element of study could provide necessary in situ 
data to adequately evaluate the effect of EMF emitted and could 
easily be incorporated into other visual and tagging studies proposed. 

The proposed study plan calls for evaluating EMF 
emitted by project components under a number of 
sea states, comparing the documented EMF levels to 
known threshold levels for species of concern (likely 
using surrogate species).  OPT believes that the 
proposed plan, drafted with input from subgroup, is 
appropriate.  ODFW staff indicated no major 
concerns with the EMF study approach (e.g., in the 
March 21, 2008 meeting and in a summary of issues 
of concern [pers. comm. May 2, 2008]). 
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Wave, Current, and Sediment Transport Study Plan 

OPRD 
08/29/08 79 

Wave, 
Current, Sed. 
Trans. Study 

C-127. we don't know what the effect of a 2-12% reduction will be 
(if these end up being correct estimates). Need to bring uncertainty 
language in here… 

This uncertainty is discussed 2 paragraphs after 
referenced text: "However, because of the lack of 
empirical data and uncertainty inherent in the above 
analyses, the Aquatic Species Subgroup has 
expressed concerns about the potential impacts of 
the project to the physical environments and 
ecosystems (e.g., affect currents and 
erosion/accretion at the beach)." 

OPRD 
08/29/08 80 

Wave, 
Current, Sed. 
Trans. Study 

C-127. Don't agree that the HI site is comparable to the OPT site at 
Reedsport. HI is completely different system and the buoys weren't 
even the same (smaller). You could say that, although the number, 
size and oceanographic system are different, OPT expects that the 
Reedsport project would be similar enough that there would be 
negligible effects on ocean currents. However, the systems are 
different enough to warrant study and adaptive management to 
verify this hypothesis. 

Changed to say: "While the Hawaii site differs 
physically from the Reedsport site, OPT believes 
these findings suggest that a project the size of the 
proposed Reedsport Project would only have a 
negligible effect on ocean currents, wave 
attenuation, and related erosion and/or accretion 
patterns in the Coos littoral cell."  The latter change 
was what NMFS requested.  The last sentence of 
this comment is appropriately addressed in many 
parts of the PDEA and is not required here. 

OPRD 
08/29/08 81 

Wave, 
Current, Sed. 
Trans. Study 

C-127. Also could differ depending on the local conditions at the 
site...potentially… 

OPT is referencing about array effects on waves, not 
environmental/site effects on waves. 

OPRD 
08/29/08 82 

Wave, 
Current, Sed. 
Trans. Study 

C-127. Have they all had a chance to review? 
Dr. Özkan-Halle is the lead/OPT contact of this 
group.  She has been responsible for review/edits 
and has approved the revised plan. 

OPRD 
08/29/08 83 

Wave, 
Current, Sed. 
Trans. Study 

C-127. Concerned if he hasn't reviewed and provided input to Tuba. 
He is one of the experts about the beach portion of this study… 

Dr. Özkan-Halle is the lead/OPT contact of this 
group.  She has been responsible for review/edits 
and has approved the revised plan. 
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OPRD 
08/29/08 84 

Wave, 
Current, Sed. 
Trans. Study 

C-128. I understand why this needs to happen in intermediate 
conditions, however, can you explain how that would be 
extrapolated to other conditions. Erosion often happens in 
nonaverage conditions...I brought this up several times and was told 
someone would get back to us. 

It is our understanding, based on consultation with 
the team of experts, that results will be able to be 
extrapolated to other sea states. 

OPRD 
08/29/08 85 

Wave, 
Current, Sed. 
Trans. Study 

C-130. Concerned about leaving it at just "for the period agreed". I 
brought it up before and someone was going to look into it… 

OPT has revised the text to specify that sampling 
will occur for a period agreed by the Aquatics 
Implementation Committee through the Adaptive 
Management Process 

OPRD 
08/29/08 86 

Wave, 
Current, Sed. 
Trans. Study 

C-130. J. Allan had indicated concern about only doing this once. I 
brought it up several times and someone was going to look into 
it...This is his area of expertise… 

The frequency referenced in the study plan was that 
which was proposed by Dr. Özkan-Halle. 

DLCD 
8/21/08 35 

Wave, 
Current, Sed. 
Trans. Study 

Appendix C-128.  Include a more in depth description of the 
relationship between this study and the larger study to get project in 
water. 

Comment noted and addressed 
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Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

Impacts to Offshore Avian Use Study Plan 

USFWS 
9/19/08 1 Offshore 

Avians 

In FWS' comments on the DLA, we made the following statements 
associated with project lighting. We note that the DLA indicated 
Crab and Fish subcommittee's initial flexibility in lighting via 
synchronized light flashes, which conflict with the draft Offshore 
Avian study plan narrative (Section 3.0, forth paragraph, on page C-
110). Below is FWS comment on the DLA re: project lighting - these 
comments are consistent with concerns we have for the offshore bird 
study plan: 
 
Page 5-88: Lighting (second paragraph) seems to have some 
conflicting lighting guidance, and OPT’s proposed lighting solution 
may lead to increased adverse effects to offshore birds: 
  
“The Crab and Fish Subcommittee recommended that each 
PowerBuoy should be equipped with a navigation light and that the 
lights should be set to flash synchronously at a flash rate of 1 Hz or 
alternatively that they should flash incrementally in a clockwise 
fashion. It was suggested that OPT start with the synchronous flash 
to determine the effectiveness and that if fishermen did not like the 
scheme, then an incremental clockwise flash pattern would be 
evaluated.” 
 
Given the Crab and Fish Subcommittee’s acceptance of synchronous 
light flashes, and USFWS’ previous indication that synchronous 
flashing lights would be optimal, why do you propose sequential 
flash pattern? Please modify the proposal to synchronized light 
flashes, unless later requested otherwise by Crab and Fish 
Committee members. If Offshore Avian studies have been conducted 
if/when a future request for synchronous lighting is received, new 
data from offshore avian studies, as well as existing data provided by 
USFWS, should be considered and risks/benefits/costs weighed via 
discussion by the Adaptive Management process. 
 
Any lights should be shielded, to direct light only towards 
approaching watercraft, not directly upwards. 

Comment noted and addressed 
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Comment 
Letter 

Comment 
Number Document Stakeholder Comment OPT Response 

USFWS 
9/19/08 2 Offshore 

Avians 

C-110. Note - your offshore avian document conflicts with narrative 
in the DLA, that FWS provided comment on in early September. 
here are some additional lighting requests from FWS - at very least 
the study plan should reflect that the 4 seconds is maximum duration 
off. Other beneficial lighting recommendations: minimal duration 
on, strobed, synchronized flash for all lighted buoys,  minimum 
number lighted while still providing navigation safety, light on 
lowest possible brightness, downward deflection so light will not go 
directly up. 

Comment noted and addressed 

USFWS 
9/19/08 3 Offshore 

Avians 

C-113, last sentence on page.   
 
and/or alternative mitigation measures 

Comment noted and addressed 

USFWS 
9/19/08 4 Offshore 

Avians 

C-114.  “If the maximal estimated fatality rate is deemed to be 
sufficiently high (by the Aquatics Implementation Committee), we 
will initiate a behavioral-avoidance/fatality study to determine 
collision and/or avoidance rates of birds during initial deployment of 
the PowerBuoys (Figure 4, green Option 1b), in order to assess more 
precise estimates of risk. The observed avoidance rates would then 
be applied to the models to derive precise fatality estimates for all 
species. If warranted, additional fatality studies will be undertaken to 
confirm predictions of low rates of collisions/fatalities following 
deployment (Figure 4, green Option 2b).” 
(by aquatics implementation committee?) 

Yes.  Comment noted and addressed 

USFWS 
9/19/08 5 Offshore 

Avians 

C-120, Section 5.5. 
rewrite suggestion, for initial portion of first sentence: Results of 
various studies described in 5.3 and 5.4, above, will be reviewed by 
the AIC... 

Comment noted and addressed 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Thursday, October 30, 2008 10:33 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Nick Furman; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Mary Grainey; Sharon Kramer; Hugh 
Link; Calum Stevenson; Marilyn Fonseca; Browne, Peter; Mike Donnellan; Doug Young; 
George Wolff; Steve Kopf; Scott Groth

Subject: Aquatic Species Meeting Summary
Attachments: Aquatics Meeting Summary 10-27.doc

Attached is the meeting summary from Monday's review of the study plans.  Please let me know if I missed or 
mischaracterized anything. 
  
Also, there is a doodle link below to begin scheduling for a final WebX meeting to review the bird and cetacean 
study.  Please let me know your availability.  
  
http://doodle.com/nrzgx2ic6fyy8wyu 
Thanks, Therese.  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Subgroup 
October 27, 2008 

Meeting Summary 
 

On the Phone: 
Bridgette Lohrman, NOAA 
Calum Stevenson, OPRD 
Scott Groth, ODFW 
Mary Grainey, OWRD 
Marilyn Fonseca, DEQ 
Pete Stauffer, Surfrider 
Robin Hartmann, Oregon Shores 
Peter Brown, DTA 
Steve Kopf, OPT 
Mike Murray, DTA 
George Wolff, OPT 
 

Meeting Summary 
 
Agenda Review: 
Therese started the meeting by sharing that the purpose of the meeting is to finalize the 4 study plans that 
were ready for review:  Pinniped, Wave Current and Transport, EMF, and Fish and Invertebrates.   
 
The bird study has been reviewed by Doug Young.  He has four comments for DTA to consider and get back 
to him.  Peter will send the group Doug’s comments and OPT’s response once they have a chance to review 
and discuss the issues. 
 
The cetacean study is being modified to include information gathered at the Marine Mammal expert meeting.  
It should be ready soon and will be sent out for the aquatics group to review.  
 
Another WebX conference call will be scheduled to do the finalize the bird and cetacean studies.   
 
Pinniped: 
• Haul-out study:  Add that pinniped that is hauled out will be photographed, if feasible. 
• Double check ODFW harbor seal paper sent by S. Groth to Aquatics Species Subgroup to determine 

whether information provided about harbor seal haul out in Umpqua River vicinity. 
 
Wave, Current, and Transport: 
• Mary Grainey said it would be good for the Aquatics Implementation Committee to be informed when 

the modeling effort begins. 
 
EMF: 
• Modify text at end of Section 2.1: delete text after "However, detection does not automatically translate 

to effect." 
• S. Groth to advise on how to best characterize anecdotal information from fishermen of crustaceans 

(crabs, shrimp, etc.) noting differences in fishing with different configurations of metals (e.g. new pots, 
exposed metals, zincs, etc.). 
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Fish: 
• Section 5.3.2.1, change language on video from visual/ROV surveys, get rid of "if" statement. 
• Table 3, add a new line to incorporate video from O&M ROV/visual survey work. 
• Section 5.3.4.2 discuss the "coverage" of the array by 2 acoustic receivers. 
 
Next Steps: 

 It was agreed that with these changes, these study plans are considered final and can be incorporated 
in the settlement package.   

 A WebX meeting will be scheduled for approximately a week after the Bird and Cetacean study are 
ready for review.  Therese will send a doodle to begin looking at dates.  

 Once all studies have been finalized, a Full Settlement Group meeting will be scheduled to finalize 
plans for signature of the Settlement Agreement.  
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Hawthorne, Joy

Subject: Lighting Plan...(flash timing)

-----Original Message----- 
From: Timothy.L.Westcott@uscg.mil [mailto:Timothy.L.Westcott@uscg.mil] 
Sent: Thursday, November 13, 2008 12:06 PM 
To: Murphy, Michael 
Subject: RE: Lighting Plan...(flash timing) 
 
Michael, 
 
  Marking the outer buoys with flashing yellow four second lights (FL Y 4s, fifteen flashes per minute) that have a visibility of no 
less than three nautical miles and the inner buoys with flashing yellow six second lights (FL Y 6s, ten flashes per minute) that have 
a visibility of no less than three nautical miles would be appropriate. 
 
r/ Timothy L. Westcott 
D13 (dpw) 206 220-7285 
timothy.l.westcott@uscg.mil 
------------------------------- 
 
-----Original Message----- 
From: Michael.Murphy@DevineTarbell.com [mailto:Michael.Murphy@DevineTarbell.com] 
Sent: Wednesday, November 12, 2008 2:08 PM 
To: Westcott, Timothy 
Subject: RE: Lighting Plan...(flash timing) 
 
Hi Tim, 
 
Hope all is well.  We discussed the flashing requirements (ie; time between flashes), for the OPT ten buoy project a month or so 
back.  I am in process of finalizing our approach and wanted to confirm what the USCG requirement is for the length of flash (ie; 
how long the light is on).   
 
Michael Murphy 
Devine Tarbell & Associates, Inc.  
 
-----Original Message----- 
From: Timothy.L.Westcott@uscg.mil [mailto:Timothy.L.Westcott@uscg.mil] 
Sent: Friday, September 12, 2008 3:06 PM 
To: Murphy, Michael 
Subject: RE: Lighting Plan...(flash timing) 
 
Michael, 
 
  I just sat down with my supervisor and discussed the lighting of your buoys. 
 
  He feels that marking the outer buoys with flashing yellow four second lights that have a visibility of no less than three nautical 
miles and the inner buoys with flashing yellow six second lights that have a visibility of no less than three nautical miles would be 
appropriate. 
 
  I agree, but we still need to get the approving official to agree and that will come during the permitting process. 
 
  My supervisor and I are in agreement that it would not be appropriate to have all of the lights flashing on and off at the same time 
or in a sequence. 
 
Hope this helps and I'll talk to you next week. 
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Have a great weekend!  
 
r/ Timothy L. Westcott 
D13 (dpw) 206 220-7285 
timothy.l.westcott@uscg.mil 
------------------------------- 
 
 
-----Original Message----- 
From: Michael.Murphy@DevineTarbell.com 
[mailto:Michael.Murphy@DevineTarbell.com] 
Sent: Friday, September 12, 2008 10:54 AM 
To: Westcott, Timothy 
Subject: RE: Lighting Plan...(?) 
 
No...let me get you a copy of the latest..I wasn't sure if Lucia had forwarded it to you or not.  
 
 
Michael Murphy 
Devine Tarbell & Associates, Inc.  
 
-----Original Message----- 
From: Timothy.L.Westcott@uscg.mil [mailto:Timothy.L.Westcott@uscg.mil] 
Sent: Friday, September 12, 2008 1:46 PM 
To: Murphy, Michael 
Subject: FW: Lighting Plan...(?) 
 
Michael, 
 
  Is this it? 
 
r/ Timothy L. Westcott 
D13 (dpw) 206 220-7285 
timothy.l.westcott@uscg.mil 
------------------------------- 
 
 
-----Original Message----- 
From: Kathy_Roberts@fws.gov [mailto:Kathy_Roberts@fws.gov] 
Sent: Monday, October 15, 2007 2:13 PM 
To: Westcott, Timothy 
Subject: Fw: Lighting Plan 
 
I am finally getting back to you so you can send me your web site. 
Thanks 
for the chat the other day.  FYI, I was sent this by OPT as I am part of the settlement team.  Since they haven't yet contacted you, 
you will be informed of their intentions any way.  Hope to work with you in the future. 
 
Kathy Roberts - Fish and Wildlife Biologist USFWS - Oregon Fish and Wildlife Office 2600 SE 98th St.  Suite 100 Portland,  OR 
97266 
(503) 231-6179 
FAX (503) 231-6195 
 
Forwarded by Kathy Roberts/OSO/R1/FWS/DOI on 10/15/2007 02:09 PM 
 
Kathy, 
 
Attached is the most recent lighting plan for the project that I have. 
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Steve and Mike, if there is a revised plan, could you send that to Kathy? 
 
Thanks, Therese. 
 
Therese Hampton, Principal 
H&H Solutions LLC 
"Leading People to Positive Results" 
360-210-7325 (office) 
360-852-7366 (cell)(See attached file: 
12_Issue_Navigational_Safety_rev0_final[1].pdf) 
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Walker, Colleen

From: Therese Hampton @ H&H Solutions [hh_solutions@comcast.net]
Sent: Tuesday, November 25, 2008 2:08 PM
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Justin Klure; Nick Furman; Jim Hastreiter; 

Ken Homolka; Bridgette Lohrman; Murphy, Michael; Mary Grainey; Sharon Kramer; Hugh 
Link; Calum Stevenson; Marilyn Fonseca; Browne, Peter; Mike Donnellan; Doug Young; 
George Wolff; Steve Kopf; Scott Groth

Subject: Revised Meeting Summary
Attachments: Aquatics Meeting Summary 11-24.doc

Thanks to Peter and Mary for some good revisions to the meeting summary.  Attached is a revised meeting 
summary.  
  
Thanks, Therese.  
  
-- 
Therese Hampton, Principal  
H&H Solutions LLC  
"Leading People to Positive Results"  
360-210-7325 (office)  
360-852-7366 (cell) 
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Aquatics Subgroup 
November 24, 2008 
Meeting Summary 

 
On the Phone: 
Bridgette Lohrman, NOAA 
Scott Groth, ODFW 
Mary Grainey, OWRD 
Marilyn Fonseca, DEQ 
Doug Young, USFWS 
Jonathan Plissner, ABR 
Jim Hastreiter, FERC 
Dr. Charles Greene, Greenridge Sciences 
Greg McMurray, DLCD 
Peter Browne, DTA 
Steve Kopf, OPT 
Mike Murphy, DTA 
George Wolff, OPT 
 
 

Meeting Overview 
Meeting Purpose:  To get to final agreement on Avian and Cetacean Study Plans.   
 
Meeting Outcomes:   

o The group agreed that the Avian Study Plan is final.   
o The group requested clarification and added language to the Cetacean Study Plan.  There are no 

outstanding substantive issues.  
 
Next Steps: 

o Peter will revise the Cetacean Study Plan and send it out to the group.  
o If a team member has remaining questions, they will call Peter directly to have those issues 

addressed.  
 
 

Meeting Summary 
Agenda Review: 
Therese started the meeting by sharing that the purpose of the meeting is to finalize the last 2 study plans:  
Avian and Cetacean.   
 
Avian: 
• Doug provided a general overview to the group of the issues addressed in the study plan.  He said that 

USFWS was satisfied with the study plan.  They have adequately worked through issues of concern and 
have developed a 1 year monitoring of bird observations followed by 1 year of radar work and then 
modeling work to assess potential incident rate.  This approach and the linkage to the adaptive 
management plan makes it a good study plan.   

• The lighting plan has not yet been finalized (sequential vs. synchronous flash pattern) but OPT, USFWS, 
USCG and the lighting manufacturer will meet to determine how best to meet the USFWS and USCG 
objectives.  Key USFWS concerns include: 
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o No lights shining directly upward 
o Lights on only briefly and off for at least 4 seconds 
o Only as bright as needed to meet USGS distance and safety requirements 

• The group had no additional comments or questions about the study plan.  The study plan is deemed final 
by the group.  The group thanked Jon Plissner and Doug Young for their great work on this plan.  

 
Cetaceans: 
• There was a question as to whether the OSU report (Yaquina Head monitoring) was included in the 

document.  Peter said that summary information was included in the study plan and the complete report 
is included as an attachment.  

• The group went through several editing elements to improve clarity and understanding: 
o Page 14:  change the language “Based upon these definitions….” to read one of three species rather 

than two of three species.   
o Page 19:  Delete “However” from the last sentence on the page.  Add a new sentence that reads:  

“However, whales can occur anywhere across their range.” 
o Page 28:  In the sentence reading “Direct hearing measurements, for the most part, are not available 

for cetacean species,” change cetacean species to large whales. 
o Page 37:  Keep third bullet at top of page related to study plan. 
o Page 39:  add “large” before whales, change timing on full array monitoring from December 2010 

to May 2011, synch up the months of the study period 
o Page 42:   In the language that currently reads “and will provide insight to whether reducing the 

frequency of subsequent underwater inspections,” modify word from “reducing” to “changing.”  
• There was a discussion about the timing associated with the acoustic emissions characterization.  It was 

confirmed that the timing will be one month prior to and two months following installation.  It will be 
clarified that the 2 months following installation will be designed to maximize the variety of sea states.  

• The group asked that there be more detail given to why 2 recorders are being used versus 3 recorders, as 
recommended by the expert panel.  The group understands and is comfortable with the approach but 
would like it explained in more detail in the study plan.  

 
Next Steps: 

 Peter will make the changes discussed on the call and send the revised study plan back out to the 
group. 

 If any member has questions or comments, they are to call Peter directly to discuss them.  We will 
not schedule another aquatic species call to review the revisions. 

 Once the Cetacean Study Plan is revised, all study plans will be submitted to the Full Settlement 
Group as part of the overall package.  

 An overall settlement schedule will be sent to the group once it is available.  
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Hawthorne, Joy

Subject: Re: Followup with NOAA on Cetacean Study Questions

-----Original Message----- 
From: bridgette.lohrman@noaa.gov [mailto:bridgette.lohrman@noaa.gov] 
Sent: Thursday, January 08, 2009 6:11 PM 
To: Wolff, George 
Cc: Alison.Agness@noaa.gov; Steve Kopf; Browne, Peter; Nock, Herb 
Subject: (Archived) Re: Followup with NOAA on Cetacean Study Questions 
 
George, 
 
With regards to our telephone conversation this morning, NMFS is proposing the following text change on page 38.  The current 
sentence is: "Because this 10-PowerBuoy project is not expected to affect odontocetes and because there are no other wave energy 
projects on the west coast, OPT is not proposing to conduct passive acoustic monitoring, the method identified at the workshop 
that would be most suited to tracking small marine mammal species." 
 
NMFS recommends omitting this sentence and replace it with:  "Sound emitted by the 10-PowerBuoy project is not anticipated to 
disturb odontocetes, because sound produced will be largely below the higher frequency range of odontocetes.  Physical presence 
of the project may cause odontocetes to avoid the immediate project vicinity; however, any potential displacement would be 
localized.  OPT is not proposing to conduct passive acoustic monitoring, a method well suited to detecting small cetacean species, 
because project effects on odontocetes are expected to be minimal." 
 
Feel free to contact Alison or myself with any questions.  
 
-Bridgette 
 
----- Original Message ----- 
From: "Wolff, George" <gwolff@oceanpowertech.com> 
Date: Thursday, January 8, 2009 9:24 am 
Subject: Followup with NOAA on Cetacean Study Questions 
To: bridgette.lohrman@noaa.gov, Alison.Agness@noaa.gov, Steve Kopf <skopf@peventuresllc.com>, Peter Browne 
<Peter.Browne@DevineTarbell.com> 
Cc: "Nock, Herb" <hnock@oceanpowertech.com> 
 
 
> When: Thursday, January 08, 2009 2:00 PM-3:00 PM (GMT-05:00) Eastern  
> Time (US & Canada). 
>  Where: Teleconference - Call In Details Below 
>   
>  *~*~*~*~*~*~*~*~*~* 
>   
>  Scheduled Conference Date: Thursday, January 08, 2009  
>  Scheduled Start Time: 2:00 PM Eastern Std Time  
>  Scheduled End Time: 2:55 PM Eastern Std Time  
>  Dial-in Number: 1-219-509-8222 (East Coast)  
>  Participant Access Code: 712984 
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Hawthorne, Joy

Subject: 2/18 Reedsport Conference Call
Attachments: 2-18 Conference Call Agenda.doc

From: Therese Hampton [mailto:hh_solutions@comcast.net]  
Sent: Tuesday, February 17, 2009 4:24 PM 
To: Greg McMurray; Robin Hartmann; Pete Stauffer; Murphy, Michael; Sharon Kramer; Hugh Link; Marilyn Fonseca; 
Browne, Peter; Mike Donnellan; Steve Kopf; Justin Klure; Nick Furman; Jim Hastreiter; Ken Homolka; Bridgette Lohrman; 
Mary Grainey; Calum Stevenson; Doug Young; George Wolff; Scott Groth; Kristin Bonanno; Steve Shipsey; Cherise Oram; 
Anne Squier; Chris Fontecchio; Jocelyn Somers; Eric Nagle; Jeff Kroft; OMEALY Mikell; lucia mack; Randy Henry; Bob 
Lobdell; Mike Harvey; Cathy Tortorici; Jeff Farm; Chris Castelli; Lori WARNER-DICKASON; Walt Dortch 
Subject: Re: 2/18 Reedsport Conference Call 
 
I have attached the agenda in another version of word.  Hopefully, this will work for some of you.  
  
Therese. 
 
 
 
----- Original Message ----- 
From: "Therese Hampton" <hh_solutions@comcast.net> 
To: "Greg McMurray" <gregory.mcmurray@state.or.us>, "Robin Hartmann" 
<robinhartmann@msn.com>, "Pete Stauffer" <pstauffer@surfrider.org>, "Mike Murphy" 
<michael.murphy@devinetarbell.com>, "Sharon Kramer" <skramer@harveyecology.com>, "Hugh 
Link" <hugh@oregondungeness.org>, "Marilyn Fonseca" <fonseca.marilyn@deq.state.or.us>, "Peter 
Browne" <Peter.browne@devinetarbell.com>, "Mike Donnellan" <Michael.D.Donnellan@state.or.us>, 
"Steve Kopf" <skopf@advan-tek.com>, "Justin Klure" <jklure@peventuresllc.com>, "Nick Furman" 
<nick@oregondungeness.org>, "Jim Hastreiter" <james.hastreiter@ferc.gov>, "Ken Homolka" 
<ken.homolka@state.or.us>, "Bridgette Lohrman" <bridgette.lohrman@noaa.gov>, "Mary Grainey" 
<mary.s.grainey@wrd.state.or.us>, "Calum Stevenson" <calum.stevenson@state.or.us>, "Doug 
Young" <doug_young@fws.gov>, "George Wolff" <gwolff@oceanpowertech.com>, "Scott Groth" 
<scott.d.groth@state.or.us>, "Kristin Bonanno" <kbonanno@fs.fed.us>, "Steve Shipsey" 
<steve.shipsey@state.or.us>, "Cherise Oram" <cmoram@stoel.com>, "Anne Squier" 
<wompsett@earthlink.net>, "Chris Fontecchio" <chris.fontecchio@noaa.gov>, "Jocelyn Somers" 
<jocelyn.somers@usda.gov>, "Eric Nagle" <ERIC.NAGLE@sol.doi.gov>, "Jeff Kroft" 
<jeff.kroft@dsl.state.or.us>, "OMEALY Mikell" <OMEALY.Mikell@deq.state.or.us>, "lucia mack" 
<lucia.e.mack@uscg.mil>, "Randy Henry" <randy.h.henry@state.or.us>, "Bob Lobdell" 
<bob.lobdell@state.or.us>, "Mike Harvey" <mharvey@fs.fed.us>, "Cathy Tortorici" 
<cathy.tortorici@noaa.gov>, "Jeff Farm" <jeff.farm@state.or.us>, "Chris Castelli" 
<chris.castelli@dsl.state.or.us>, "Lori WARNER-DICKASON" <Lori.Warner-
DICKASON@state.or.us>, "Walt Dortch" <wdortch@fs.fed.us> 
Sent: Tuesday, February 17, 2009 12:35:46 PM GMT -08:00 US/Canada Pacific 
Subject: Re: 2/18 Reedsport Conference Call 

Attached is an agenda for tomorrow's conference call.  Details about the call are also attached. 
  
Date:  Wednesday, February 18th 
Time:  10:00 - 11:00 am PST 
Conference Call In:  712-432-0150  passcode 149725 
Purpose:  Update on Reedsport project 



Reedsport Wave Energy Project 

Settlement Discussions 

Wednesday, February 18th 

10:00 ‐ 11:00 PST 

Call‐In Line:  (712) 432‐1050 149725#   

 

 

AGENDA 

 

Meeting Objective:  Update and answer questions about the 
Reedsport project and the settlement process. 

 

1. Reedsport Single PowerBuoy Project Update 

 

2. Reedsport 10 PowerBuoy Array Project Update 

 

3. Settlement Agreement and Adaptive Management Plan 
Schedule 

 

4. Coos Bay Update  

 

5. Other Issues  
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Hawthorne, Joy

Subject: potentially applicable comprehensive plan

-----Original Message----- 
From: Laurel Hillmann [mailto:Laurel.Hillmann@state.or.us] 
Sent: Wednesday, February 18, 2009 6:51 PM 
To: Browne, Peter 
Subject: potentially applicable comprehensive plan 
 
Peter, 
I was just looking at the PDEA for something entirely unrelated to this but I noticed it and figured I should point it out in case it 
isn't too late (I don't think it is based on the call). In Appendix J I noticed that while you have the SCORP and the Scenic 
Waterways plans mentioned, you don't have the Ocean Shore Management Plan. I think that would be equally (or more) 
applicable. 
 
ALSO it should be Oregon Parks and Recreation Department for the following citations that are already in there: 
 
Oregon State Parks and Recreation Department. 2003. Oregon Outdoor Recreation Plan 
2003-2007 (SCORP). Salem, Oregon. 
 
Oregon State Parks and Recreation Division. Undated. The Oregon scenic waterways program. Salem, Oregon. 
 
 
 The OSMP can be found online at: 
http://www.oregon.gov/OPRD/PLANS/docs/masterplans/osmp_hcp/FinalOceanShoresMP052305.pdf  
 
 
Hope you are doing well!  
 
Cheers, 
Laurel 
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Hawthorne, Joy

Subject: Revised Reedsport Meeting Summary
Attachments: Meeting Summary_2-19-09.doc

From: Therese Hampton [mailto:hh_solutions@comcast.net]  
Sent: Wednesday, February 25, 2009 11:13 AM 
To: scott d groth; skopf@advan-tek.com; gwolff@oceanpowertech.com; doug young; Michael D Donnellan; Browne, 
Peter; fonseca marilyn; calum stevenson; hugh@oregondungeness.org; skramer@harveyecology.com; mary s grainey; 
Murphy, Michael; bridgette lohrman; ken homolka; james hastreiter; nick@oregondungeness.org; 
jklure@peventuresllc.com; pstauffer@surfrider.org; robinhartmann@msn.com; gregory mcmurray; wdortch@fs.fed.us; 
mharvey@fs.fed.us; bob lobdell; Lori Warner-DICKASON; chris castelli; randy h henry; lucia e mack; OMEALY Mikell; jeff 
farm; jeff kroft; cathy tortorici; ERIC NAGLE; jocelyn somers; kbonanno@fs.fed.us; chris fontecchio; 
wompsett@earthlink.net; cmoram@stoel.com; steve shipsey 
Subject: Revised Reedsport Meeting Summary 
 
Attached is a revised meeting summary from last week's meeting.  I received a few edits and 
comments that have been incorporated in this new summary.  
  
Thanks, Therese.  
 
 
 
----- Original Message ----- 
From: "Therese Hampton" <hh_solutions@comcast.net> 
To: "scott d groth" <scott.d.groth@state.or.us>, skopf@advan-tek.com, 
gwolff@oceanpowertech.com, "doug young" <doug_young@fws.gov>, "Michael D Donnellan" 
<Michael.D.Donnellan@state.or.us>, "Peter browne" <Peter.browne@devinetarbell.com>, "fonseca 
marilyn" <fonseca.marilyn@deq.state.or.us>, "calum stevenson" <calum.stevenson@state.or.us>, 
hugh@oregondungeness.org, skramer@harveyecology.com, "mary s grainey" 
<mary.s.grainey@wrd.state.or.us>, "michael murphy" <michael.murphy@devinetarbell.com>, 
"bridgette lohrman" <bridgette.lohrman@noaa.gov>, "ken homolka" <ken.homolka@state.or.us>, 
"james hastreiter" <james.hastreiter@ferc.gov>, nick@oregondungeness.org, 
jklure@peventuresllc.com, pstauffer@surfrider.org, robinhartmann@msn.com, "gregory mcmurray" 
<gregory.mcmurray@state.or.us>, wdortch@fs.fed.us, mharvey@fs.fed.us, skopf@advan-tek.com, 
"bob lobdell" <bob.lobdell@state.or.us>, "Lori Warner-DICKASON" <Lori.Warner-
DICKASON@state.or.us>, "doug young" <doug_young@fws.gov>, "Peter browne" 
<Peter.browne@devinetarbell.com>, "fonseca marilyn" <fonseca.marilyn@deq.state.or.us>, "chris 
castelli" <chris.castelli@dsl.state.or.us>, hugh@oregondungeness.org, "randy h henry" 
<randy.h.henry@state.or.us>, "michael murphy" <michael.murphy@devinetarbell.com>, "mary s 
grainey" <mary.s.grainey@wrd.state.or.us>, "lucia e mack" <lucia.e.mack@uscg.mil>, "OMEALY 
Mikell" <OMEALY.Mikell@deq.state.or.us>, "ken homolka" <ken.homolka@state.or.us>, "james 
hastreiter" <james.hastreiter@ferc.gov>, jklure@peventuresllc.com, pstauffer@surfrider.org, "jeff 
farm" <jeff.farm@state.or.us>, robinhartmann@msn.com, "jeff kroft" <jeff.kroft@dsl.state.or.us>, 
"gregory mcmurray" <gregory.mcmurray@state.or.us>, "cathy tortorici" <cathy.tortorici@noaa.gov>, 
"ERIC NAGLE" <ERIC.NAGLE@sol.doi.gov>, "jocelyn somers" <jocelyn.somers@usda.gov>, 
kbonanno@fs.fed.us, "chris fontecchio" <chris.fontecchio@noaa.gov>, wompsett@earthlink.net, 
cmoram@stoel.com, "steve shipsey" <steve.shipsey@state.or.us> 
Sent: Thursday, February 19, 2009 3:22:24 PM GMT -08:00 US/Canada Pacific 
Subject: Reedsport Meeting Summary 
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Attached is a meeting summary from our conference call yesterday.  Please let me know if I missed 
or mischaracterized anything. 
  
Thanks, Therese. 
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Reedsport Settlement 
February 18, 2009 

Teleconference 
 

On the Conference Call: 
Jim Hastreiter, FERC 
Herb Nock, OPT 
Steve Kopf, OPT 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Steve Shipsey, ODOJ 
Bridgette Lohrmann, NOAA 
Cherise Oram, Stoel Rives 
Jeff Kroft, DSL 
Chris Castelli, DSL 
Marilyn Fonseca, DEQ 
Chris Stein, DEQ 
Justin Klure, OPT 

Ken Holmolka, ODFW 
Scott Groth, ODFW 
Mike Donellen, ODFW 
John Harper, USFS 
Peter Browne, DTA 
Mike Murphy, DTA 
Robin Hartmann, Ocean Shores 
Pete Stauffer, Surfrider 
Laurel Hillman, OPRD 
Calum Stevenson, OPRD 
Rebecca, USFWS 
Randy Henry, Oregon Marine Board 
Hugh Link, Dungeness Crab Commission

 
 
 

Meeting Overview 
 

Meeting Objective:  Update and answer questions about the Reedsport project and the settlement 
process. 

 
Meeting Outcomes 

 Single buoy will be installed in summer 2010.  The single buoy will require shore power 
and therefore will require an amended 404 application and an Ocean Shores and USFS 
Special Use Permit. 

 The ten buoy array will be installed summer 2011.  All transmission will remain in the 
effluent pipe until it reaches the International Paper pump station.  Therefore, there will 
be no new overhead lines.   

 Settlement documents will be provided to parties on March 24, 2009. 
 
Next Steps 

 A schedule will be developed for review and signature of the Settlement Agreement and 
Adaptive Management Plan once final review documents are complete. 
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Meeting Summary 
 

1. Reedsport Single PowerBuoy Project Update 

Steve shared that the Corps 404 Permit not yet been received for the single buoy. As a 
result, the installation schedule has slipped to summer 2010.   

In addition, OPT has determined desirable to have a buoy connected to shore power.  In 
low wave conditions, the buoy may need to draw power to run control system, run 
telemetry, and power start up.  The way the engineers have configured this, the buoy will 
be grid connected, draw power off the grid, but via a relay switch, not put power onto the 
grid.  Therefore, no FERC license is required.  This will require an amendment to the 
COE application.  OPT is currently preparing the amendment and plans to submit it by 
end of March.   

o Calum Stevenson- OPRD:  asked if OPT has started the parks permit process for 
crossing ocean shore with the cable.  Steve K asked if it was required if using the 
effluent pipe?  Calum said yes it is still required because it is a transmission cable 
crossing the ocean shore.    

o John Harper- USFS:  They would likely need to provide a special use permit.  
This would be triggered by the COE 404 process   

o Robin-Oregon Shores: Will there be any structure built on shore for this one-buoy 
project? Herb said yes there will be some construction near the existing 
substation.  
 

Herb provided a bit of background around some the reasons for extending the timeline 
associated with the single buoy.  Herb suggested that OPT had initially looked at buoy 
development coming out of the Portland area.  However, after some review, they realized 
how extensive the work is and embarked on effort to find facilities on or near the coast 
capable of doing more work.  The good news is it appears that there are firms that can 
provide work and it has the added benefit of brining economic benefit to the coast.  The 
shift in the approach to development of the buoys has a cost some time now but it has a 
better net result for the state. 

2. Reedsport 10 PowerBuoy Array Project Update 

Given the delay of the single buoy to 2010.  The remaining buoys and the full array will 
not be installed until summer of 2011.  Steve Kopf stressed that OPT wants to do this 
right. He reminded everyone that because this is early stage development, the technology 
matures quickly.  So, OPT has spent the last couple of months making sure that what is 
submitted to FERC as the project description is the most current thinking.  Because a 
change in the project description later is more work for everybody.   

As part of that review, OPT re-examined the whole transmission system and relooked at 
the cost of the transmission route.  In the draft license application, the transmission line 
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was to be buried in road bed.  However, on closer examination, the best option seems to 
be to keep the line in the effluent pipe all the way to IP property pump station.  Instead of 
having the line buried in the road bed, the line will be pulled inside of the pipe all the way 
to the IP property.  This change will reduce potential effects because you don't need to 
dig up the roadbed. 

Jim asked how this will change the route of overhead transmission. It results in no new 
overhead lines being part of the FERC boundary.  There are existing lines that go from 
the IP pump station to the Gardiner substation.  Therefore, given that the line will be in 
the effluent pipe until it reaches the IP pump station where it will connect to existing 
lines, the IP pump station will be end of the FERC project boundary.  

At this point, all of the other major relevant design details have been confirmed, 
consistent with description with last July’s draft license application.    

Now that OPT's reviewed all the elements of the project description, they will be in a 
position to provide final review documents (Settlement Agreement and Adaptive 
Management Plan) on March 24th  (this is a target date).  They will be final review 
documents.   OPT recognizes that this timeframe is a month or so later than projected in 
December.  However, they feel that doing it right is better than doing it fast.  They also 
recognize it might require some additional briefing of new senior officials (NOAA as an 
example).  OPT is willing to help in whatever way might be needed. 

There were a few questions about what has changed since the October version.  The 
primary changes are:  

o License Term:  35 years has been agreed to by parties. 
o Rehearing Request:  Language has been agreed to between OPT, State of Oregon 

and NOAA for everyone to review in the final draft of the Settlement Agreement.    
 

There were questions about schedule once the final drafts are received.  The scheduled 
will need to be worked out by the group, but here is a tentative idea of the schedule:  

o March 24th:  Final draft Settlement Agreement with attachments 
o 2-4 weeks:  Final review, internal briefings 
o Late April:  Signature Version 
o Mid to Late May:  OPT files Final License Application 

 
Laurel asked if there are clean copies of the study plans.  No, not at this point but they 
will be attached to Settlement Agreement on March 24th.  

Jim asked what is the status of PDEA.  OPT anticipates filing the License Application 
(including the PDEA) in mid to late May.  Peter stated that stakeholder comments have 
been put into a matrix that outlines comments received on the draft License Application 
and PDEA and OPT's response to each comment; this will be part of the consultation 
record that will be appended to the final License Application.  
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Robin:  Where is the fishing community on the Reedsport project?  Are they still 
considering being party to the SA?  Hugh answered that he and Nick Furman have been 
asked to participate on behalf of SOORC with the purpose of committing to the 
settlement agreement.  Based on the current version, they seem likely to sign. 

Jim asked about Section 7 Consultation.  Mike shared that we’ve prepared a draft BA – 
will go to NOAA and USFWS after internal review process.  

3. Coos Bay Update  

Herb shared that OPT submitted an application for 100 MW plant at Coos. The first step 
in process was to hold public meetings in Coos Bay.  There were 2 meetings in 
November.  They were well attended and there were a wide range of opinions. OPT 
wants to analyze the comments, follow-up with some parties one-on-one to really 
understand their interests, and then move towards a settlement process. 

Herb emphasized that how this project proceeds both in timing and in scale will be 
influenced by the State and the local community.  OPT expects to engage with the local 
community, they have engaged with SOORC, and pursue settlement with parties like on 
this call and potentially others.  

Greg asked what the assumptions are related to how the Reedsport studies will support or 
connect to the Coos Bay process.  Herb indicated there is no preconceived ideas at this 
point and that it will be the work of the settlement team to address this issue.    

4. Other Issues  

Related to a question regarding a recent OPT visit with the Governor's office, Herb 
shared that the purpose was to bring Dr George Taylor to town to both show his 
continued support for what was happening in the state and for him to hear firsthand 
points of view of various leaders in the state.  Dr. Taylor met with the Governor's office 
and members of the Coastal Caucus.   
 
In response to a question about OPT's financial condition, Herb shared that OPT is well 
financed and has $80 million in bank.  There are no financial concerns for the company.   
 
Herb shared with the group that they are in the process of developing the paperwork to 
withdraw their preliminary permit for the Newport area.  That application was submitted 
long ago and it they were surprised to receive the permit.  OPT recognizes they can only 
do so many things and would like to focus first on Reedsport, then Coos Bay.   
 
Therese provided an overview of SB 195.  Exemption language in place for 5 MW grid 
connected project. Requires application to be filed with state lands prior to end of this 
year to be considered for exemption.  There was a hearing last week.  There is an 
amendment proposed by Lincoln County that suggests that counties, in which there are 
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county sanctioned groups, would have say in location of siting.  Brenda Bateman at 
Water Resources is in the lead.  
 
Ken asked about whether OPT is partnered with Lockheed Martin.  Yes, OPT has signed 
agreement to jointly develop projects. This is intended to build on their expertise with 
naval shipyards.  If they will be involved in the Oregon projects isn't known yet.   

 
Next Steps: 

 Settlement documents will be provided to parties on March 24, 2009 
 A schedule will be developed for review and signature after final review documents are 

complete. 
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Hawthorne, Joy

Subject: RE:  Reedsport Update

 

From: Steven Kopf [mailto:skopf@peventuresllc.com]  
Sent: Tuesday, April 14, 2009 2:17 PM 
To: 'Steven Kopf'; scott.d.groth@state.or.us; gwolff@oceanpowertech.com; doug_young@fws.gov; 
Michael.D.Donnellan@state.or.us; Browne, Peter; fonseca.marilyn@deq.state.or.us; calum.stevenson@state.or.us; 
hugh@oregondungeness.org; skramer@harveyecology.com; mary.s.grainey@wrd.state.or.us; Murphy, Michael; 
bridgette.lohrman@noaa.gov; ken.homolka@state.or.us; james.hastreiter@ferc.gov; nick@oregondungeness.org; 
jklure@peventuresllc.com; pstauffer@surfrider.org; robinhartmann@msn.com; gregory.mcmurray@state.or.us; 
wdortch@fs.fed.us; mharvey@fs.fed.us; bob.lobdell@state.or.us; Lori.Warner-DICKASON@state.or.us; 
doug_young@fws.gov; Browne, Peter; fonseca.marilyn@deq.state.or.us; chris.castelli@dsl.state.or.us; 
hugh@oregondungeness.org; randy.h.henry@state.or.us; Murphy, Michael; mary.s.grainey@wrd.state.or.us; 
lucia.e.mack@uscg.mil; OMEALY.Mikell@deq.state.or.us; ken.homolka@state.or.us; james.hastreiter@ferc.gov; 
jklure@peventuresllc.com; pstauffer@surfrider.org; jeff.farm@state.or.us; robinhartmann@msn.com; 
jeff.kroft@dsl.state.or.us; gregory.mcmurray@state.or.us; cathy.tortorici@noaa.gov; ERIC.NAGLE@sol.doi.gov; 
jocelyn.somers@usda.gov; kbonanno@fs.fed.us; chris.fontecchio@noaa.gov; wompsett@earthlink.net; 
cmoram@stoel.com; steve.shipsey@state.or.us; 'Therese Hampton' 
Cc: 'Nock, Herb'; 'George Wolff' 
Subject: (Archived) RE: Reedsport Update 
 

Settlement Team: 
 
Just another quick note to keep everyone informed on the progress of the Reedsport project. In my e-mail on 
March 27, I indicated that OPT was completing its review of the option to connect the single PowerBuoy to 
shore power via an underwater cable.  The detailed cost/benefit analyses of this option concluded that it does 
not make sense to connect the single buoy to shore power via an underwater cable.  As such the Army Corps 
permit application will remain unchanged. 
 
OPT is in the process of finalizing the settlement agreement and adaptive management plan and will distribute 
these documents for final review in the next four weeks. We will contact you again approximately 1-2 weeks 
before these documents will be distributed.  OPT will also host a conference call shortly after they are 
distributed to discuss the plan to finalize and sign the Settlement Agreement. 
 
Although there has been very little change to the documents since the last version you received, OPT is 
committed to submitting a high quality  license application that will minimize the need for additional 
information.  We value your time and want to make sure that the final license application will accurately reflect 
what OPT intends to construct.   
 
Thank you for your past efforts and your patience as we complete the details on this pioneering project.   
 
Best Regards, 
 
Steve 
 
 
 
Steve Kopf, Partner 
Pacific Energy Ventures, LLC 
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Hawthorne, Joy

Subject: Report from workshop on wave energy bouys and whales
Attachments: Workshop Report final.doc

From: Lagerquist, Barb [mailto:barb.lagerquist@oregonstate.edu]  
Sent: Wednesday, April 29, 2009 4:58 PM 
To: jklure@oregonwave.org; adam.frankel@marineacoustics.com; cgreene@greeneridge.com; Dave Mellinger; 
Brandon.Southall@noaa.gov; james.hastreiter@ferc.gov; Alison.Agness@noaa.gov; Brent.Norberg@noaa.gov; 
skopf@peventuresllc.com; gwolff@oceanpowertech.com; Browne, Peter; richard.b.williams@saic.com; 
Joel.Ortega@MyFWC.com 
Cc: Mate, Bruce; woods, sheri 
Subject: Report from workshop on wave energy bouys and whales 
 
Hi All, 
 
I’m attaching the final version of the Report of the Workshop on Potential Effects of Wave Energy Buoys on Marine 
Mammals of the Oregon Coast.  I’m submitting the report to OWET today. 
 
Thank you all for your comments and patience as we compiled this report. 
 
Barb 
 
 
Barb Lagerquist 
OSU Marine Mammal Institute 
Hatfield Marine Science Center 
Newport, OR 97365 
(541) 867-0322 
barb.lagerquist@oregonstate.edu 
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Introduction 
 
The Oregon coast has been identified as an area with great potential for production of electricity 
from wave energy. In 2007 the state legislature appropriated funding to create the Oregon Wave 
Energy Trust (OWET), a non-profit organization composed of stakeholders including 
representatives from industry, fishing, environmental, government and community groups. 
OWET has the objective of promoting responsible development of a wave energy industry in the 
State of Oregon, based firmly on existing and emerging science and technologies. Within the last 
couple of years, applications have been filed for permits to develop wave energy parks in several 
locations along the Oregon coast. Those development plans have raised the need to determine 
potential environmental effects of wave energy parks (Boehlert et al. 2008). 
 
Wave energy technology is new and evolving in its applicability, viability, and potential impacts. 
No previous information is available on environmental effects and, in some cases, no baseline 
information exists. For example, some wave energy buoy models have never been deployed in 
the ocean. Since there hasn’t been an opportunity to characterize the sound they will generate it 
has not been possible to accurately determine the potential acoustic effects on the environment. 
 
The objective of this workshop was to identify studies that should be conducted to properly 
determine potential effects from power generating buoys on marine mammals of the Oregon 
coast, with emphasis on cetaceans and focal discussion on gray whales. Special emphasis was put 
on the acoustic output from both the installation and operation of wave energy buoys (the two 
phases could be quite different acoustically), monitoring marine mammal behavior with special 
emphasis on gray whale behavior, detection of buoys by whales, and the use of acoustic 
deterrence devices to prevent whale collisions and/or entanglements. It was intended that 
conclusions from the workshop would provide guidance for future studies to support the 
responsible development of commercial wave energy projects. 
 
A variety of technologies are been proposed for generating electricity from ocean waves.  OWET 
is technology neutral and must provide information to all areas – all information is in the public 
domain. OWET is planning to establish a network database with baseline information that 
everyone can utilize.  
 
Some discussion during the workshop focused on the project proposed by Ocean Power 
Technologies (OPT) off Reedsport. The reason for this focus is the more advanced stage of 
development for the Reedsport wave energy park – OPT plans to deploy a 150 kW buoy in 
summer 2009. Nevertheless, discussions during the workshop needed, as much as possible, to 
address other technologies as well. 
 

Baseline gray whale information 
 
The majority of the eastern gray whale (Eschrichtius robustus) population migrates every year 
from summer foraging grounds in Alaska and the Pacific Northwest to winter reproductive areas 
in Baja California, Mexico. The gray whale migration path is close to the coast. The average 
distance from shore for sightings recorded during aerial surveys off the Oregon coast was 9.2 km 



and the farthest sighting occurred 23 km offshore (Green et al. 1995). Shore-based observations 
within a range of 18 km from shore conducted in 2008 off Yaquina Head, Oregon estimated an 
average distance from shore of 6.59 km (S.D. = 2.526, n = 139) during the southbound migration 
(Ortega-Ortiz and Mate 2008). During Phase A of the northbound migration (February 26-April 
10, 2008), whales were sighted at an average of 5.08 km from shore (S.D. = 2.135, n = 230), 
while during Phase B (April 10-May 29, 2008) the average distance from shore was 4.08 km 
(S.D. = 2.618, n = 91). Average speed of tracked whales was 6.74 km/h (S.D. = 1.382, n = 37) 
during the southbound migration, 6.05 km/h (S.D. = 1.094, n = 47) during Phase A of the 
northbound migration, and 5.42 km/h (S.D. = 1.529, n = 26) during Phase B (Ortega-Ortiz and 
Mate 2008). Average bottom depth of whale locations during scan sampling was 46.3 m (S.D. = 
13.70, range=12-75 m; Ortega-Ortiz and Mate 2008). The migration paths of tracked whales in 
this study seemed to follow a constant depth rather than following the curve of the shoreline.  
 
Deployment of structures for wave energy farms (buoys, cables, mooring systems, etc.) in the 
migratory path of gray whales raises the possibility of collision, entanglement, displacement, or  
behavioral changes related to sounds associated with their operation and/or their general presence 
(Boehlert et al. 2008). Of particular concern is Phase B of the northbound migration, when there 
are calves present and the whales travel closer to shore, through areas of currently proposed wave 
energy development. For example, the marine portion of the proposed OPT project off Reedsport, 
OR, is to be located within state waters approximately 4.0 km from shore, encompassing a 
project area of 800 by 800 m, where the water depth is approximately 50-69 m (Proposed Action 
and Alternative document). The actual footprint of the PowerBuoy array will be deployed in the 
northwest corner of the project area in approximately 62-69 m water depth.  
 
Other cetacean species 
 
There is also a need to evaluate effects on other whale species. Harbor porpoises are commonly 
found in nearshore Oregon waters. Minke, humpback, fin, blue, and killer whales also occur in 
the Oregon territorial sea, but their presence is seasonal and/or not very frequent. Because of this 
infrequency, it is challenging to design sampling protocols that would yield enough data to 
provide significant results. Moreover, future development beyond the 3 mile state limit will bring 
other cetacean species, (sei, sperm, Baird’s beaked whale, Cuvier’s beaked whale, Stejneger’s 
beaked whale, Mesoplodon species, pygmy sperm whale, short-finned pilot whale, Dall’s 
porpoise, bottlenose dolphin, Pacific white-sided dolphin, common dolphin, Risso’s dolphin, 
Northern right whale dolphin) into consideration.  
 

Characterization of wave energy buoys acoustic output 
 
It was speculated that wave energy buoys will generate continuous noises of considerable 
variability. Noise will vary (potentially significantly) between different phases of the project 
(e.g., installation and operation) and will also vary depending on environmental conditions, 
including wind speed, wave height, and sound velocity profiles, which in turn vary seasonally. 
Because of the variability it was suggested that acoustic measurements to characterize sound 
from the buoys should be timed to encompass intra- and inter-annual variation. An autonomous 
recorder was identified as a viable, practical option with suggested nominal operating parameters. 



These included a functional frequency detection range of 1 Hz to 10 kHz (sampling rates of 22 
kHz and duty cycle of 5 minutes), which will include the auditory range of gray whales, other 
cetaceans with potential to occur in the project vicinity and most of the expected machinery 
noise. The deployment of recorders at three monitoring distances was also recommended to better 
understand sound propagation. The acoustic experts recommended placing recorders along the 
same water depth contour (isobath) at 100-200 m, 400-500 m, and 1-2 km away from the buoys. 
It was concluded that placing the acoustic recorders about 10 m from the bottom would reduce 
background noise associated with waves, while providing a useful measure of received sound 
within the water column where whales would occur. 
 

Behavioral monitoring 
 
Baseline information is still needed on the habitat use and distribution of summer resident gray 
whales, and other marine mammals. Knowing where marine mammals occur and how they use 
the nearshore areas is critical in assessing whether displacement occurs once wave energy buoys 
are in place. Information on marine mammal behavior near the buoys is also necessary. Several 
behavioral monitoring methods were discussed to address these questions. Direct monitoring 
from boats is limited to good weather, is expensive, and the presence of the boat may have a 
confounding effect on whale behavior. In other words, is the whale reacting to the boat or to the 
buoy?  Aerial surveys are useful for estimating abundance and distribution, but are not generally 
reliable for studying behavior because aircraft need to fly at a speed faster than would be 
appropriate for detailed observations. Telemetry can be very valuable for distribution and habitat 
use questions, particularly in defining the use of near shore areas for summer resident gray 
whales. Telemetry is capable of providing location, speed, dive profiles, surfacing rates, and pitch 
and roll on multiple animals simultaneously, day or night, in all weather conditions. Telemetry 
may not be as useful when looking at immediate effects of a buoy, as the expense prohibits very 
large sample sizes (large enough to obtain definitive conclusion for some objectives) and there is 
no guarantee that tagged whales would travel near a buoy. Shore-based observations may be a 
practical and convenient method to observe large whales if the buoys are located close to shore 
(<6.5 km) and if there is a high enough (>10 m) observation point. Boat, aerial, and shore-based 
observations are limited to favorable environmental conditions (wind <29 km/h, Beaufort sea 
state <5, no rain, and no fog). For species that are vocal (e.g. harbor porpoises), passive acoustic 
tracking could be a reliable observation method. However, not all cetacean species are good 
subjects for passive acoustic tracking. For example, migrating gray whales are not very vocal.  
 
In summer 2009, OPT will deploy a test buoy about 4.0 km off Reedsport. There is a sand dune 
about 25 m high and within 5 km of the location where the test buoy will be deployed. Theodolite 
tracking may be possible from that dune to monitor the behavior of gray whales and other 
opportunistically sighted large whales near the buoy. Previous shore-based observations off the 
California coast indicate that southbound gray whales detected a 21 kHz signal and were 
deflected offshore when the sound source was turned on (Frankel 2005). The study by Frankel 
(2005) had two theodolite stations, 2 km apart, which enabled gathering longer tracks – further 
north and south than with just a single station. Tracks had to be at least 1 km long to yield usable 
data. Handing off a whale from one station to the other was complicated but possible.  Something 
like that would be applicable to the Reedsport OPT installation – if the dunes allow a shore 



station adjacent to the buoy location and one further north or south to pick up animals 
movements, and detect a deflection if there is one.  Metrics have been developed to statistically 
detect effects of stimulus that observers cannot identify in the field. Observation stations off 
California were higher and the sound source was closer to shore than the Reedsport site. 
Observations at Reedsport will have less accuracy but they may still be reliable, and quite useful. 
On site observations of whales around wave energy buoys are preferable to play-back 
experiments using buoy sounds because of differences in environmental conditions, acoustic 
propagation field, and general context.  
  

Deterrence devices 
 
The development of a deterrence device to alert animals to the presence of wave energy 
structures and deflect them around such structures was discussed. Such a device could be brought 
into play in the event that buoys are seen to have an adverse effect on animals, in terms of 
collision and/or entanglement. 
 
The design of pingers used in fisheries favors low intensity signals so the devices don’t ensonify 
a larger area than necessary. Pingers authorized by NOAA to reduce cetacean bycatch in gillnets 
have a frequency of 10 kHz at 132 dB re 1 µPa at 1 m for 300 milliseconds, and a pulse period of 
4 seconds (Barlow and Cameron 2003). Many large whales, including gray whales, have lower 
frequency hearing compared to odontocetes for which off-the-shelf pingers are designed.  There 
are no pingers on the market specifically designed for the auditory capabilities of large whales, or 
gray whales specifically. A 130 dB pinger at 10 kHz on an obstacle is not loud enough for large 
whales – from our limited understanding of their auditory capabilities, we would expect that they 
could hear it but likely over too short a range to avoid the obstacle. A pinger that can be detected 
by whales 500 m away from the buoy would probably be enough to deflect their migratory path 
so they do not come near the buoy. Design of a pinger has power constraints and must consider 
ambient noise level and the hearing abilities of gray whales and other large whales.  It takes a 
larger device to generate sound at low frequencies than at high ones. A balance between these 
factors may be possible at about 3 kHz. A device that can detect ambient noise level and adjust 
the output to approximately 60 dB above ambient noise would be desirable. Levels of ambient 
noise have been modeled and noise curves are available (e.g. Richardson et al. 1995).  
 
Consultation with NMFS will determine if a low output level device would develop sufficient 
source levels to rise to the level of take under current or future acoustic policy. The NMFS 
current threshold for behavioral disturbance of cetaceans from impulsive sound is 160 dB re 1 
µPa.  If deterrence measures are deemed to result in the take by harassment (from sound 
exposure) then authorization under the MMPA/ESA or both may be required.  Effects to ESA-
listed marine mammal species from acoustic exposure during installation or operation of the buoy 
or from deterrence measures would be analyzed in ESA section 7 consultation with NMFS during 
the permitting process. 
 
 



Passive acoustics monitoring (PAM) for habitat use studies 
 
Odontocetes and pinnipeds may not have the same risk as large whales for collision or 
entanglement on cables and mooring system, given the increased sensory capabilities of 
echolocating odontocetes and the small size and maneuverability of pinnipeds. Nevertheless, the 
physical presence of the buoys may cause displacement from (or in the case of pinnipeds, 
potential attraction to) the immediate project vicinity.  However, because of the small scale of the 
Reedsport project, any potential displacement would be localized.  There is concern about the 
potential cumulative effect of displacement across a broader spatial scale as more wave energy 
park areas become developed in the future.  
 
Shore based tracking is not an effective observation method for small species (dolphins, 
porpoises, seals, and sea lions). For behavioral studies, even being out on a boat visually tracking 
porpoises is not practical. A passive acoustic monitoring (PAM) system may work for porpoises, 
dolphins, and perhaps seals. This system could be done simultaneously to the acoustic 
characterization of wave buoys by adding recording capabilities in the 20-150 kHz range 
(porpoise clicks are centered at ~120 kHz). Automated acoustic detectors are available and could 
keep data analysis costs reasonable. 
 
PAM methods can be used to record habitat use and compare changes before/during/after 
deployment of buoys. Ideally, PAM should start a full annual cycle of observation pre-
deployment and continue one year post-deployment to account for seasonal variation. 
On-site and off-site control observations with separation based on habitat heterogeneity at the 
buoy deployment site would also be recommended. 
 
It could be possible to set up a system by deploying a series of hydrophones running through the 
subsea pod of the proposed OPT buoy and sending data back through the subsea transmission 
cable. The array of hydrophones could allow tracking of vocal animals through the wave park. 
Any survey protocol will follow the NOAA guidelines for use of passive acoustic listening 
systems for monitoring in mitigation programs (NOAA, NMFS internal memorandum of October 
8, 2008).  
 



Summary of conclusions: 
 

Characterization of wave energy buoy acoustic output 

• Automated acoustic recorders 
•  1 Hz to 10 kHz (up to 60 kHz for concurrent monitoring of marine mammals, or up to 

150 kHz for harbor porpoise monitoring, specifically) 
• Adaptive sampling scheme based on initial measurements 
•  Sampling rate 22 kHz (sampling rate of 120 kHz for marine mammal monitoring, or 300 

kHz for harbor porpoises, specifically) 
•  10 m off the bottom 
•  Three monitoring distances – 100-200 m, 400-500 m, 1-2 km  
•  Long-term (e.g. 1 year) measurements needed to assess environmental variability 
•  Optimize sampling design (e.g. 5 min every hour)  

Behavioral monitoring 

• Shore-based theodolite tracking for large whales 
• Passive acoustic monitoring for odontocetes and pinnipeds and for offshore observations 

and habitat use 
• Some baseline data may be applicable for future larger scale development (e.g. habitat 

displacement of porpoises) 
• Tagging studies can be conducted to determine distribution and habitat use of summer 

resident gray whales 

Passive acoustics monitoring (PAM) for habitat use studies  

• PAM methods to record habitat use and compare changes before/during/after deployment 
of buoys 

• Ideally one full annual cycle of observation pre-deployment and one year post-
deployment 

• On-site and off-site (control) observations with separation based on habitat heterogeneity 
at area of deployment 

• 100-150 kHz for harbor porpoises 
• Up to 60 kHz for dolphins  
• 10 kHz for pinnipeds 
• 5 min every hour  
• Devices are available for this sampling 

Deterrence devices 

• Porpoise pingers are available 
• May not work at enough distance for gray and other large whales 
• Fisheries pinger specifications (for porpoises to detect nets at close distance): broadcasts a 

sound frequency range of approximately 10 kHz at 132 dB re 1 µPa at 1 m with pulse 
duration of 300 milliseconds and a pulse period of 4 seconds. 

• Optimization problem for gray whales 
• May be between 3-5 kHz and 60 dB above ambient noise but further calculations needed 



• Ideally output level should adjust to ambient noise level. Ambient noise curves are 
available 

• It may be advantageous to have a system capable of varying the sound signal over time to 
prevent habituation by gray and other large whales. 
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Appendix I 
 

Workshop Agenda 
 
 

Thursday, October 9th 

 

9:00-9:15 Welcome and review of meeting agenda and objectives (OSU and OWET)  

Presentations: 

9:15-10:00 Description of power generating buoys, wave energy farms, mooring, location, 
number of buoys, etc.  (Wave Energy Industry representative) 

10:00-10:20 Environmental description of proposed wave energy farm sites: depth, bottom 
type, prevailing currents (Wave Energy Industry representative) 

10:20-11:00 Distribution of gray whales along the Oregon coast (OSU) 
- Previous studies (1978-81 Yaquina Head observations and 1990 aerial surveys) 
- Summary of 2007-08 Yaquina Head observations. 
 

11:10-11:40 Review Recommendations from Marine Mammal group of the Ecological Effects 

Panel Discussion with experts: 

 Workshop and discussion 

11:40-12:00 Need to Evaluate Effects on Other Whale Species  

12:00-13:00 Lunch 

13:00-14:30 Characterization of sound from wave energy buoys 
- Review Ocean Power Technologies (OPT) protocol for measuring sound at 

project site  
- Sound propagation models 
- Estimating of exposure of whales 

14:30-17:00 Assessment of potential effects of sound from wave energy farms on whales 
- Review OPT’s proposed methods for post-deployment monitoring and 

determine adequacy of approach 
- Behavioral observations and methodology for monitoring whale behavior near 

wave energy systems (study design characteristics and requirements) 
- Device options for active deterrence 
- Control Exposure Experiments (CEE’s) 

 

 

 

 



Friday, October 10th   

8:00-9:45 Mitigation Options 

Roundtable: 

- How to determine the need for mitigation? (Monitoring protocols) 
- Potential need for and effectiveness of active deterrence, as well as other 

potential effects on marine resources 
- Location and techniques for observations 

9:50-10:00 Coffee break 

10:00-12:00 Final remarks and mitigation plan summary  
- Summary of information and research needs 
- Priorities and methods for monitoring plan 
- Recommendation on strategies to avoid whale entanglements and collisions 
- Considerations on timing and scheduling future work and research 

 



Appendix II 
 

Workshop List of Participants 
 
 
Alison Agness*, NOAA, NMFS, Northwest Region Protected Resources Division 
Peter Browne, Devine Tarbell and Associates 
Adam Frankel, Marine Acoustics, Inc. 
Charles R. Greene, Greeneridge Sciences, Inc. 
Jim Hastreiter, Federal Energy Regulatory Commission 
Justin Klure, Oregon Wave Energy Trust 
Steve Kopf, Ocean Power Technologies, Inc. 
Bruce Mate, Oregon State University 
Dave Mellinger, Oregon State University/NOAA Fisheries 
Brent Norberg*, NOAA, NMFS, Northwest Region Protected Resources Division 
Joel Ortega-Ortiz, Oregon State University 
Brandon Southall*, Ocean Acoustics Program, NOAA Fisheries 
Rick Williams, SAIC/OWET 
George Wolff, Ocean Power Technologies, Inc. 
Sheri Woods, Oregon State University 
 
 
* Attended by teleconference 
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Hawthorne, Joy

From: bridgette.lohrman@noaa.gov
Sent: Thursday, August 20, 2009 6:29 PM
To: George Wolff
Cc: Murphy, Michael; Browne, Peter; Alison Agness
Subject: Cetacean Study Plan Question

George, 
 
On page 33 of the Cetacean Study Plan, we would like to clarify the statement regarding the harassment threshold of 160DB 
RMS. The 160DB RMS threshold was discussed at the marine mammal expert meeting as it related to the sound generated from 
a single event, i.e. deterrence pinger.  However, NMFS is concerned with sound levels lower than this threshold when there is a 
constant sound input into the water column, such as noise generated from operation of the PowerBuoy. Thus, NMFS would need 
to be notified when sound levels exceed 120DB RMS at a distance beyond the physical footprint of the single PowerBuoy during 
the monitoring phase. If OPT is agreeable to this, please let me know so we can include this in our consultation.  
 
In addition, can you provide some greater detail on the timing of when NMFS would be notified if this level was to be exceeded? 
Can the data be reviewed in real-time? If not, how frequently will the recorders be collected? NMFS would want to be notified as 
soon as possible if this level was exceeded and not wait for the final report to be generated through the adaptive management 
process to be notified. Please provide some level detail as to the frequency of data collected from the recorders so we can include 
a better time estimate as to the earliest period of time when NMFS could be notified if there was an exceedance.  
 
Thank you, 
Bridgette 
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Hawthorne, Joy

From: Wolff, George [gwolff@oceanpowertech.com]
Sent: Tuesday, October 20, 2009 4:53 PM
To: Bridgette.Lohrman
Cc: Christoffersen, Merina E NWP; Murphy, Michael; Browne, Peter; Nock, Herb; 

Cathy.Tortorici@noaa.gov
Subject: Cetacean Study Plan Question
Attachments: Response Letter to NMFS re. 120 dB Noise Level Concern of 082009.pdf

Bridgette, 
Please find attached OPT’s response to your inquiries regarding the Cetacean Study plan.  If you have any questions or 
need further information regarding this letter, please feel free to contact me by phone or email.  Thanks. 
 
Best Regards, 
 

George  
 
Manager, Utility Business Development 
Ocean Power Technologies, Inc. 
Phone: (609) 730-0400 x238 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
 
 
 
 

From: Bridgette.Lohrman [mailto:bridgette.lohrman@noaa.gov]  
Sent: Friday, October 09, 2009 12:20 PM 
To: Wolff, George 
Cc: Merina E NWP Christoffersen; Alison Agness 
Subject: [Fwd: Fwd: Cetacean Study Plan Question] 
 
George, 
 
I am forwarding my emails from August and September regarding two pieces of outstanding information which 
NMFS needs to discuss with OPT before the consultation can be internally reviewed for the single buoy 
deployment.  I will be heading out on maternity leave at anytime and would like to have these issues taken care 
of before I leave. For procedural reasons, if I do not hear from you within 30-days NMFS may have to close out 
the consultation.  
 
Please either email or call when you have a chance so we can discuss.  
 
-Bridgette 
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Hawthorne, Joy

From: Wolff, George [gwolff@oceanpowertech.com]
Sent: Tuesday, January 05, 2010 7:32 PM
To: KEYS Jessica H * GOV
Cc: SIMMONS Andrea.F; BAILEY Bob; REPINE Bob; Cathy Tortorici; CASTELLI Chris; STINE 

Chris; csause@gmail.com; FARM Jeff; HOMOLKA Ken; HILLMANN Laurel; 
lbergstein@aol.com; GRAINEY Mary S; KLARIN Paul; KEPLER Rick J; PURCHASE Steve; 
SHIPSEY Steve; MCCONNELL Vicki; Pellegrino, Phil; Murphy, Michael; Browne, Peter; 
James Hastreiter; Steve Kopf

Subject: FW: Reedsport SA discussion points
Attachments: Response to Questions

Importance: High

Jessica, 
Happy New Year.  Please find attached and below responses to the comments, questions,  and requests you submitted.  
The attached email provides a summary in response to the first item in each category along with supporting 
documentation from the referenced meetings.  Responses are indicated below to the other items in each category.  We 
will follow up on the status of the Joint Explanatory Statement and use of a common place to post documentation.  We 
are in the process of preparing the meeting agenda and welcome the suggestions below.   
 
Please let me know if you or the stakeholders require additional information or have questions.  
 
George 
 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
 
 

From: KEYS Jessica H * GOV [mailto:jessica.h.keys@state.or.us]  
Sent: Wednesday, December 30, 2009 7:04 PM 
To: Wolff, George 
Cc: SIMMONS Andrea.F; BAILEY Bob; REPINE Bob; Cathy Tortorici; CASTELLI Chris; STINE Chris; csause@gmail.com; 
FARM Jeff; HOMOLKA Ken; HILLMANN Laurel; lbergstein@aol.com; GRAINEY Mary S; KLARIN Paul; KEPLER Rick J; 
PURCHASE Steve; SHIPSEY Steve; MCCONNELL Vicki 
Subject: Reedsport SA discussion points 
Importance: High 
 
Hello George, 
 
I am writing to update you on the interagency discussion held in Salem on Dec. 23, the day following your first briefing on 
the changes to the Reedsport Settlement Agreement (SA).   
I have tried to capture some comments, questions, and requests for OPT on behalf of the state agencies involved in the 
SA.  
 
Your response to me and the parties cc’d on this email is respectfully requested by COB Jan. 5th.   Agencies are meeting 
again on the 7th  
under the assumption that OPT will be able to provide additional documentation for them to review as preparation for your 
meeting on the 12th in Salem. 
 
Comments 
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1) Where things left off in Fall 2008: Around Oct. 2008, there was a framework of an agreement. Issues were worked 
out to a point that agencies needed responses from OPT before documents could be refined further.  
Subgroups (ex: aquatics) provided comments to PEV but were awaiting further dialogue on points raised.  Agency 

staff are currently going back through old documents to refresh their memories. 
See attached summary and supporting documentation regarding the items raised and resolution.   

2) The recent “redline version” of the SA and appendices shows what OPT changed/accepted, but not issues that 
OPT may have considered but decided to not include.  
All changes proposed by stakeholders and incorporated into the Study Plans were accepted by OPT.  It is OPT’s 
understanding that the redlined changes reflected the concerns of the group.  The Cetacean Study Plan was the 
last study plan reviewed and the changes proposed by NOAA/NMFS were accepted.  

3) Signatures:  It is unlikely that approvals will need to go to agency boards/commissions; instead, the Director 
would likely sign the SA at the appropriate time. 
Noted.  No action required on this item.   

4) Authorities: It is unlikely that these individuals will be identified prior to the 12th.  Directors will likely need to be 
involved in selection, since the staff will have to have authority to make decisions yet also have technical 
expertise.   
Noted.  OPT respectfully suggests  that the Directors nominate the appropriate staff member to serve on the 
respective Settlement Team Implementation Committee by February 15th.  OPT requests that priority be given to 
the representatives on the Aquatics Committee so that the first meeting of the Aquatics Implementation 
Committee can be scheduled during March.  

5) Emergency contacts: Some of the positions listed on the draft SA are vacant or will soon become vacant.  We 
should discuss whether providing a phone number will be sufficient. 
Emergency phone numbers will be sufficient.   OPT will keep the Emergency Contact Listing updated as it is 
informed that positions are filled.   It is OPT’s understanding that Emergency Contacts are subject to a “one call 
procedure”  under the Settlement Agreement.  Agencies having an existing written contact protocol are 
requested to forward the protocol to OPT so we may ensure compliance with state & federal regulations and 
procedures.   

 
Questions 

1) How has OPT dealt with the ‘hanging’ issues from Fall 2008? Are they included in the revised SA somehow? 
See attached summary.    

2) Status and discussion of OPT’s draft Environmental Assessment (EA) (which is a separate document). 
Volume II of the FERC License Application contains the EA and is consistent with the Settlement Agreement.  
Updates to the document include anchor dimensions and planned deployment date(s).  A distribution list of 
stakeholders is being prepared for the FERC License Application.   

3) When does OPT plan to file final application documents with FERC? Is there a cutoff date for this action? 
OPT plans to file the FERC License Application on or before January 31st.   The expiration of the three year FERC 
Preliminary Permit will occur on February 1.  

4) Is Reedsport likely to be developed to a full 50MW project? 
The development of the site is dependent on the “phased development” criteria under Section 5 of the recently 
adopted Territorial Sea Plan amendments, the results of the studies at Reedsport under the Settlement 
Agreement, conduct of the studies under the Adaptive Management Plan, and project financing.   

 
Requests 

1) Notes from PEV facilitated meetings/communication/correspondence with agencies about lingering questions 
(Fall 2008).  
See attached summary.   

2) Post in a common location copies of agency comments submitted via PEV on previous SA drafts 
OPT to followup on this.   

3) Update on status, and copy of draft Joint Explanatory Statement (JES) 
A draft of the JES has been prepared since the 12/22 Settlement Call.  This draft is being reviewed internally by 
OPT.  OPT anticipates its release shortly and will keep the Settlement Team advise of progress on the JES.     

 
Agenda Ideas for the 12th 

1) OPT go through redlined version and explain each change 
2) Subgroup dialogues: what were the pending issues and how are they addressed now? 
3) How are the EA and SA being linked? 
4) What is the full license application going to look like?  
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5) What is the timing/process from here on out? 
6) Next steps/requests 

 
If you would like clarification to this memo, please don’t hesitate to contact me or any of the agency staff involved.  Thanks 
so much! 
 
Happy New Year, 
 
Jessica 
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Hawthorne, Joy

From: Steven Kopf [skopf@peventuresllc.com]
Sent: Tuesday, January 05, 2010 6:41 PM
To: Wolff, George
Subject: Response to Questions
Attachments: Summary_9-3_full settlement.doc; Full Settlement 9-15 summary.doc; Aquatics Meeting 

Summary 10-27.doc; Aquatics Meeting Summary 11-24.doc; Meeting Summary_2-19-09.doc

Jessica, 
 
This email is in response to your email of December 30 and specifically provides a response to Question #1 and 
Request #1.  I have attempted to summarize the settlement team meetings that occurred at the end of 2008 
and how open issues were resolved.  We believe at this point that all major open issues have been resolved 
and that the Settlement Agreement, Adaptive Management Plan, and Study plans reflect all previous 
discussion and are ready for final review.  However, we do understand that it has been more that a year since 
our last full team meeting and we are committed to making sure everyone has an accurate recollection of 
previous discussion and are comfortable with moving forward. 
 
Settlement Agreement, Adaptive Management Plan and Study Plans 
 
Below is the chronology of meetings  that occurred relative to the SA, AMP, and Study Plans in late 2008 and 
early 2009.  The meeting notes for each of the meetings listed below are attached.   
 
September 3, 2008:         Full Settlement Group – via In‐Person Meeting 
 
This meeting was focused on a line-by-line review of the settlement agreement.  The meeting resolved the 
majority of open issues.  The group discussed approach and schedule for getting to signature.  A conference 
call was scheduled for September 15 to resolve open issues. 
 
September 15, 2008:      Full Settlement Group  via Conference Call 
 
The group resolved all open  issue relative to the Settlement agreement and Adaptive Management Plan, 
except license term and rehearing requests (subsequently resolved).  Group determined they could not do any 
additional work until the study plans were finalized.  The Full Settlement Group was advised that the Aquatics 
Subgroup was planning to meet via WEBEX to revise and finalize the study plans (see below). 
 
October 27, 2008:             Aquatics Subgroup  via WEBEX 
 
A WEBEX meeting was conducted to review and amend the Pinniped, Wave Current and Transport, EMF, and 
Fish and Invertebrates study plans.  The call concluded with the participants agreeing that these study plans 
are complete.  
 
November 24, 2008:       Aquatics group via WEBEX 
 
A WEBEX meeting was conducted to review and amend the birds and cetaceans study plans.  The group 
agreed that the Avian Study Plan is final.  The group requested clarification and added language to the 
Cetacean Study Plan.  The Cetacean plan was subsequently discussed with NOAA and ODFW and the plan was 
finalized. 
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February 18, 2009:         Full Settlement Group via Conference Call 
 
OPT conducted a conference call to update the Full Settlement Team on the delays in moving forward with the 
Reedsport Projects.  The team was also updated that all stakeholders have agreed to a 35 year license term.  
Furthermore, it was noted that the OPT had review the ‘request for rehearing’ issue with NOAA and the State 
and that draft language would be inserted into the next version of the Settlement Agreement. 
 
Draft License Application and Preliminary Draft Environmental Assessment 
 
A draft license application, including a Preliminary Draft Environmental Assessment (PDEA), was distributed to

stakeholders  for  their  review and comment on  July 8, 2008.  Stakeholders were asked  to notify OPT of any 

comments within 90 days.  Subgroup members agreed to collaboratively work with OPT to identify comments

on the draft license application and PDEA, the latter of which contained the revised study plans.  The following 

stakeholders provided comments: 

 
Stakeholder  Date

National Marine Fisheries Service  September 5, 2008 (written)
U.S. Fish and Wildlife Service  PDEA ‐ September 8, 2008 (written);

Avian Study ‐ September 20, 2008 (written) 
Oregon Dept. of Fish and Wildlife  PDEA ‐ September 4, 2008 (written);

Study Plans ‐ September 4, 2008 (written) 
Oregon Dept. of Land Conservation and Development August 21, 2008 (phone)
Oregon Parks and Recreation Dept. August 27 & 28, 2008 (phone, then written), 

August 29, 2008 (written), September 15, 2008 
(written)

Oregon Dept. of Environmental Quality  August 28, 2008, (phone, written)
Oregon Water Resources Dept.  August 13, 2008 (written), August 21, 2008 (phone) 
Surfrider  September 2, 2008 (written)
Southern Oregon Ocean Resources Coalition  September 12, 2008 (written)

 
OPT  has  evaluated  all  comments  received  in  preparing  the  Final  License  Application  (FLA)  and  Applicant

Prepared  Environmental  Assessment  (APEA).   An  appendix  will  be  submitted  with  the  FLA  and  APEA  to

describe how OPT resolved the comment.  OPT has attempted to resolve all comments to the satisfaction of

the responder. However, if the Settlement Parties do not believe that the FLA or APEA adequately responds to 

their comments, then they are free to submit a comment to FERC after they are filed.   

 
Summary of Documents 
 
The table below summarizes the discussion of the Full Settlement Team meeting in September 3 and how 
each document will be reviewed, approved and/or signed by the settlement parties.   
 

Document  Approach with Settlement 
Parties 

Status 

SETTLEMENT 
AGREEMENT/ADAPTIVE 
MANAGEMENT PLAN.  The 

Parties will agree to all 
language 

Complete



3

settlement agreement is 
submitted to FERC with the 
license application.  The 
settlement agreement will 
include the adaptive 
management plan and will be 
part of the license application.  

 

JOINT EXPLANATORY 
STATEMENT.  This is a 10‐30 
page consensus document that 
outlines why the team has 
agreed to the approach 
included in the settlement 
agreement. The JES is only 
endorsed by all Parties, not 
signed. 

 

Parties endorse but do not sign Nothing shared with parties to 
date. 

LICENSE APPLICATION.  Includes 
the description of the project 
and the approach to project 
construction and operation.   

 

Descriptions should be 
consistent with understanding 
during settlement discussions 

Draft provided.  Parties 
provided comments directly to 
HDR/DTA. 

PDEA.  This is an OPT document 
but should be consistent with 
the other documents.  

 

Should be consistent with SA 
and other documents, but does 
agreement on language is not 
required. 

Draft provided.  Parties 
provided comments directly to 
HDR/DTA. 
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Reedsport Wave Energy Project 
Full Settlement Group 

September 3, 2008 
Meeting Summary 

 
In Attendance 
Jim Hastreiter, FERC 
Steve Kopf, OPT 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Steve Shipsey, Oregon Dept. of Justice 
Cathy Tortorici, NOAA 
Cherise Oram, Stoel Rives 
Bob Lobdell, DSL 
Chris Castelli, DSL 
Laurel Hillman, OPRD 
Marilyn Fonseca, DEQ 

 
Justin Klure, OPT 
Ken Holmolka, ODFW 
 
 
On the phone:   
Robin Hartmann, Oregon Shores 
Hugh Link, SORCC and Crab Commission 
Nick Furman, SORCC and Crab Commission 
Herb Nock, OPT 
Mike Harvey, USFS 
Mike Murphy, DTA 
Pete Stauffer, Surfrider 

 
 
 

Meeting Summary 
 
Agenda Review and Update: 
Therese explained that the objective for the day was to review the Settlement Agreement and the Adaptive 
Management Plan so both could be as close as possible to final draft. This group would also discuss the 
license term. 
 
The group was wondering if the PDEA was on track. Mike told everyone he was waiting to get all the 
comments and today was the deadline. Cathy said NOAA had extensive comments and she would be 
working on them tonight so she could get them to Mike and Peter as soon as possible. Ken told Mike he still 
needed to get his comments submitted.  
 
After receiving everyone’s comments, DTA will produce a red-line of the PDEA and Study Plans by 
September 11 and send to all Aquatics Subgroup members. On September 17, there will be WebX meeting 
for Aquatics Subgroup to review the red-line.  A face-to-face meeting is scheduled for September 22. 
 
Herb told the group that drawings have been submitted to Oregon Iron works for the first Reedsport buoy.  
 
There was a short discussion about a group called “Lights on Oregon” and assertions about the Florence 
Wave Project. Unfortunately, Surfrider had been presented as part of the environmental groups “protesting” 
development of renewable energy. Surfrider had submitted a motion to intervene on the Florence project so 
that they could be part of the process.  Pete reiterated that Surfrider has and continues to support 
collaborative efforts.  Robin shared that the Oregon League of Conservation Voters are trying to address 
issues like this from Lights on Oregon and FreedomWorks.  More information can be found on the OLCV 
website (http://www.olcv.org).  
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Overview Application Documents: 
Cherise, with Jim’s assistance, gave an overview of the license application major elements and a proposed  
process.  

 
License Application Major Elements 
 SETTLEMENT AGREEMENT/ADAPTIVE MANAGEMENT PLAN.  The settlement agreement is 

submitted to FERC with the license application.  The settlement agreement will include the adaptive 
management plan and will be part of the license application.  

 JOINT EXPLANATORY STATEMENT.  This is a 10-30 page consensus document that outlines 
why the team has agreed to the approach included in the settlement agreement. The JES is only 
endorsed by all Parties, not signed. 

 LICENSE APPLICATION.  Includes the description of the project and the approach to project 
construction and operation.   

 PDEA.  This is an OPT document but should be consistent with the other documents.  
 

 
Signature Process 
The goal of this group is to get the Settlement Agreement and the Adaptive Management Plan in 
sufficient form for review by the signatories.  The Aquatics subteam is doing the same work on the 
License Application, PDEA and study plans.  This group talked about the following process:  
1. Signature Review Document:  The purpose of today is to review the current SA and LA language to 

get as close as possible to the final that is ready for internal review.  
2. Signatory Review.  Once all the language and pieces are in place as “the final”, the documents go to 

the person in each agency who will be the one to sign – otherwise known as the signatory – for 
review.  There may be changes that are required through this process.  The group will need to stay in 
close communication during this process.  It is expected that the changes are minor and could be 
communicated via e-mail.  If they are larger, the group may need a conference call.  

3. Signature Copy.  Once everyone has reviewed and agreed to sign, a final signature copy version of 
Settlement Agreement will be provided.  

 
 
The License Application that is submitted to FERC includes the License Application, the Settlement 
Agreement, Adaptive Management Plan, PDEA and Joint Explanatory Statement.  Steve’s goal for submittal 
is October 15, 2008.  
 
The group then had questions and concerns about whether FERC might “cherry pick” certain elements of the 
settlement agreement. Several people were concerned that if FERC only incorporate certain elements and the 
license is sold to another company, then these agencies could be at risk. Cherise explained that there is some 
history of this in hydro relicensing but those types of things that FERC has not included are not in this SA. 
She believes OPT has put in a lot of effort to make sure this does not happen.  Further, Cherise emphasized 
that in the JES we will be asking FERC to translate the conditions of the settlement agreement into license 
articles. 
 
Jim told the group that if FERC pulls something, any agency still can come back and state they want a 
particular piece put back in the license.  Jim also explained that everything in the license is transferred to any 
new company that buys it from OPT.  
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Adaptive Management: 
Cherise began this discussion by explaining to the group that the purpose of Adaptive Management 
Overview document and Flowcharts is, through one document, to explain the general AMP process.   
 
Specific AMP Overview questions from the group include: 
AMP Page 1 – Mary wanted to know if the AMP also involves modifying the study design and method. 
Cherise added the appropriate language.  
AMP Page 4 – Greg questioned the membership of the committees. Cherise explained the signatory group 
has to agree to add new members to any committee – all must agree.  
Acronym List – Greg was wondering if an acronym list was going to be included. Cherise said there will be 
one in the Definitions section.  
AMP Table 1 –It is unclear what the scope of the non-Aquatics Implementation Committees is. Cherise 
agreed and said that Appendices for these subgroups needs to be developed that identifies their scope.  This 
is on the to do list.  
Monitoring – Cathy wants to check for impacts and screening criteria and how monitoring is explained and 
used in each step. Both levels of monitoring, the screening and the impacts, need to be better explained. 
Cathy gave Cherise specific recommendations that the group accepted.  
Definition of New Information – Cherise pointed the group to page 8 where this is clearly defined.  
AMP Overview and Settlement Agreement Language – the group wanted to make sure the language is 
consistent between both documents. Cherise told everyone, that she has made evry attempt to do so. She 
went on to further explain that the Overview is a general narrative of the AMP and that there is language that 
indicates in the event of a discrepancy (which is not expected), the SA is the primary document. 
AMP Figure 1 – Cherise explained that there were three changes in this from the April version. Those 
changes are: dispute resolution and emergencies language at the bottom, the “New Study Needed” box, and 
the 3 days timeframe in the event of critical adverse effect. One question was discussed at length: 

The difference between emergencies and critical adverse effects – Ken wanted to make sure this was 
clearly explained. The settlement does not define either, because they are difficult to define and the group 
prefers the flexibility to “call it as they see it” in the future.  Cherise suggested that an emergency would 
likely be an incident that required an immediate response because of potential harm or loss of life. A 
critical adverse effect, on the other hand according to Cherise, would likely be an incident that requires a 
quick but not immediate response, thus the Agreement allows the Implementation Committee to meet 
more quickly to determine how to proceed.  
 
This led to a further discussion that 3.6 in the SA that addresses emergency fish and wildlife incidents not 
addressed in any other part of the SA. All the other potential incidents, anticipated by the group at this 
time, are explained in the Emergency Response Plan or the SPCC. Cherise said the original intent of 3.6 
was to describe each agency’s emergency response requirements but that was too complex. The group 
was uncomfortable with the current language and agreed to go back to the 6 hour notice for those entities 
that want to be notified.  
  
Task: agencies are to provide contact name and information to Cherise if they want to be notified in the 
event of a fish and wildlife emergency. 

 
AMP Figure 2 – Cherise reminded the group that dispute resolution can be triggered at any point. The group 
had several questions with this chart: 

No mediator if the Company does not agree mediation is necessary – Cherise explained the Company 
should not be responsible for a mediator if the Company believes one is not needed.  
Paying for a Mediator - Robin explained her Board was concerned about a situation where her agency 
will not have the funds to participate in mediation. She anticipates that this could be an issue for other 
NGO’s as well. Might the Company be willing to cover the travel expenses? Steve said there is no 
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precedent for this. Cherise will put into section 4 of the SA that mediation participation may be by 
conference call or video conferencing. This statement will also go into 3.5 of the AMP so the language is 
consistent.  
License Coordinator – it is the Company representative that convenes all meetings including the date, 
time, location, agenda, and appropriate participants. 
Emergency definition – Chris was wondering who defines an emergency or an item for dispute 
resolution. Cherise said that it is at the discretion of each Party to define.   

 
Red-lined Settlement Agreement: 
Cherise walked the group through the red-lined changes. There were specific questions as follows: 
 
Signatures – Cherise will add the Oregon Marine Board and keep ODOE. Cherise will make a list of all the 
signatories based on what she knows now and submit to this group for a response and edits. 
 
Definitions – do we have them all? – There was a question about the word “material” and how it is 
consistently used. Material is not defined in the Agreement because it will mean something different to each 
Party, and the group wants flexibility to interpret that term as appropriate in the future.  
 
Duration of Studies – It needs to state clearly throughout the SA, AMP, and AMP Overview the duration of 
the studies, particularly what happens past 3 years. This created some discussion and Cherise emphasized 
that the decision of whether to continue, modify or stop a study is up to the Implementation Teams.   
 
Build Out/Expansion past 10 buoys – Steve Shipsey had an understanding that the 10 buoy agreements 
would continue on despite decisions about the build-out.  Cherise and Jim indicated that the 10-buoy SA 
would be replaced by whatever agreement was reached for the build out, if any.  Steve is concerned that a 
new agreement might not include some parties. In essence, there are three options for expansion: 1) use this 
same SA and AMP; 2) amend the current documents; 3) develop an entire new set of documents.  It was 
brought up that in the JES it could be stated the agencies hope this set of documents would continue for 
expansion.  Steve needs some time to think about this issue and will bring his concerns and ideas back to the 
group. He wants to make sure that agencies don’t give up any of their rights in an amended process. 
 

Task: Cherise, Steve and Anne work on language related to opt in/opt out of current agreement for build-
out.  Cathy asked that Chris be included as well. 

 
Annual Report (3.3.8) – will be February 1st of each year following license approval unless approval happens 
within the past 3 months leading up to February 1st. If such occurs, the first Annual report will be submitted 
the following February 1st and would include up to 14 or 15 months.  
 
Signatories (4.2) – all those who are not signing will be taken off the list 
 
Inspections and Site Visits (4.3) – Steve told the group that they had decided against doing inspections or site 
visits by tagging on with other trips. The boat captain’s liability and inconsistent weather conditions creates 
too much inconsistency to hook up with other trips. There are too many unforeseen circumstances in OPT’s 
opinion. OPT will provide a one site visit for signatories once the project is complete. All other inspection 
trips will be determined and scheduled by OPT. 
 
Rehearing (7.1) – This issue has not been resolved. The State wants the ability to have a re-hearing on 
process issues. NOAA also wants this option and does not like the use of conditioned license. Steve was 
concerned because if all the substantive issues were address, from OPT’s standpoint, the license should be 
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complete. He is trying to avoid the lengthy process and impact of a contested license.  It was suggested that 
in the JES a request could be made for no conditional license. 
  

Task:  Cherise, Steve Shipsey, and Chris Fonteccio will further discuss this issue, but expect it to be 
resolved at elevated levels. 
 

Materially Inconsistent (7.3) – This discussion centered on what happens if FERC or a nonparty wants to do 
something that is inconsistent with the SA. Cherise told the group that the Company could trigger a dispute 
resolution and/or withdraw from the SA.  Cathy voiced that the withdrawal option felt like a threat. Cherise 
explained the intention of the statement was to create and incentive for all to come to the table.  
 
 Task:  Cathy will talk this over with the NOAA attorney. 
 
SORCC signature (9.3) – if SOORC signs at the same time as everyone else, this section will be eliminated.  
 
 
License Term  
Steve Kopf began this discussion by explaining that he has not talked with the Governor’s office yet so is 
missing an important piece of information. He would like to wait for the Governor’s office to weigh in and 
then have the discussion with this group. He explained he wants a long-term license to be able to show 
investors the validity and longevity of the project. If the license term is shorter, Steve needs to readdress the 
issue of whether the Settlement Agreement applies to annual licenses.  
 
There was some confusion about why and how annual licenses were an issue.  Jim explained that annual 
licenses are automatic until a new license is issued by FERC, according to statute.  An annual license occurs 
only when a licensee is in the relicensing process but has not yet completed the process.  FERC has 
implemented requirements for when to initiate relicensing and other process improvement to reduce the 
probability of annual licenses occurring.  Nonetheless, history suggests that licensees can operate under 
annual licenses for many years.  Parties have been frustrated in hydro relicensing proceedings that the annual 
licenses do not include modified operations or measures.  Because of that, parties to this settlement 
specifically asked that they not be bound by this settlement if this project had annual licenses.   
 
Steve said he agreed to not having the settlement agreement apply to annual licenses, which is a risk to OPT, 
with the understanding that OPT would have a longer term license.  Thirty years, according to Steve, is a 
short period of time for a renewable capital project such as this one. Thirty years, with some risk of other 
measures being imposed during annual licenses, will be a concern for investors. 
 
This issue will be addressed once information from the Governor’s office is received.  
 
 
Follow Up Items: 
Cherise: 

1. Clarify that participants can participate by conference call in AMP meetings 
2. List settlement agreement parties  
3. Consistency check throughout all documents 
4. Add 6 hours of notification and list of contacts to F&W emergency section 

Steve, Cherise, and Anne:  
1. The issue of opting in or out of current SA on build-out 

Cherise, Chris, and Cathy 
2. Company Withdrawal provision 
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Outstanding Tasks: 
1. Appendices B, C, D to be completed 

 
Therese encouraged everyone to use the documents to brief internal management as soon as possible.  
 
Schedule: 
The group discussed the final submittal goal and how their particular agency would proceed towards 
signature. The goal is to submit to FERC by October 15, according to Steve. The group talked about how 
long it would take them to get signature once they had final review drafts of all the documents.   
 Greg will hold a Marine Cabinet Review of all state agencies to review the final documents.   
 Robin predicts she will have a quick signature by her Board President.  
 Nick and Hugh will know more after their meeting on Friday.   
 Laurel stated the emergency plan will be critical to her Director.  
 Chris Castelli noted that his Director is out of the office for the next few weeks. 

Generally, the group thought 30 days was reasonable. However, in looking at the schedule it isn’t clear that 
30 day review and signature by October 15th could work.  Some parties suggested that this review and 
signature process is the one they have the least amount of control over.  Team members were tasked with 
understanding what their signature process will be and what they would need to get to signature by October 
15th.  
 

NEXT MEETING: 
September 15 - 8:00 to 11:00 a.m. - conference call 

Finalize the SA 
Finalize AMP 

Discuss ability to sign by October 15. 
 
 
Other dates to be aware of: 
September 17 – WebX meeting for Aquatics Species group to finalize Study Plans and License Application 
September 22 – Meeting in Portland to finalize PDEA 
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Full Settlement 
September 15, 2008 

Teleconference 
On the Conference Call: 
Jim Hastreiter, FERC 
Steve Kopf, OPT 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Steve Shipsey, Oregon Dept. of Justice 
Cathy Tortorici, NOAA 
Cherise Oram, Stoel Rives 
Bob  Lobdell, DSL 

Chris Castelli, DSL 
Marilyn Fonseca, DEQ 
Justin Klure , OPT 
Ken Holmolka, ODFW 
Mike Harvey, USFS 
Mike Murphy, DTA 
Jeff Farm, OPRD 

 
Meeting Summary 

 
Outstanding Settlement Agreement Issues: 
Cherise lead this part of the call. All changes were accepted from the last meeting.  She added 
Oregon Marine Board and SOORC to the signatories. There was a question as to whether the 
U.S. Coast Guard will be a signatory.  They will not sign but have and will continue to review 
the materials and will serve as a technical consultant and provide technical assistance.  
 
Specific changes she highlighted for this group’s feedback were: 
1.1-Page 5 – She described the option for opt out concept if the SA was expanded for the build 
out. She felt the new language was a very liberal option for an “out.” Chris, Steve, and Cherise 
all agreed to the new language. Cherise also believes that this new language meets Anne’s needs, 
although Anne was not able to participate in the attorney call where they drafted the language.  
So they still need to get Anne’s approval.   
 
3.1 – This now reflects the opt out language. It explains that the duration of the agreement is 
until the license is amended for expansion.  
  
Table 1 – 4.2 – Cherise took off the SOORC footnote reference so that they would be reflected 
as a full party. Steve explained that he was not sure yet if SOORC was going to be a signatory. 
They didn’t address this issue at their last meeting. He explained SOORC has yet to set their next 
meeting and he is thinking they will probably have one the week of September 22nd. Steve 
believes it is appropriate to leave SOORC as a signatory.  
In conjunction with this change and the conversation, Cherise pointed the group to 9.3 where she 
removed SOORC as a future signatory.  
 
7.3 – Cherise removed a note. This was about the company withdrawal language if FERC issues 
a license that is materially inconsistent. Cherise and Chris from NOAA have discussed this and 
they are okay with the language.  
 
7.1 - Request for Rehearing – Steve Shipsey explained that the State cannot budge on their 
position to preserve the right to rehearing. The State is worried about FERC issuing a conditional 
license. Steve Shipsey assured the group that the State will not appeal or hold up the agreement 
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on substantive measures as long as FERC is consistent with the SA, but needed to preserve the 
rehearing/appeal option for procedural issues. Steve Kopf said he was worried about the impact 
to the project and investors if a rehearing with FERC affects project timing. He thinks the JES is 
where this group needs to ask that FERC not issue a conditional license. NOAA, under Chris’ 
advisement, Cathy, and Cherise are still discussing what NOAA’s position will be on this issue. 
Steve Kopf also needs to check with the Governor’s office regarding their position for hearing 
and the license term. It was agreed that this rehearing issue cannot be resolved in the meeting.  
 
License Term – is still outstanding as Steve Kopf is waiting for a response from the Governor’s 
office.  
 
3.6 – Fish and Wildlife Emergencies – Steve Shipsey brought to the group some additional 
language that he feels better describes what notification should include. He added: “nature, time, 
date, location and any action by the Company to prevent further loss.” Cherise will make the 
change. Mike Murphy will work with Cherise to develop a comprehensive notification list for 
this section. Cherise will then send the list to this group for their review.  
 
Therese then explained that the goal is to get this SA in a form so it could be reviewed internally 
be all agencies. The group agreed that with the exception of the following outstanding items, the 
SA is ready for internal review.    

 License Term 
 Rehearing 
 Appendices to summarize the role and expectations of the public safety/recreation, 

crabbing/fishing, and terrestrial and cultural resource implementation committees. 
 
 
Adaptive Management Plan: 
Therese asked Cherise to explain any major changes. Cherise explained that the last update was 
on the document dated 9-3-08. The changes Cherise highlighted were: 
 Took stars off SOORC name with the assumption they will be signing. 
 There are no changes to the flow charts.  
 
Ready for Internal Review: 
The Settlement Agreement and AMP Overview with the flowcharts are ready to go forward for 
internal review. There are only two outstanding issues of Rehearing and License Term. Again 
Steve reiterated that OPT’s concern about the rehearing is they do not want that option if 
substantively all is okay in the SA. The Study Plans are also forthcoming. 
 
Signatures by October 15 Discussion: 
Greg explained that the Governor’s office will be holding a Marine Cabinet meeting on October 
6th. The Cabinet is comprised of directors from each of the agencies. The purpose of the Cabinet 
meeting is to brief the directors and get their final okay on the SA and AMP. Greg believes with 
this meeting happening on October 6th, he should be able to make the October 15th deadline. All 
he needs are the final and detailed documents for the directors. He believes his director will read 
both the SA, PDEA and AMP.  
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The Study Plans are still in the preparation stage because several agencies were unable to meet 
the comment deadline. Mike and Steve were doubtful the study plans would be ready by this 
Wednesday so the WebX would be cancelled. Because all the Study Plans are so interrelated, it 
is critical to have all the comments before the plans are sent out for another review. Mike is still 
waiting on comments from Robin and feels her comments are very important. He also had just 
received comments from SOORC late Friday. Ken told Mike that he had some new reference 
information he was planning to send him.  
 
Cathy told the group she was planning to start briefing management this afternoon. The 
documents will be signed by the ARA or Regional Administrator, according to Cathy. All 
comments for the Draft License Agreement are in from NOAA, Cathy explained. She said 
NOAA is on track for its review and she is not sure they can make the October 15th deadline. She 
is working closely with Chris and will keep things rolling.  
 
There was a question about the SOORC signature. Steve thought he would know better by the 
end of this week if SOORC was going to be a signatory. He explained that Nick wanted to make 
sure he was not the only one signing off on the documents.  
 
In essence, the only this holding this group up now is the revised Study Plans. Once the OPT, 
DTA and the Aquatics team have a chance to work through the scheduled, an updated schedule 
will be shared with this group. 
 
There was a question about the procedure if, during the internal review, there are some 
recommendations for changes. Cherise explained as long as substantive issues are resolved, there 
is no need for a complex review. Since this group has dealt with all the substantive issues, she 
anticipates there will be no significant changes. If however, a substantive issue does arise, she 
advised the group that those issues need to be immediately brought to her, Therese, and Steve. If 
there is an issue, there are four steps to follow: 

1. Notify Cherise, Steve, and Therese   
2. Negotiations between the particular agency and OPT, or 
3. Negotiations with everyone 
4. Any and all changes will go to the entire group for review 

 
Cherise thought the smaller issues can be handled through emails such as typos and corrections. 
Cherise told the group that she will be sending the SA and AMP to their editing department for 
final review so the documents are ready for agency review.  
 
Next Steps: 
Update email will come from Therese of the new schedule 
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Aquatics Subgroup 
October 27, 2008 

Meeting Summary 
 

On the Phone: 
Bridgette Lohrman, NOAA 
Calum Stevenson, OPRD 
Scott Groth, ODFW 
Mary Grainey, OWRD 
Marilyn Fonseca, DEQ 
Pete Stauffer, Surfrider 
Robin Hartmann, Oregon Shores 
Peter Brown, DTA 
Steve Kopf, OPT 
Mike Murray, DTA 
George Wolff, OPT 
 

Meeting Summary 
 
Agenda Review: 
Therese started the meeting by sharing that the purpose of the meeting is to finalize the 4 study plans that 
were ready for review:  Pinniped, Wave Current and Transport, EMF, and Fish and Invertebrates.   
 
The bird study has been reviewed by Doug Young.  He has four comments for DTA to consider and get back 
to him.  Peter will send the group Doug’s comments and OPT’s response once they have a chance to review 
and discuss the issues. 
 
The cetacean study is being modified to include information gathered at the Marine Mammal expert meeting.  
It should be ready soon and will be sent out for the aquatics group to review.  
 
Another WebX conference call will be scheduled to do the finalize the bird and cetacean studies.   
 
Pinniped: 
 Haul-out study:  Add that pinniped that is hauled out will be photographed, if feasible. 
 Double check ODFW harbor seal paper sent by S. Groth to Aquatics Species Subgroup to determine 

whether information provided about harbor seal haul out in Umpqua River vicinity. 
 
Wave, Current, and Transport: 
 Mary Grainey said it would be good for the Aquatics Implementation Committee to be informed when 

the modeling effort begins. 
 
EMF: 
 Modify text at end of Section 2.1: delete text after "However, detection does not automatically translate 

to effect." 
 S. Groth to advise on how to best characterize anecdotal information from fishermen of crustaceans 

(crabs, shrimp, etc.) noting differences in fishing with different configurations of metals (e.g. new pots, 
exposed metals, zincs, etc.). 
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Fish: 
 Section 5.3.2.1, change language on video from visual/ROV surveys, get rid of "if" statement. 
 Table 3, add a new line to incorporate video from O&M ROV/visual survey work. 
 Section 5.3.4.2 discuss the "coverage" of the array by 2 acoustic receivers. 
 
Next Steps: 
 It was agreed that with these changes, these study plans are considered final and can be incorporated 

in the settlement package.   
 A WebX meeting will be scheduled for approximately a week after the Bird and Cetacean study are 

ready for review.  Therese will send a doodle to begin looking at dates.  
 Once all studies have been finalized, a Full Settlement Group meeting will be scheduled to finalize 

plans for signature of the Settlement Agreement.  
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Aquatics Subgroup 
November 24, 2008 
Meeting Summary 

 
On the Phone: 
Bridgette Lohrman, NOAA 
Scott Groth, ODFW 
Mary Grainey, OWRD 
Marilyn Fonseca, DEQ 
Doug Young, USFWS 
Jonathan Plissner, ABR 
Jim Hastreiter, FERC 
Dr. Charles Greene, Greenridge Sciences 
Greg McMurray, DLCD 
Peter Browne, DTA 
Steve Kopf, OPT 
Mike Murphy, DTA 
George Wolff, OPT 
 
 

Meeting Overview 
Meeting Purpose:  To get to final agreement on Avian and Cetacean Study Plans.   
 
Meeting Outcomes:   

o The group agreed that the Avian Study Plan is final.   
o The group requested clarification and added language to the Cetacean Study Plan.  There are no 

outstanding substantive issues.  
 
Next Steps: 

o Peter will revise the Cetacean Study Plan and send it out to the group.  
o If a team member has remaining questions, they will call Peter directly to have those issues 

addressed.  
 
 

Meeting Summary 
Agenda Review: 
Therese started the meeting by sharing that the purpose of the meeting is to finalize the last 2 study plans:  
Avian and Cetacean.   
 
Avian: 
 Doug provided a general overview to the group of the issues addressed in the study plan.  He said that 

USFWS was satisfied with the study plan.  They have adequately worked through issues of concern and 
have developed a 1 year monitoring of bird observations followed by 1 year of radar work and then 
modeling work to assess potential incident rate.  This approach and the linkage to the adaptive 
management plan makes it a good study plan.   

 The lighting plan has not yet been finalized (sequential vs. synchronous flash pattern) but OPT, USFWS, 
USCG and the lighting manufacturer will meet to determine how best to meet the USFWS and USCG 
objectives.  Key USFWS concerns include: 
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o No lights shining directly upward 
o Lights on only briefly and off for at least 4 seconds 
o Only as bright as needed to meet USGS distance and safety requirements 

 The group had no additional comments or questions about the study plan.  The study plan is deemed final 
by the group.  The group thanked Jon Plissner and Doug Young for their great work on this plan.  

 
Cetaceans: 
 There was a question as to whether the OSU report (Yaquina Head monitoring) was included in the 

document.  Peter said that summary information was included in the study plan and the complete report 
is included as an attachment.  

 The group went through several editing elements to improve clarity and understanding: 
o Page 14:  change the language “Based upon these definitions….” to read one of three species rather 

than two of three species.   
o Page 19:  Delete “However” from the last sentence on the page.  Add a new sentence that reads:  

“However, whales can occur anywhere across their range.” 
o Page 28:  In the sentence reading “Direct hearing measurements, for the most part, are not available 

for cetacean species,” change cetacean species to large whales. 
o Page 37:  Keep third bullet at top of page related to study plan. 
o Page 39:  add “large” before whales, change timing on full array monitoring from December 2010 

to May 2011, synch up the months of the study period 
o Page 42:   In the language that currently reads “and will provide insight to whether reducing the 

frequency of subsequent underwater inspections,” modify word from “reducing” to “changing.”  
 There was a discussion about the timing associated with the acoustic emissions characterization.  It was 

confirmed that the timing will be one month prior to and two months following installation.  It will be 
clarified that the 2 months following installation will be designed to maximize the variety of sea states.  

 The group asked that there be more detail given to why 2 recorders are being used versus 3 recorders, as 
recommended by the expert panel.  The group understands and is comfortable with the approach but 
would like it explained in more detail in the study plan.  

 
Next Steps: 
 Peter will make the changes discussed on the call and send the revised study plan back out to the 

group. 
 If any member has questions or comments, they are to call Peter directly to discuss them.  We will 

not schedule another aquatic species call to review the revisions. 
 Once the Cetacean Study Plan is revised, all study plans will be submitted to the Full Settlement 

Group as part of the overall package.  
 An overall settlement schedule will be sent to the group once it is available.  
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Reedsport Settlement 
February 18, 2009 

Teleconference 
 

On the Conference Call: 
Jim Hastreiter, FERC 
Herb Nock, OPT 
Steve Kopf, OPT 
Mary Grainey, OWRD 
Greg McMurray, DLCD 
Steve Shipsey, ODOJ 
Bridgette Lohrmann, NOAA 
Cherise Oram, Stoel Rives 
Jeff Kroft, DSL 
Chris Castelli, DSL 
Marilyn Fonseca, DEQ 
Chris Stein, DEQ 
Justin Klure, OPT 

Ken Holmolka, ODFW 
Scott Groth, ODFW 
Mike Donellen, ODFW 
John Harper, USFS 
Peter Browne, DTA 
Mike Murphy, DTA 
Robin Hartmann, Ocean Shores 
Pete Stauffer, Surfrider 
Laurel Hillman, OPRD 
Calum Stevenson, OPRD 
Rebecca, USFWS 
Randy Henry, Oregon Marine Board 
Hugh Link, Dungeness Crab Commission

 
 
 

Meeting Overview 
 

Meeting Objective:  Update and answer questions about the Reedsport project and the settlement 
process. 

 
Meeting Outcomes 

 Single buoy will be installed in summer 2010.  The single buoy will require shore power 
and therefore will require an amended 404 application and an Ocean Shores and USFS 
Special Use Permit. 

 The ten buoy array will be installed summer 2011.  All transmission will remain in the 
effluent pipe until it reaches the International Paper pump station.  Therefore, there will 
be no new overhead lines.   

 Settlement documents will be provided to parties on March 24, 2009. 
 
Next Steps 

 A schedule will be developed for review and signature of the Settlement Agreement and 
Adaptive Management Plan once final review documents are complete. 
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Meeting Summary 
 

1. Reedsport Single PowerBuoy Project Update 

Steve shared that the Corps 404 Permit not yet been received for the single buoy. As a 
result, the installation schedule has slipped to summer 2010.   

In addition, OPT has determined desirable to have a buoy connected to shore power.  In 
low wave conditions, the buoy may need to draw power to run control system, run 
telemetry, and power start up.  The way the engineers have configured this, the buoy will 
be grid connected, draw power off the grid, but via a relay switch, not put power onto the 
grid.  Therefore, no FERC license is required.  This will require an amendment to the 
COE application.  OPT is currently preparing the amendment and plans to submit it by 
end of March.   

o Calum Stevenson- OPRD:  asked if OPT has started the parks permit process for 
crossing ocean shore with the cable.  Steve K asked if it was required if using the 
effluent pipe?  Calum said yes it is still required because it is a transmission cable 
crossing the ocean shore.    

o John Harper- USFS:  They would likely need to provide a special use permit.  
This would be triggered by the COE 404 process   

o Robin-Oregon Shores: Will there be any structure built on shore for this one-buoy 
project? Herb said yes there will be some construction near the existing 
substation.  
 

Herb provided a bit of background around some the reasons for extending the timeline 
associated with the single buoy.  Herb suggested that OPT had initially looked at buoy 
development coming out of the Portland area.  However, after some review, they realized 
how extensive the work is and embarked on effort to find facilities on or near the coast 
capable of doing more work.  The good news is it appears that there are firms that can 
provide work and it has the added benefit of brining economic benefit to the coast.  The 
shift in the approach to development of the buoys has a cost some time now but it has a 
better net result for the state. 

2. Reedsport 10 PowerBuoy Array Project Update 

Given the delay of the single buoy to 2010.  The remaining buoys and the full array will 
not be installed until summer of 2011.  Steve Kopf stressed that OPT wants to do this 
right. He reminded everyone that because this is early stage development, the technology 
matures quickly.  So, OPT has spent the last couple of months making sure that what is 
submitted to FERC as the project description is the most current thinking.  Because a 
change in the project description later is more work for everybody.   

As part of that review, OPT re-examined the whole transmission system and relooked at 
the cost of the transmission route.  In the draft license application, the transmission line 
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was to be buried in road bed.  However, on closer examination, the best option seems to 
be to keep the line in the effluent pipe all the way to IP property pump station.  Instead of 
having the line buried in the road bed, the line will be pulled inside of the pipe all the way 
to the IP property.  This change will reduce potential effects because you don't need to 
dig up the roadbed. 

Jim asked how this will change the route of overhead transmission. It results in no new 
overhead lines being part of the FERC boundary.  There are existing lines that go from 
the IP pump station to the Gardiner substation.  Therefore, given that the line will be in 
the effluent pipe until it reaches the IP pump station where it will connect to existing 
lines, the IP pump station will be end of the FERC project boundary.  

At this point, all of the other major relevant design details have been confirmed, 
consistent with description with last July’s draft license application.    

Now that OPT's reviewed all the elements of the project description, they will be in a 
position to provide final review documents (Settlement Agreement and Adaptive 
Management Plan) on March 24th  (this is a target date).  They will be final review 
documents.   OPT recognizes that this timeframe is a month or so later than projected in 
December.  However, they feel that doing it right is better than doing it fast.  They also 
recognize it might require some additional briefing of new senior officials (NOAA as an 
example).  OPT is willing to help in whatever way might be needed. 

There were a few questions about what has changed since the October version.  The 
primary changes are:  

o License Term:  35 years has been agreed to by parties. 
o Rehearing Request:  Language has been agreed to between OPT, State of Oregon 

and NOAA for everyone to review in the final draft of the Settlement Agreement.    
 

There were questions about schedule once the final drafts are received.  The scheduled 
will need to be worked out by the group, but here is a tentative idea of the schedule:  

o March 24th:  Final draft Settlement Agreement with attachments 
o 2-4 weeks:  Final review, internal briefings 
o Late April:  Signature Version 
o Mid to Late May:  OPT files Final License Application 

 
Laurel asked if there are clean copies of the study plans.  No, not at this point but they 
will be attached to Settlement Agreement on March 24th.  

Jim asked what is the status of PDEA.  OPT anticipates filing the License Application 
(including the PDEA) in mid to late May.  Peter stated that stakeholder comments have 
been put into a matrix that outlines comments received on the draft License Application 
and PDEA and OPT's response to each comment; this will be part of the consultation 
record that will be appended to the final License Application.  
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Robin:  Where is the fishing community on the Reedsport project?  Are they still 
considering being party to the SA?  Hugh answered that he and Nick Furman have been 
asked to participate on behalf of SOORC with the purpose of committing to the 
settlement agreement.  Based on the current version, they seem likely to sign. 

Jim asked about Section 7 Consultation.  Mike shared that we’ve prepared a draft BA – 
will go to NOAA and USFWS after internal review process.  

3. Coos Bay Update  

Herb shared that OPT submitted an application for 100 MW plant at Coos. The first step 
in process was to hold public meetings in Coos Bay.  There were 2 meetings in 
November.  They were well attended and there were a wide range of opinions. OPT 
wants to analyze the comments, follow-up with some parties one-on-one to really 
understand their interests, and then move towards a settlement process. 

Herb emphasized that how this project proceeds both in timing and in scale will be 
influenced by the State and the local community.  OPT expects to engage with the local 
community, they have engaged with SOORC, and pursue settlement with parties like on 
this call and potentially others.  

Greg asked what the assumptions are related to how the Reedsport studies will support or 
connect to the Coos Bay process.  Herb indicated there is no preconceived ideas at this 
point and that it will be the work of the settlement team to address this issue.    

4. Other Issues  

Related to a question regarding a recent OPT visit with the Governor's office, Herb 
shared that the purpose was to bring Dr George Taylor to town to both show his 
continued support for what was happening in the state and for him to hear firsthand 
points of view of various leaders in the state.  Dr. Taylor met with the Governor's office 
and members of the Coastal Caucus.   
 
In response to a question about OPT's financial condition, Herb shared that OPT is well 
financed and has $80 million in bank.  There are no financial concerns for the company.   
 
Herb shared with the group that they are in the process of developing the paperwork to 
withdraw their preliminary permit for the Newport area.  That application was submitted 
long ago and it they were surprised to receive the permit.  OPT recognizes they can only 
do so many things and would like to focus first on Reedsport, then Coos Bay.   
 
Therese provided an overview of SB 195.  Exemption language in place for 5 MW grid 
connected project. Requires application to be filed with state lands prior to end of this 
year to be considered for exemption.  There was a hearing last week.  There is an 
amendment proposed by Lincoln County that suggests that counties, in which there are 
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county sanctioned groups, would have say in location of siting.  Brenda Bateman at 
Water Resources is in the lead.  
 
Ken asked about whether OPT is partnered with Lockheed Martin.  Yes, OPT has signed 
agreement to jointly develop projects. This is intended to build on their expertise with 
naval shipyards.  If they will be involved in the Oregon projects isn't known yet.   

 
Next Steps: 

 Settlement documents will be provided to parties on March 24, 2009 
 A schedule will be developed for review and signature after final review documents are 

complete. 
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Hawthorne, Joy

From: Wolff, George [gwolff@oceanpowertech.com]
Sent: Wednesday, January 06, 2010 10:48 PM
To: Doug_Young@fws.gov; Pellegrino, Phil
Cc: eric.nagle@sol.doi.gov; Ann_E_Gray@fws.gov; Murphy, Michael; Browne, Peter
Subject: RE: FWS Reedsport OPT question - settlement agreement
Attachments: Reedsport Response  Recovery Plan.pdf

Doug, 
I believe the Emergency Response/Salvage Plan was never included in the Settlement Agreement but was part of the 
draft EA as you indicate below.  Please find attached a December 2008 draft Emergency Response/Salvage Plan which 
was forwarded to NMFS during OPT’s Informal Consultation of July 2009 on the single PowerBuoy.  I believe your 
concerns regarding the snowy plover are discussed on page 12 and in Appendix A of the attached Plan.   We are in the 
process of finalizing the documents in anticipation of submittal to FERC by January 31st.   
 
OPT (Applicant) is firming up its schedule for submitting the relevant Federal & State Permits for our 1.5 MW Array 
project.  We anticipate submitting a USFS Special Use Permit Application for the project in the March/April timeframe.  
OPT plans to discuss the timing of the ESA consultation with the relevant agencies prior to submittal of the USFS Special 
Use Permit.   
 
We are planning to focus our discussion during the January 12th meeting on the Settlement Agreement.  I would be 
pleased to address other concerns after the meeting at your convenience.  Please feel free to contact me if you have 
additional questions or require further information.   
 
Best Regards, 
 

George Wolff 
 
Manager, Utility Business Development 
Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain 
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
 

From: Doug_Young@fws.gov [mailto:Doug_Young@fws.gov]  
Sent: Tuesday, January 05, 2010 7:05 PM 
To: Wolff, George; Pellegrino, Phil 
Cc: eric.nagle@sol.doi.gov; Ann_E_Gray@fws.gov 
Subject: FWS Reedsport OPT question - settlement agreement 
 
 
George, Phil - I cannot find any of the following FWS issues addressed in the Reedsport OPT settlement agreement. FWS 
provided previous comments on these issues on Sept 19, 2008. Can you help me locate in Settlement Agreement where 
these previous FWS comments are addressed? If not in Settlement, why not?  
 
-EMERGENCY RESPONSE/SALVAGE PLAN - this plan was part of the draft EA, but I cannot find it in the 
Settlement Agreement. Specifically, how does the emergency response and salvage plan address protection of 
ESA-listed snowy plover as the applicant accesses a stranded buoy on the shore in snowy plover habitat?  
-How Endangered Species Act section 7 consultation for US Forest Service special use permit for onshore transmission 
project will occur?  
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thanks.  
 
Doug Young 
Oregon Fish and Wildlife Office 
U.S. Fish and Wildlife Service 
2600 SE 98th Ave. Suite 100 
Portland, OR 97266 
503-231-6179,  Fax -6195 
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Hawthorne, Joy

Subject: ESA Status Update - Reedsport OPT Wave Park (FERC P-12713)

-----Original Message----- 
From: Ann_E_Gray@fws.gov [mailto:Ann_E_Gray@fws.gov]  
Sent: Thursday, January 07, 2010 2:25 PM 
To: Wolff, George 
Cc: Doug Young; Murphy, Michael; Browne, Peter; Pellegrino, Phil; Cathy.Tortorici@noaa.gov 
Subject: Re: ESA Status Update - Reedsport OPT Wave Park (FERC P-12713) 
 
 
 
George- 
 
Here's a link to the most recent list of threatened and endangered and 
delisted species for Douglas County, Oregon (dated Dec 29, 2009).  Please 
compare to OPT's existing list to see if any changes are needed. 
http://www.fws.gov/oregonfwo/Species/Lists/Documents/County/DOUGLAS%20COUNTY.pdf 
 
If you believe you need to include species for adjacent counties, these 
lists are also available at 
http://www.fws.gov/oregonfwo/Species/Lists/ 
 
These lists sometimes include species under the jurisdiction of both NMFS 
and USFWS, but  anadromous and marine species (except birds) are primarily 
under the jurisdiction of NMFS.  Thus, for your questions regarding the 
recent proposed critical habitat for sea turtles should be directed to 
NMFS.  For more information, please go to 
http://www.nmfs.noaa.gov/pr/species/ 
 
If you have any further questions for USFWS, please let me know. 
Thanks. 
 
Ann E. Gray 
U.S. Fish and Wildlife Service 
503-231-6179 
503-231-6195 (fax) 
Office Website: http://www.fws.gov/oregonfwo/ 
 
 
                                                                            
             "Wolff, George"                                                
             <gwolff@oceanpowe                                              
             rtech.com>                                                 To  
                                       "Ann Gray" <Ann_E_Gray@fws.gov>      
             01/07/2010 09:27                                           cc  
             AM                        "Doug Young" <doug_young@fws.gov>,   
                                       "Michael Murphy"                     
                                       <Michael.E.Murphy@hdrinc.com>,       
                                       "Browne, Peter"                      
                                       <Peter.Browne@hdrinc.com>,           
                                       "Pellegrino, Phil"                   
                                       <ppellegrino@oceanpowertech.com>     
                                                                   Subject  
                                       ESA Status Update - Reedsport OPT    
                                       Wave Park (FERC P-12713)             
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Ann, 
During our Settlement Agreement stakeholder call of 12/22/2009, one of our 
stakeholders requested OPT to follow up changes to ESA listed species since 
the Reedsport Wave Park PDEA was distributed to stakeholders on July 8, 
2008.  Her particular concern was in the area of turtles & sturgeon.  OPT 
indicated that we would follow up on this with NMFS and USFWS.   OPT is 
aware of the recent notice “Endangered and Threatened Species: Proposed 
Rule To Revise the Critical  Habitat Designation for the Endangered 
Leatherback Sea Turtle” (Docket No. 0808061067–91396–01) published in the 
Federal Register on 1/7/2010. 
 
I wanted to follow up on the update for as part of our consultation record 
for OPT’s (Applicant) planned filing of our FERC Application and to address 
the stakeholder’s concern. 
 
Please advise if there are any additional species in USFWS area of 
responsibility which should be listed or species which have been delisted. 
A response regarding the changes is requested by January 15th.  If there 
have been no changes, please confirm same. 
 
Thanks in advance for your response to this update. 
 
Best Regards, 
 
George Wolff 
 
Manager, Utility Business Development 
Of Member, Ocean Power Technologies, Inc. 
Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY  NOTICE: This e-mail message, including any attachments, is 
for  the sole use of the intended recipient(s) and may contain confidential 
and/or  privileged  information.  Any  unauthorized  review,  use, copying, 
disclosure  or  distribution  is  prohibited.  If  you are not the intended 
recipient,  please  contact  the  sender  immediately  by  reply e-mail and 
destroy the original message and all copies. 
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Hawthorne, Joy

Subject: ESA Status Update - Reedsport OPT Wave Park (FERC P-12713)
Attachments: Robert_C_Anderson.vcf

 

From: Robert C Anderson [mailto:robert.c.anderson@noaa.gov]  
Sent: Friday, January 08, 2010 6:23 PM 
To: Wolff, George 
Cc: Cathy Tortorici; Murphy, Michael; Browne, Peter; Pellegrino, Phil; robert c anderson 
Subject: Re: ESA Status Update - Reedsport OPT Wave Park (FERC P-12713) 
 
Hi George ‐‐  The Reedsport OPT action area is right at the southern boarder of proposed delineation for leatherback 
turtle critical habitat off OR/WA.  The Corps (action agency) is required to conference on proposed critical habitat if the 
action is likely to destroy or adversely modify critical habitat at the designation scale.  Our understanding of the 
proposed action includes studies and safety plans (i.e., derelict gear removal and study on EMF) that will ensure passage 
(primary constituent element‐‐migratory pathway conditions) of proposed critical habitat, and no indication of any 
project effects on the primary constituent element prey i.e., jellyfish spp. IDed in the proposal.  
 
Based on these factors, I don't think the Corps needs to conference on proposed leatherback critical habitat at this time 
from this single PowerBuoy.   Should the larger array be proposed for construction in the future, OPT would be required 
to include an analysis of potential effects to designated critical habitat and its primary constituent elements for 
letherback turtles. 
 
If you have additional questions, please call or e‐mail. 
 
robert 
 
 
 
 
Wolff, George wrote the following on 1/7/2010 9:24 AM:  
Robert, 
During our Settlement Agreement stakeholder call of 12/22/2009, one of our stakeholders requested OPT to follow up 
changes to ESA listed species since the Reedsport Wave Park PDEA was distributed to stakeholders on July 8, 2008.  Her 
particular concern was in the area of turtles & sturgeon.  OPT indicated that we would follow up on this with NMFS and 
USFWS.   OPT is aware of the recent notice “Endangered and Threatened Species: Proposed Rule To Revise the Critical 
 Habitat Designation for the Endangered Leatherback Sea Turtle” (Docket No. 0808061067–91396–01) published in the 
Federal Register on 1/7/2010.   
  
I wanted to follow up on the update for as part of our consultation record for OPT’s (Applicant) planned filing of our FERC 
Application and to address the stakeholder’s concern.    
  
Please advise if there are any additional species in NMFS area of responsibility which should be listed or species which 
have been delisted.  A response regarding the changes is requested by January 15th.  If there have been no changes, 
please confirm same. 
  
Thanks in advance for your response to this update.    
  
Best Regards, 
  

George Wolff 
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Manager, Utility Business Development  
Of Member, Ocean Power Technologies, Inc. 
Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
  
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
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Hawthorne, Joy

Subject: SPCC & Response/Recovery Plans 
Attachments: SPCC Plan.pdf; Response - Recovery Plan.pdf

From: Wolff, George [mailto:gwolff@oceanpowertech.com]  
Sent: Thursday, January 14, 2010 9:22 AM 
To: Jeff Farm; Jeff Kroft; Ken Homolka; Mike Harvey; Pellegrino, Phil; Browne, Peter; Powers, Bill 
Subject: SPCC & Response/Recovery Plans  
 
All, 
Please find attached current versions of the Reedsport OPT Wave Park SPCC and Response/Recovery Plans as requested 
during our Settlement Meeting of 1/12.   A limited distribution  of these plans is being made to USFWS, OPRD, ODFW, 
and ODSL for your review and comment.  Please forward your written comments on the plan to me.  
 
As discussed, state agencies will be notified under the Oregon Emergency Response System one call system.  OPT will 
make notifications to the required federal agencies.    
 
Best Regards, 
 

George Wolff 
 
Manager, Utility Business Development 
Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain 
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
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Hawthorne, Joy

Subject: Section 106 Review Request - Reedsport OPT Wave Park (FERC No. 12713)
Attachments: APE_Map.pdf; CTCLUS 1 14 2010 comments.pdf; DGR_Geoarch_OPT-Assessment.pdf; 

Letter to SHPO Requesting Section 106 Review - 19 January 2010.pdf

From: Wolff, George [mailto:gwolff@oceanpowertech.com]  
Sent: Tuesday, January 19, 2010 11:16 AM 
To: Roger Roper 
Cc: Murphy, Michael; Browne, Peter; Bachelder, Timothy; Pellegrino, Phil 
Subject: Section 106 Review Request - Reedsport OPT Wave Park (FERC No. 12713) 
 
Dear Mr. Roper, 
Please find attached a letter from Ocean Power Technologies requesting review of the Reedsport OPT Wave Park Project 
(FERC No. 12713) under Section 106 of the National Historic Preservation Act.  Attached are the Area of Potential Effects 
(APE) Map, Geoarcheological report prepared by Dr. Loren Davis, and comments from the Confederated Tribes of Coos, 
Lower Umpqua & Siuslaw Indians.   
 
The letter and attachments are being sent to you in the mail.  Please contact me by phone at (609) 730‐0400 ext 238 or 
by email if you have any questions or need additional information on the Reedsport OPT Wave Park Project.   
 
Best Regards, 
 

George Wolff 
 
Manager, Utility Business Development of 
Member, Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain 
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
 
 











DGR Report 09.01 

 
Geoarchaeological assessment of the offshore portion of the proposed Reedsport 

OPT Wave Park, Douglas County, Oregon 

Prepared for Devine Tarbell and Associates Inc. 
By Loren G. Davis, Ph.D. on 26‐March‐2009 

Introduction 
In  December,  2008,  Devine  Tarbell  and  Associates  Inc.  (DTA)    retained  Davis 
Geoarchaeological Research (DGR) to evaluate the potential archaeological impacts of  the 
proposed  installation  of  a  PowerBuoy  wave  energy  conversion  park  by  Reedsport  OPT 
Wave  Park,  LLC  (OPT)  offshore  of  Reedsport,  Oregon.    DTA  is  under  contract  to  OPT  to 
provide support  in preparing  the FERC  license application  for  the proposed project.   The 
DGR  scope  of  work  included  an  assessment  of  direct  ground  disturbance  effects  in  the 
offshore portion of the OPT proposal, reconstruction of the locally relevant paleolandscape 
context,  and  an  evaluation  of  available  remote  sensing  records  and  direct  sediment 
samples collected  in  the proposed project area.   This report presents  the results of  these 
assessment activities and provides a professional opinion regarding any effects on cultural 
resources potentially contained in submerged sediments within the project area.  
 
Structure of this report 
This report places the proposed project within its modern and ancient landscape context, 
relevant  to  the  past  15,500  calendar  years  and  considers  any  potential  effects  to 
archaeological resources that may be present in the area of effect. 
 
Materials and methods 
DTA provided DGR with sections of their project proposal that were directly relevant to the 
PowerBuoy  array  design  and  its  proposed  emplacement  in  the  Reedsport  project  area.  
Additionally,  DTA  provided  DGR  a  marine  geophysical  survey  report  prepared  for  this 
project  by  Sea  Engineering,  Inc.  (2007).    This  geophysical  survey  report  included 
bathymetric, magnetometer,  side  scan  sonar,  sub‐bottom profile,  sediment granulometry, 
video reconnaissance, and SCUBA diver observation data.  In addition to these reports, DGR 
gathered  information  from  published  scientific  literature  dealing  with  marine 
transgression history since the last glacial maximum.  Armed with these data, DGR sought 
to  assess whether  the proposed OPT project would have any affects on archaeologically‐
relevant  landforms  and  sediments  and  whether  any  direct  evidence  of  buried 
archaeological sites could be seen in the area of potential effect.  
 
Setting and summary of proposed OPT development activity 
OPT proposes to deploy an array of 10 PowerBuoy wave energy devices within the Oregon 
state marine boundary west of Reedsport.  This wave energy array will be situated in ocean 
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waters measuring between 175’ and 225’ (ca. 53‐69 m) deep.   The PowerBuoy array will 
cover  an  area  of  ca.  30  acres  (0.12  km2)  and  be  tethered  to  16  concrete  blocks  on  the 
seabed. 
 
Submerged landscapes and their archaeological potential 
Currently accepted archaeological evidence indicates that prehistoric humans entered the 
Americas some time before 14,500 calendar years ago (Dillehay 1997).  Although the exact 
route of entry is not clear, many archaeologists consider the ancient Pacific coastline as a 
potential migration  path.    Since  the  end  of  the  last  ice  age  at  ca.  21,000  calendar  years, 
global sea levels have risen about 130 m (426’) and stabilized near modern sea levels after 
ca.  3,000  calendar  years  ago  (Fairbanks  1989;  Blanchon  and  Shaw 1995).    Although  the 
physiographic nature of the New World Pacific continental shelf varies from place to place, 
post‐glacial marine  transgression  submerged  previously  exposed  coastal  landscapes  that 
may have been occupied between ca. 15,500 and 3,000 calendar years ago.       This means 
that the majority of archaeological sites related to past human occupation adjacent to the 
intertidal zone currently lie in submerged marine contexts.  For this reason, it is imperative 
that we evaluate the potential effects  that proposed offshore development projects might 
have on submerged coastal landscapes and the archaeological sites they may contain. 
 
For the purposes of this geoarchaeological assessment, DGR only considers those parts of 
Oregon’s  continental  shelf  that  lie  in  waters  less  than  102  m  (335’)  to  represent 
archaeologically  relevant  submerged  landscapes1.    OPT’s  proposed  construction  plan 
indicates placement of  the PowerBuoy array and a  connecting energy  transmission cable 
within coastal waters to a depths of ca. 225’ and 50’ (69‐15 m).  Based on depth estimates 
presented in Table 1, these particular depths correspond to the limits of ancient shorelines 
that  were  present  along  the  Oregon  coast  between  ca.  14,000‐7,500  calendar  years.  
Because these projected ancient shorelines correspond to the expected temporal range of 
human occupation in Oregon, the portion of the continental shelf that lies in the vicinity of 
the  proposed  Reedsport  OPT  Wave  Park  has  the  potential  to  contain  submerged 
archaeological sites previously associated with terrestrial coastal landscapes.   
 
Relevant ground disturbance activities associated with OPT proposal 
The  OPT  design  proposal  includes  two  sources  of  ground  disturbance  that  could  have 
effects on any underwater archaeological resources present in the project area: 
1) Subsea transmission cable burial: OPT plans to use an existing effluent pipe to house the 
near  shore  portion  of  the  transmission  cable within  the  intertidal  zone.    This  particular 
design element ensures that no disturbance of existing archaeological sites in the intertidal 

                                                        
1 This depth limit is based on an assumption that the earliest peoples of the Americas may have been present along now‐
submerged portions of the Pacific shoreline by as early as 15,500 cal BP.  This assumption is based on the consideration 
that the earliest generally accepted New World sites date to ca. 14,500 cal BP (Dillehay 1997).  Extending the limit of New 
World culture history to 15,500 cal BP provides a hypothetical allowance for a period of colonization to have occurred 
during the millennia predating these earliest sites.  With 15,500 cal BP as an assumptive limit of human occupation along 
the Oregon coast, portions of the continental shelf that lie deeper than ca. 102 m (ca. 335’) depth would not be expect to 
retain intact archaeological sites related to the cultural occupation of ancient terrestrial coastal landscapes.  The effective 
limit for submerged terrestrial sites on ancient terrestrial coastal landscapes is 102 m (335’).  Isolated artifacts dropped 
from boats and/or sites related to other maritime activities (e.g., shipwrecks) may exist within and beyond this depth. 
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zone will occur.   OPT intends to bury ca. 2 miles (3.2 km) of energy transmission cable in 
the seabed to a minimum depth of 1‐2 m by excavating a trench or employing a jet plowing 
device between the western end of the effluent pipe and the PowerBuoy array. 
 
2) Anchor placement: The PowerBuoy array proposed by OPT is largely suspended above 
the  sea  floor.  Direct  impact  on  the  sea  floor  is  related  to  the  placement  of  16  concrete 
blocks, each measuring 6 m x 6 m long x 3.1 m high that will serve as sea anchors for the 
PowerBuoy array.  OPT proposes to place 16 of these sea anchor blocks, which because of 
their weight (150 metric tons each), are estimated to settle ca. 2.4 m into the seabed. 
 

Age (cal BP) Fairbanks (1989) depth (m) 
Blanchon and Shaw (1995) 

depth (m) 

7000 12 8 

7500 15 17 

8000 18 18 

8500 20 18 

9000 22 19 

9500 25 22 

10000 33 24 

10500 41 29 

11000 49 35 

11500 55 50 

12000 60 58 

12500 65 59 

13000 70 63 

13500 80 65 

14000 96 80 

14500 98 93 

15000 100 95 

15500 102 98 
 
Table 1.  Two models of global eustatic sea level change between 15,5007,000 calendar years before present (cal 
BP), corresponding to the depth of offshore areas within the proposed area of effect. 
 
Geoarchaeological assessment of remote sensing data and sediment samples 
The proposed PowerBuoy array and electrical transmission line design elements have the 
potential to disturb any buried archaeological resources that exist in the proposed area of 
effect.   To assess whether archaeological  resources are present  in  the area of effect, DGR 
evaluated  available  remote  sensing  datasets  generated  by  Sea  Engineering,  Inc.  (2007).  
Because  of  their  instrumental  limitations,  underwater  remote  sensing  devices  (and 
terrestrial  remote sensing devices,  for  that matter) are unlikely  to reveal  the presence of 
individual artifacts or spatially diffuse cultural deposits in buried deposits.  Therefore, DGR 
looked  for  more  robust  anomaly  signatures  in  the  remote  sensing  datasets  that  might 
indicate  buried  shell  middens,  dense  accumulations  of  cultural  materials,  architectural 
features, or terrestrial deposits. 
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Results of assessment: No unambiguous indications of buried archaeological deposits could 
be  seen  in  any  of  the  remote  sensing  data.    The magnetometer  survey  revealed  a  single 
magnetic anomaly, which was determined by Sea Engineering, Inc. SCUBA divers to be the 
effluent pipe.   The side scan sonar survey revealed a homogeneous sand cover deposit  in 
the project area.  Granulometric analysis of seabed sediment samples from the project area 
(Sea  Engineering,  Inc.  2007)  suggest  that  this  homogeneous  sand  cover  could  be  a 
relatively  modern  marine  deposit,  which  would  not  contain  intact  archaeological  sites 
related  to  ancient  terrestrial  landscapes.    The  sub‐bottom  survey data  also  revealed  this 
homogeneous sand cover deposit, but  in stratigraphic profile, which showed no apparent 
buried anomalies that might be interpreted as possible buried sites or terrestrial surfaces.  
The sub‐bottom survey data did reveal a “multiple surface reflection” signature about 7 m 
below the seabed surface in the near shore area east of the effluent pipe outlet.  Although 
the  linear  nature  of  this  surface  reflection  signature  is  ambiguous,  it  could  represent  a 
buried terrestrial deposit, a coarse clastic sediment cell (e.g., gravel), or a wave‐cut bedrock 
platform.   
 
Conclusion and recommendation 
Despite  its  ambiguity,  the  “multiple  surface  reflection”  signature  revealed  in  the  sub‐
bottom  survey  is  notable  and  could  potentially  indicate  a  geoarchaeological  context  for 
buried  underwater  archaeological  sites  if  it  were  actually  a  buried  terrestrial  deposit. 
Because this reflective anomaly is located in areas east of the effluent pipe outlet that will 
not  be  affected  by  proposed  ground  disturbance  activities  it  is  DGR’s  view  that  the 
reflective anomaly area warrants no further investigation.  Beyond this particular reflective 
anomaly  area,  no  areas  of  archaeological  concern  could  be  seen  in  the  area  of  potential 
effect.    Based  on  DGR’s  analysis  presented  in  this  report,  the  proposed  Reedsport  OPT 
Wave Park project is unlikely to have any effects on submerged archaeological resources. 
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Hawthorne, Joy

Subject: Federal/State Agency Scheduling & Coordination

From: Klarin, Paul [mailto:paul.klarin@state.or.us]  
Sent: Monday, January 25, 2010 12:32 PM 
To: Wolff, George; James Hastreiter 
Cc: Bob Bailey; KROFT Jeff; Paul Klarin; SHIPSEY Steve 
Subject: RE: Federal/State Agency Scheduling & Coordination 
 
Jim and George – the JART will not be invoked by DSL for the Reedsport project that is covered under the settlement 
agreement. The SA process has functioned well and has addressed all the TSP and Goal 19 issues that would be 
considered under the JART.   The assumption is that the coordinating committee under the SA is the substantive 
equivalent of the JART, so a separate process and coordination group would be redundant and unnecessary. 
 

From: Wolff, George [mailto:gwolff@oceanpowertech.com]  
Sent: Thursday, January 21, 2010 1:13 PM 
To: James Hastreiter 
Cc: Bob Bailey; Paul Klarin; KROFT Jeff 
Subject: Federal/State Agency Scheduling & Coordination 
 
Jim, 
As discussed, please find attached a copy of Section 5 of the Territorial Sea Plan which Paul Klarin forwarded to me after 
its adoption.  I’ve excerpted a section on the JART.  I believe the JART will consist of Federal and State Agencies as 
indicated in the excerpt.  I’m not sure of the process for coordination and scheduling of Agency reviews, in particular 
where a Federal Agency may be participating in the FERC Licensing Process and JART review.  During the meeting of 
1/12, I understood that DSL would be the JART Lead Agency.   I believe it was suggested that it might be worthwhile for 
OPT and the JART participants to meet and discuss the JART process.   
 
It may be beneficial to have you attend this meeting as well but I don’t wish to make any assumptions in this regard.  I’m 
copying Paul Klarin, Bob Bailey, and Jeff Kroft on this email as well so they are aware of our discussion.   
 
George 
 
 
 

2. State Agency Review Process 
10 
11 Pursuant to ORS 196.485 and ORS 197.180, state agencies shall apply the policies and 
12 provisions of the Oregon Ocean Resources Management Plan and Territorial Sea Plan, and 
13 Goal 19 Ocean Resources as required to comply with State Agency Coordination Programs 
14 (OAR chapter 660, divisions 30 and 31). 
15 
16 The Department of State Lands shall coordinate the review of requests for approvals of 
17 leases, temporary use permit, easements and removal-fill in consultation with the 
18 Departments of Fish and Wildlife, Parks and Recreation, Environmental Quality, Land 
19 Conservation and Development, Water Resources, Geology and Mineral Industries, Energy, 
20 coastal local governments, and tribal governments as appropriate. These agencies, with the 
21 addition of the regulating federal agencies, will constitute the joint agency review team 
22 (JART) described in subsection B.3 below. Pursuant to the federal Coastal Zone 
23 Management Act, the Department of Land Conservation and Development will review the 
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24 consistency certification together with required necessary data and information submitted 
25 by the applicant for federal authorization for a renewable energy facilities development to 
26 ensure the project is consistent with enforceable policies of the Oregon Coastal Zone 
27 Management Program, including the Territorial Sea Plan. 
 
 
 
 
Best Regards, 
 

George Wolff 
 
Manager, Utility Business Development 
Ocean Power Technologies, Inc. 
Phone:        (609) 730-0400 x238 
Cellphone:   (914) 646-8564 
 
CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, copying, disclosure or distribution is prohibited. If you are not the intended 
recipient, please contact the sender immediately by reply e-mail and destroy the original message and all copies.  
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 Appendix A - 1 Issue No. 1 - Cetaceans 

Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 1 - Cetaceans 

December 15, 2009 
 
Reedsport OPT Wave Park, LLC. (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 
10 PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), 
to be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas 
County, Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents 
the area within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 
400 meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys (Figures 2 and 3).  OPT plans to 
deploy the 10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to 
install a single PowerBuoy in 2010, which will not be grid connected. 
 

 
1.0 Description of Issue 

Gray whales (Eschrichtius robustus) and harbor porpoise (Phocoena phocoena) are the two 
cetacean species most commonly found in the project area.  The proposed project is in the 
migratory path of gray whales, which migrate between the Bearing Sea and Baja California, and 
harbor porpoise are regularly seen in the area.  In addition, humpback whales (Megaptera 
novaeangliae) are known to periodically swim off the mouth of the Umpqua River.  While most 
sightings of the endangered Southern Resident Killer Whale (Orcinus orca) (SRKW) have 
occurred in inland waters of Washington and British Columbia (Carretta et al. 2005), the 
population has been documented to range off the coasts of central California and Oregon.  
Agency staff have indicated that over the license term, other large whales, which all typically 
occur further offshore than where the project is located, may occasionally swim through the 
project area. 
 
The Aquatic Species Subgroup has identified the potential that cetaceans may not be able to 
detect the project mooring system and may subsequently collide or become entangled with 
mooring lines.  Some whale species may swim with their mouth open, and there is a specific 
concern that a mooring line may become lodged in the mouth of a feeding whale.  In addition, 
subgroup members indicated concern that derelict fishing gear (abandoned/stray fishing gear) 
may snag on project moorings and in turn pose and entanglement risk to cetaceans.  If gray 
whales, which regularly migrate through the project area, are successful in detecting the project 
infrastructure, the Aquatic Species Subgroup has also expressed concern over the potential 
effects from altering their migration route to avoid the project.  The effect of project noise on 
whales is also of concern. 
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 
PLAN VIEW OF POWERBUOY ARRAY 

 
Note:  Dimensions are subject to change with design loads (will vary depending on 
depth and position within array) and final project design. 
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FIGURE 3 
PROFILE VIEW OF POWERBUOY ARRAY 

 
Note:  Middle PowerBuoy is located forward of left and right PowerBuoys.  Underwater Substation Pod shown 
below PowerBuoy on right.  Dimensions are in feet.  Assumed depth is 200 feet (61 meters).  Dimensions are 
subject to change with design loads (will vary depending on depth and position within array) and final project 
design. 

 

 
2.0 Relevant Existing Information 

 
2.1 Cetaceans - Non-ESA Listed 

Oregon marine waters support a variety of cetacean species that are not ESA listed (National 
Oceanic and Atmospheric Administration [NOAA] 2007a).  Population trends for the non-ESA 
cetacean species appear relatively stable (NOAA 2007a).  A summary was generated of 
information compiled by NOAA (2007a) for each of these species regarding distribution, habitat 
use, and population status (Table 1).  In addition, maps were generated of whale, dolphin, and 
porpoise sightings from aerial surveys conducted in 1989 to 1990 and 1996 (Figures 4 and 5). 
 
Based upon both literature review and sea-based surveys plotted in Figures 4 and 5, gray whales 
and harbor porpoise are the two cetacean species most commonly found in the project area. 
 
Harbor Porpoise 
 
Harbor porpoises are small marine mammals that generally remain near estuaries and rivers.  
They feed on small fish such as herring and can venture into freshwater rivers for extended 
periods of time.  Populations are in a stable condition with projections estimating approximately 
37,745 total individuals in Oregon and Washington (NOAA 2007a).  Research has shown that 
harbor porpoise do not generally migrate and have a limited local range that does not intermix 
with other proximal stocks (NOAA 2007a).  They can be found over 100 miles offshore, but 
generally remain inland.  Distribution is based upon food resources. 
 
Gray Whale 
 
The gray whale is a large baleen whale that is composed of an eastern and western stock 
(Figure 6).  The eastern stock inhabits the Pacific Coast and was de-listed from federal protection 
in 1994.  The western stock is found along the Korean coastline and remains classified as 
endangered. 
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TABLE 1 
SUMMARY OF POTENTIAL NON-ESA LISTED CETACEANS WITHIN THE PROJECT AREA 

FROM NOAA STOCK ASSESSMENT REPORTS 
Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 

Minke Whale Balaenoptera 
acutorostrata 

Few sightings located over continental 
shelf. 

Migratory movement along Oregon’s 
continental shelf. 

No direct population estimates are 
available.  Population not considered 
threatened and is not a strategic stock. 

Gray Whale Eschrichtius robustus Predictable seasonal migration occurs 
along the West Coast in relatively 
nearshore habitat 

Eastern population migrates seasonally 
along the West Coast.  Northbound 
migration generally in nearshore 
habitat, while southern migration 
further offshore. 

Species was delisted in 1994 and is 
making a marked recovery.  
Population is currently over 20,000 
individuals. 

Gray Whale (Pacific 
Coast Feeding 
Aggregation) 

Eschrichtius robustus Seasonally found in southern and 
central Oregon in late spring and fall 
(NMFS 2008b). 

Spend summer and fall feeding along 
the Pacific coast south of Alaska 
instead of migrating north to the 
Bering Sea (NMFS 2008b). 

Includes approximately 200 to 250 
whales from the Eastern North Pacific 
stock.  There is no evidence of genetic 
or demographic distinction from the 
eastern population (NMFS 2008b). 

Bottlenose dolphin  Tursiops truncatus Prefer warm water and distant offshore 
locations. 

Located primarily in warm waters of 
southern California.  Rarely venture 
into Oregon and found in distant 
offshore areas. 

No direct population estimates are 
available, but population considered in 
good health. 

Common dolphin (short 
beaked) 

Delphinus delphis Few sightings in southern Oregon.  Primarily found in California coast.  
Few sightings in southern Oregon.  
Can be found from nearshore up to 300 
nm (nautical miles) offshore.   

The common dolphin represents the 
most abundant cetacean off California 
and its population status is in excellent 
condition.  

Northern right whale 
dolphin 

Lissodelphis borealis Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline. 

While moderate risk of unnatural 
mortality exists, insufficient data is 
available to indicate low abundance or 
negative population trends. 

Pacific white sided 
dolphin 

Lagenorhynchus 
obliquidens 

Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington. 
Concentrated in California.  Undergoes 
seasonal migrations along the 
coastline. 

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 

Risso dolphin Grampus griseus Seasonally migrate through Oregon in 
late spring and summer. 

Found in shelf and slope waters in 
California Oregon and Washington.  
Undergoes seasonal migrations along 
the coastline. 

Population trend appears stable and 
unchanged.  Population not considered 
threatened and is not a strategic stock. 
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Dall's porpoise Phocoenoides dalli Commonly seen and make interannual 

north and south movements. 
Located in near and offshore waters 
within shelf and slope habitat.  
Movement along coastline determined 
by seasonality and interannual time 
scales. 

Assessment of population trends are 
not available, but no direct threat to the 
population was identified and is 
considered a non-critical stock. 

Harbor porpoise Phocoena phocoena Sighted year-around in nearshore 
transboundary waters. 

Located in nearshore habitat during 
most of year, but can shift to deeper 
offshore waters during winter months.  
Population concentrations driven by 
primarily by prey availability. 

Population is not considered 
"strategic" due to low annual unnatural 
mortality.  Numbers are not listed as 
depleted.  Overall population trends 
are not known. 

Baird's beaked whale Berardius bairdii Few sightings in deep waters along 
continental slope. 

Found primarily near Japan with only 
a few offshore deepwater sightings 
occurring in Oregon.  Most sightings 
occur from late spring and early fall.  
Offshore movements occur from 
November to late April. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Mesoplodont beaked 
whale 

Mesoplodon spp. Only five sightings along entire U.S. 
west coast. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Stejneger’s beaked 
whale 

Mesoplodon stejnegeri Few sightings, mostly by catch in 
California/Oregon thresher shark and 
swordfish drift gillnet fishery. 

Endemic to cold-temperature waters of 
the North Pacific, Sea of Japan, and 
deep waters of the southwest Bearing 
Sea. 

Reliable estimates of abundance for 
this stock are currently unavailable. 

Cuviers beaked whale Ziphius cavirostris Few sightings in deep waters along 
continental slope. 

Found in deepwater habitats near the 
continental shelf. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 

Transient killer whale Orcinus orca Sighted year-round along outer coasts 
of Oregon. 

Along the west coast of North 
America, killer whales occur along the 
entire Alaskan coast (Braham and 
Dahlheim 1982), in British Columbia 
and Washington inland waterways 
(Bigg et al. 1990), and along the outer 
coasts of Washington, Oregon, and 
California (Green et al. 1992; Barlow 
1995, 1997; and Forney et al. 1995). 

The minimum population estimate for 
the Eastern North Pacific Transient 
stock of killer whales is 346. 

Pygmy sperm whale Kogia breviceps Few sightings in distant offshore 
pelagic waters. 

Species remains submerged in distant 
offshore pelagic waters for long 
periods of time.  Small size make 
species cryptic and poorly understood. 

Due to rarity, population trend 
assessment is not available.  
Population not considered threatened 
and is not a strategic stock. 
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Common Name Scientific Name Sightings Proximal to Project Area Distribution and Habitat Population Status 
Pilot whale (short 
finned) 

Globicephala 
macrorhynchus 

Few sightings in offshore waters Primarily found in southern California 
coast.  Possible migrants sighted in 
Oregon were in offshore waters. 

Population appears healthy, although 
no trend analyses are available. 

Source:  NOAA 2007a; Norman et al. 2004 
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FIGURE 4 
NON-ESA PROTECTED WHALE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996 

 
Source:  Reed et al. 2007. 
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FIGURE 5 
DOLPHIN AND PORPOISE SIGHTINGS DOCUMENTED IN AERIAL SURVEYS 

FROM 1989-1990 AND 1996* 

 
*Surveys occurred along transects. 
Source:  Reed et al. 2007 
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FIGURE 6 
DISTRIBUTION OF BOTH EAST AND WEST POPULATIONS OF GRAY WHALES 

 
Source:  NMFS 2002 

 
Gray whales migrate up and down the Pacific Coast between their Alaskan feeding waters 
(summer) and Mexican breeding grounds (winter).  This migration covers 10,000 to 14,000 miles 
for a round trip (U.S. Department of the Interior [USDOI] 1989), and it represents the longest 
migration of any mammal.  During migration, whales pass along the Oregon and Washington 
coasts (National Marine Fisheries Service [NMFS] 2002) and are the focus of nearshore whale 
watching programs. 
 
Approximately 200 to 250 whales from the Eastern North Pacific stock do not migrate north to 
the Bering Sea, but instead spend summer and fall feeding along the Pacific coast south of 
Alaska.  These gray whales are referred to as the Pacific Coast Feeding Aggregation, and there is 
no evidence of genetic or demographic distinction from the eastern population (NMFS 2008b). 
 
Gray whales feed on benthic invertebrates (Rice and Wolman 1971), though they have been 
documented to feed on kelp-dwelling crustaceans (Pers. comm. Oregon Department of Fish and 
Wildlife [ODFW], September 4, 2008).  Generally, gray whales remain within a few miles of the 
shoreline (Rice and Wolman 1971).  They can intermittently be found near the mouths of 
estuaries as they are searching for food.  Collection of prey is done by suction sieving of the 
ocean floor benthos.  Sieving is completed by first rolling on its side just above the seabed, 
pressing down the tongue, drawing benthic material in the mouth, and then straining the material 
through keratinous baleen plates to remove undesired fine particulate matter (Weitkamp et al. 
1992; Newell 2005).  The result of filtering benthic material is the creation of pits along the 
seafloor, which is a characteristic sign of feeding. 
 
Gray whales are opportunistic feeders and their prey can vary from an array of invertebrate 
organisms.  Along the Oregon coast—specifically Depoe Bay—whales feed on mysid shrimp 
that live on the edge of bullwhip kelp (Newell 2005).  In May, whales can feed on crab larvae.  
Further, in September 2004, it appeared that whales were feeding on anchovy along the Newport 
coast (Newell 2005).  In Arctic waters, primary prey sources are amphipods residing along and 
within the substrate (Moore et al. 2003).  Other noted prey items have included krill, ghost 
shrimp, pelagic red crabs, skeleton shrimp, plankton and polychaete worms (Darling et al. 1998; 
Newell 2005; Weitkamp et al. 1992). 
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Gray whales are a success story for recovery of endangered species with current populations 
estimated to be over 20,000 whales (Rugh et al. 1999; NOAA 2007a).  The population is thought 
to be near pre-exploitation population levels (NMFS 2002).  However, even though gray whales 
are not federally listed as endangered, they are listed as endangered on the Oregon Threatened 
and Endangered Species List. 
 

 
2.2 Cetaceans - ESA Listed 

OPT has contacted NMFS and requested information on species in the project vicinity that are 
protected under the ESA, most recently in a letter dated October 11, 2007 and during various 
phone conversations and meetings.  Federally listed threatened or endangered cetacean species 
that may occur in the project area are listed in Table 2. 
 

TABLE 2 
LIST OF FEDERALLY-PROTECTED THREATENED AND ENDANGERED 

CETACEAN SPECIES THAT MAY OCCUR IN THE PROJECT AREA* 
Common Scientific Name Federal Status 

Humpback whale Megaptera novaeangliae E 
Sperm whale Physeter macrocephalus E 
Sei whale Balaenoptera borealis E 
Blue whale Balaenoptera musculus E 
Fin whale Balaenoptera physalus E 
Southern resident killer whale Orcinus orca E 

* In comments on the Preliminary Application Document, NMFS stated that North Pacific right whales (Eubalaena 
japonica) would not be expected in the project area and should not be included (pers. comm. Bridgette Lohrman, 
October 10, 2007). 
 
Humpback Whale 
 
The humpback whale, listed as federally endangered, is a highly migratory marine mammal that 
ranges along the west coast and worldwide (NMFS 2005).  Populations of the humpback whale 
are classified as endangered; however, numbers are improving.  Population estimates suggest an 
annual 6 to 7 percent increase in population over the last 20 years (NMFS 2005).  Humpback 
whales can grow to a length of 15 meters and weigh 23,000 to 36,000 kilograms and reach 
sexual maturity at around 12 meters in length or 6 to 10 years of age (American Cetacean 
Society [ACS] 2004a).  Females of reproductive age generally bear a calf every 2 to 3 years.  
Humpback whales belong to the sub-order mysticetes (baleen whales), which feed on small 
crustaceans (known as krill), and various species of small fish.  Each whale may consume nearly 
a ton of food per day by filtering huge volumes of seawater.  Feeding behavior can vary from 
deep diving in pursuit of prey, cooperative feeding such as herding and formation feeding 
(echelon feeding), and the use of “bubble clouds” produced by lobbing their tail at the surface 
which forms a cloud of bubbles, followed by a lunge in the middle (NMFS 1991; Weinrich et al. 
1992). 
 
The humpback whale migrates seasonally for feeding and mating.  While the International 
Whaling Commission (IWC) recognizes only one Pacific stock of humpbacks, research suggests 
at least three populations (NMFS 2005): 
 
1. Eastern N orth Pacific S tock - a stock residing in Central America and Mexico in 

winter/spring that moves to British Columbia in summer/fall. 
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2. Central North Pacific Stock - a winter/spring population residing in the Hawaiian Islands 
that migrate to northern British Columbia or southern Alaska through Prince Williams 
Sound west to Kodiak. 

3. Western North Pacific Stock - a winter/spring population in Japan that migrates to the 
Bering Sea and Aleutian Islands in summer/fall. 

 
The Eastern North Pacific stock migrates through Oregon’s coastal waters annually.  While the 
known route of humpbacks is not precise, the three identified stocks do follow general 
migrational trends.  Movement along the coastline primarily occurs during summer and fall; 
however, historical whale observations have been made in every month except February, March, 
and April (NMFS 1991).  Generally, humpback sightings in northwest coastal waters are 
uncommon (Figure 7).  However, humpback whales have been reported occasionally off the 
mouth of the Umpqua River (Aquatic Species Subgroup meetings, various dates), which is 
approximately 6 miles south of the project area.  Recent efforts to tag humpback whales by 
Oregon State University (OSU) led to 10 observations in July and August of 2002 between Coos 
Bay and Newport (Lagerquist and Mate 2002).  These observations occurred over 5 miles 
offshore in highly productive optimal foraging areas. 
 

FIGURE 7 
HUMPBACK WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 

CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:  Dashed line represents the U.S. Exclusive Economic 
Zone (EEZ).  Thick line indicates the outer boundary of all 
surveys combined. 
Source:  NMFS 2005 
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Sperm Whale 
 
The sperm whale (Physeter macrocephalus) is federally listed as endangered.  It is a deep-diving 
odontocete or toothed whale (NOAA 2007b).  This species is unique in many ways, having a 
disproportionately large head, the largest brain of any animal and strong sexual dimorphisms.  
Adult males can reach lengths of 15 to 18 meters and weigh 31,750 to 40,800 kilograms while 
the smaller females rarely exceed 11 meters and 12,000 to 12,700 kilograms (ACS 2004b).  
Males reach sexual maturity at 10 to 12 meters, or about 10 years of age but are not thought to be 
active breeders until much later, possibly at greater than 25 years of age (NOAA 2007b; ACS 
2004b).  Females reach sexual maturity at 8 to 9 meters, or 7 to 13 years of age, and are believed 
to produce a calf about every five years (NOAA 2007b).  This species often forms family groups 
of females and their young.  Young males between the ages of 4 and 21 years may be found in 
“bachelor schools” whereas fully mature adult males often travel alone, though they can 
sometimes be found with female groups temporarily. 
 
There are several sperm whale stocks found throughout the world, including a West Coast stock 
(i.e., California, Oregon, and Washington; NOAA 2007b).  This population resides primarily in 
California and has been historically observed in every season except winter (December through 
February) in Oregon and Washington (Figure 8).  Prior to commercial whaling, the worldwide 
population of sperm whales was estimated at 1,100,000 individuals (ACS 2004b).  More recent 
estimates put the population at about 360,000 animals.  Regarding the California-Oregon-
Washington stock, NMFS estimates that there are 1,233 whales based on survey data collected 
from 1996 to 2001 (NOAA 2007b).  Population estimates have varied dramatically at times and 
have shown no apparent trend. 
 
Sperm whales spend their life in waters averaging over 1,300 feet in depth (NOAA 2007b).  In 
these waters, they prey upon native deepwater species including squid, shark, skates, and other 
fishes (NOAA 2007b). 
 
Sei Whale 
 
Sei whales (Balaenoptera borealis); federally listed as endangered, occur in subtropical and 
tropical waters and into the higher latitudes.  Sei whales in the eastern North Pacific (east of 
180° W longitude) are considered a separate stock (Carretta et al. 2005).  They are rarely found 
off the Washington, Oregon, and California coasts (NMFS 2003) (Figure 9).  When observed, 
individuals are typically in oceanic waters, miles offshore (NMFS 2003). 
 
A very slim whale, the typical adult male sei whale can range from 13.7 to 16.8 meters and 
weigh 12,700 to 15,400 kilograms with females being slightly larger (ACS 2004c).  They reach 
sexual maturity at about 10 years of age or about 12.2 meters (males) and 13.1 meters (females).  
Very little is known regarding mating activities but it likely can happen year round (ACS 2004c).  
Once of reproductive age, females may calve every 2 to 3 years and calves typically stay with the 
mother about 6 to 10 months (Whale Center of New England [WCNE] 2007). 
 
Sei whales usually travel alone or in small groups though they are known to aggregate in areas of 
dense prey (WCNE 2007).  Little is known of their behavior.  As with other baleen whales, sei 
whales forage on small fish, squid, krill, and copepods.  The sei whale often feeds on plankton 
near the surface by skimming the surface with mouth open (ACS 2004c). 
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FIGURE 8 

SPERM WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF 
CALIFORNIA, OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; bold line indicates the 
outer boundary of all surveys combined. 
Source:  NOAA 2007a 
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FIGURE 9 
SEI WHALE SIGHTING LOCATIONS BASED ON SURVEYS FROM 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; bold line indicates 
the outer boundary of all surveys combined. 
Source:  Carretta et al. 2005 

 
The sei whale was not identified as a separate species from Bryde’s whale (Balaenoptera brydei) 
until the early 1900s (ACS 2004c).  Total numbers of sei whales in the north Pacific pre-whaling 
times have been variously estimated at 42,000 and as high as 62,000 (NOAA 2007a).  There are 
no current estimates for abundance in the eastern North Pacific based on sighting surveys and 
thus no data on population trends.  An abundance estimate of 56 sei whales has been made based 
on surveys conducted in 1996 and 2001 conducted off the Washington, Oregon, and California 
coast out to 300 nautical miles (NOAA 2007a). 
 
Blue Whale 
 
The federally endangered blue whale (Balaenoptera musculus) is the largest known animal ever 
to exist on this planet.  They inhabit most oceans and seas of the world.  The eastern north 
Pacific stock summers off California to feed and migrates as far south as the Costa Rica Dome.  
It has been estimated that there are about 2,000 whales in this stock (Carretta et al. 2005).  They 
feed on krill and possibly pelagic crabs (Reeves et al. 2002). 
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As with most species of whales, the blue whale population was devastated by commercial 
whaling in the late 1800 and 1900s until the IWC prohibited taking of this species in 1966.  The 
population size was estimated at greater than 350,000 whales prior to the commercial whaling 
industry.  The species has been slow to recover, however, and current worldwide population 
estimates range from 8,000 to 14,000 blue whales (ACS 2004d).  The most recent estimate for 
the blue whale population off the Washington, Oregon, and California waters is at 1,744 whales 
(NOAA 2007a; Figure 10). 
 

FIGURE 10 
BLUE WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA, 

OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note:  Dashed line represents the U.S. EEZ; thick line indicates the 

outer boundary of all surveys combined. 
Source:  NOAA Fisheries 2007a 

 
Fin Whale 
 
Federally endangered fin whales (Balaenoptera physalus) occur in the major oceans of the world 
and tend to be more prominent in temperate and polar waters.  For stock assessment purposes, 
NMFS recognizes three populations in the U.S. Pacific waters:  Alaska (Northeast Pacific), 
California/Oregon/Washington, and Hawaii (NMFS 2006a).  In general, fin whales are more 
numerous in the coastal waters of California, Oregon, and Washington during summer and fall, 
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with the greatest concentrations in southern California (Figure 11).  Though it is not clear where 
they move to during winter/spring, it is unlikely they make large-scale migrations (NOAA 
2007d).  They generally travel alone or in small groups but aggregations can occur in areas (ACS 
2004e).  They are able to communicate over vast distances due to their powerful song. 
 

FIGURE 11 
FIN WHALE SIGHTINGS BASED ON SHIPBOARD SURVEYS OFF CALIFORNIA, 

OREGON, AND WASHINGTON, 1991 TO 2001 

 
Note: Dashed line represents the U.S. EEZ; thick line indicates the 

outer boundary of all surveys combined. 
Source: NOAA Fisheries 2007a 

 
Second only to the blue whale, the fin whale can reach lengths of 24 meters in the northern 
hemisphere and 26.8 meters in the southern hemisphere and a weight of 45,360 to 63,500 
kilograms (ACS 2004e).  Females are slightly larger than males.  Little is known of their 
reproductive behavior, breeding, or calving areas.  Sexual maturity is thought to occur between 
6 and 10 years of age and the female calving cycle is two to four years (ACS 2004e). 
 
They feed on krill and small pelagic schooling fish and have been known to consume up to 
1,800 kilograms of food per day (ACS 2004e; NMFS 2006a).  They have been observed circling 
schools of fish at high speed and then turning on their right side to consume the fish (ACS 
2004e). 
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Based on ship surveys conducted between 1991 and 2001, estimates of 280 to 380 fin whales 
were made off the Oregon and Washington coasts while the majority (1,600 to 3,200 fin whales) 
was observed offshore of California (NMFS 2006a).  The minimum population estimate for the 
California/Oregon/Washington stock is 2,541 fin whales based on the 1996 and 2001 data 
(NOAA 2007a). 
 
Southern Resident Killer Whale 
 
Although not officially recognized as separate subspecies, there are three ecotypes of killer 
whales in the northeastern Pacific Ocean: resident, transient, and offshore (NOAA 2007c).  
While their ranges overlap, these forms represent significant morphology, ecology, behavior, and 
genetic differences resulting from a lack of interchange between the groups.  In the U.S., resident 
killer whales occur from California to Alaska and can be further subdivided into four 
communities:  Southern, Northern, Southern Alaska, and Western Alaska North Pacific 
Residents (NOAA 2007c).  The Southern Resident Killer Whale (SRKW) population, currently 
listed as endangered, consists of three family groups or pods, have been documented to range off 
the coasts of central California, Oregon, Washington, Vancouver Island, and as far north as the 
Queen Charlotte Islands.  Most sightings have occurred in the summer in inland waters of 
Washington and British Columbia (Carretta et al. 2005).  However, the whales can occur 
anywhere across their range. 
 
The killer whale is the largest member of the dolphin family, with males reaching up to 
9.8 meters in length and nearly 10,000 kilograms in weight while females may reach 8.5 meters 
in length and 7,500 kilograms weight (NOAA 2007c).  Males are thought to reach sexual 
maturity at 5.2 to 6.4 meters, have an average life span of 30 years and maximum longevity of 
50 to 60 years.  Females generally reach sexual maturity at 4.6 to 5.4 meters; have an average 
life span of 50 years, and maximum longevity of 80 to 90 years (NOAA 2007c, NMFS 2008a).  
Female residents are thought to give birth every five years for about 25 years, and then enter into 
a post-reproductive period.  The birthing rate is highly variable and may be affected by a recent 
loss of a previous calf. 
 
The foraging behavior and prey species is known to vary between killer whale populations.  In 
contrast to other populations, the SRKW prey mainly on salmon and other fishes from late spring 
through fall (NMFS 2008a).  Chinook salmon appeared to be the preferred prey, even when 
other salmon species were more abundant.  Little is known of their winter and early spring 
foraging patterns.  Resident killer whales may spend 50 to 67 percent of their time foraging, 
using echolocation, passive listening, and well-developed vision to locate and capture prey 
(NMFS 2008a). 
 
From late spring through fall, the primary residence for the SRKW is in the inland waterways of 
Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound).  Winter and early spring movements and distribution are generally unknown (NMFS 
2008a; NOAA 2007c).  Pods have on occasion been observed off Washington and Vancouver 
Island, as far south as southern California, and as far north as the Queen Charlotte Islands 
(NWFSC 2007) (Figure 12).  Offshore movements and distribution are largely unknown.  To 
date there have been more than 40 confirmed coastal sightings over the last 25 years off of the 
outer Pacific Ocean coast (British Columbia and Washington outer coasts, Oregon, and 
California).  Of these, 4 sightings occurred off of Oregon in April 1999, March and April 2000, 
and March 2006, and 10 sightings occurred off California between 2000 and 2008 in January 
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(four sightings), February (two sightings), March (three sightings), and October (one 
sighting)(NMFS unpublished data, Pers. comm. NMFS.  September 5, 2008).  The sightings that 
occurred off California represent whales, which would have traversed Oregon waters.  While 
SRWKs can occur throughout their range any time of the year, sightings of pods along the outer 
coast are more likely to occur between January and May (Pers. comm. NMFS.  September 5, 
2008).   Sightings off Oregon and California have occurred between January and March, with 
one exception (one sighting off California in October 2007) (NMFS unpublished data, Pers. 
comm. NMFS. September 5, 2008). 
 

FIGURE 12 
SOUTHERN RESIDENT KILLER WHALE DISTRIBUTION 

 
Note:  Approximate April-October distribution of the SRKW stock 
(shaded area) and range of sightings (dotted line). 
Source:  NOAA Fisheries 2007a 

 
The number of SRKWs has never been large, perhaps numbering between 100 and 200 before 
1960 (NMFS 2008a).  Olesiuk et al. (1990) modeled the population size of the Southern 
Resident community between 1960 and 1973 and projected an increase in numbers from about 
78 to 96 whales from 1960 to 1967.  Capture of Southern Resident whales for the public display 
industry resulted in numbers dropping to fewer than 70 in 1971-1972.  The population has gone 



 

 Appendix A - 20 Issue No. 1 - Cetaceans 

through several periods of decline and growth since 1975 (NMFS 2008a).  Based on the 2005 
stock assessment report (Carretta et al. 2005), numbers generally increased until 1995 when 98 
animals were counted.  Numbers then declined to 83 whales in 2000.  The current estimate of 
SRKWs (2007) is 87 (NMFS 2008a). 
 
OPT does not expect project construction, maintenance, and operation to affect the blue whale, 
fin whale, sei whale, and sperm whale as these whale species frequent deeper offshore waters 
(ACS 2004b, 2004c, 2004d, 2004e; Carretta et al. 2005) than those found within the project 
vicinity.  However, NMFS stated that potential effects to blue whales and fin whales should be 
evaluated because the project is sufficiently long in duration that there is potential for occurrence 
in the project vicinity.  While acknowledging that these two species primarily occur offshore, 
NMFS notes that in Oregon, fin whales have been sighted relatively close to shore and that in a 
recent study, four blue whales clustered in a five-mile area of water off Coos Bay, Oregon (Pers. 
comm. NMFS, September 5, 2008).  As stated above, humpback whale sightings in northwest 
coastal waters are uncommon.  However, humpback whales have been reported occasionally off 
the mouth of the Umpqua River, which is approximately 6 miles south of the project area, and it 
therefore appears likely that a humpback whale could swim through the project area.  While 
research indicates that the SRKW have very low population numbers (NMFS 2008a) and occur 
mainly within the inland waters of Washington state and southern British Columbia (Carretta et 
al. 2005), it is nonetheless possible that this species could pass through the project area, 
especially considering they are known to occur off of California. 
 

 
3.0 Project Effects 

There is a potential that mysticetes (baleen whales) may not be able to detect the project mooring 
system and subsequently collide or become entangled with mooring lines.  Some species of 
whales may swim with their mouth open, and there is a specific concern that the mooring line 
may become lodged in the mouth of a feeding whale.  Derelict fishing gear may snag on project 
moorings, and in turn pose an entanglement risk to cetaceans.  The effect of project noise to 
whales is also of concern.  If gray whales, which regularly migrate through the project area, are 
successful in detecting the project infrastructure, the Aquatic Species Subgroup has also 
expressed concern over the potential effects from altering their migration route to avoid the 
project.  At the meeting of marine mammal acoustic experts on October 9 and 10, 2008, there 
was agreement that concern for cetacean collision was for mysticetes; odontocetes (toothed 
whales) colliding with the project mooring system was not a concern, especially if it is 
documented that sound produced by the project does not have a high frequency component that 
might interfere with odontocete sonar (the project is not expected to create any high frequency 
sounds and this will be confirmed by the acoustic monitoring). 
 
Below, the following potential effects on cetaceans of deploying and operating the project are 
further discussed: 
 
 Collision/entanglement during operation 
 Underwater noise/vibration 
 Change in migration route within area of the project 
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3.1 Collision/Entanglement During Operation 

The PowerBuoys, subsurface floats, and gravity-base anchors will be connected with 5 to 6-inch-
diameter synthetic mooring lines.  In addition, a power/fiber optic cable, having a diameter of 
2.8 inches, will exit the bottom of the PowerBuoy, descending to the seabed in a lazy “S” shape 
with floats attached to the cable and a clump weight at the seabed (Figure 3).  The football-
shaped floats are two-piece and clamp onto the power cable at prescribed locations to give the 
necessary buoyancy to the cable to act as both a strain relief (for the heaving motion of the 
PowerBuoy) and to keep it off the bottom (prevents cable sweep at the seabed).  This will 
provide the installation with power and communications transmission. 
 
NOAA has funded an open ocean aquaculture (OOA) facility located 6 miles off the New 
Hampshire mainland (Figure 13) (Atlantic Marine Aquaculture Center 2008).  The facility was 
installed in 1997, and has a mooring system similar to the one proposed at the Reedsport Project, 
has a similar footprint (30-acres), and is in similar depths.  For this project, a biological 
assessment (Celikkol 1999) was requested by NMFS with an emphasis on marine mammal 
entanglement, and USACE permits were issued (Cicin-Sain et al. 2001).  Endangered right, fin, 
and humpback whales occur in the project area (Atlantic Marine Aquaculture Center 2008).  
Celikkol (1999) analyzed the risk of entanglement and concluded, “The chance of whale 
entanglement should be considered unlikely to very unlikely” due to the absence of structures 
known to cause entanglements such as slack lines and netting.  Following deployment of the 
project in 1997, monitoring of whales and sea turtles in the project vicinity occurred.  Fin and 
humpback whales were observed in the project vicinity, but not in the actual project area.  In 
2006 researchers reported, “…no incidents related to marine mammals or turtles have occurred at 
the OOA field site and no impacts have occurred since the beginning of aquaculture activities in 
1997” (Atlantic Marine Aquaculture Center 2008). 
 
An examination of the NMFS Stock Assessment for the U.S. west coast (Carretta et al. 2007) 
shows that since 1999 the known causes of fin and humpback whale mortalities due to 
entanglement are limited to fishing gear, drift gillnets, crab pot lines, and polypropylene/nylon 
lines.  The mooring lines of the project and the power/fiber optic cables are more substantial than 
the fishing or crab pot lines that have been involved in previous entanglement incidents.  The 
mooring system of OPT’s PowerBuoys is designed to remain under tension: the mass of the 
PowerBuoys and the anchors creates enough tension in the mooring lines to preclude the 
formation of loops or twists around a passing animal.  The combination of heavy mooring gear 
and relatively taut mooring lines has been shown to render the potential for entanglement 
negligible (Wursig and Gailey 2002).  The power/fiber optic cables descending from the 
PowerBuoys to the seabed have a smaller diameter than the mooring lines (approximately 3 
inches verses 5 to 6 inches).  However, this is still a substantial cable and considering the relative 
rigidity of the armored power/fiber optic cable, OPT believes that it is unlikely that these cables 
will form loops or twist around a passing animal. 
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FIGURE 13 
NOAA-FUNDED NEW HAMPSHIRE OPEN OCEAN AQUACULTURE 

DEMONSTRATION SITE INSTALLED IN 1997 

 
Source:  Atlantic Marine Aquaculture Center 2008 

 
The potential of whales colliding with mooring lines or PowerBuoys is based largely on the fact 
that nothing is known about the whale’s behavior in response to wave energy buoys.  Whale 
impacts with ships, buoys, and other moored objects are considered uncommon.  In an analysis 
of a similar type of wave energy project having four WEC in the state of Washington, FERC 
(2007) stated: 
 

We … suspect that because the project’s cables would be similar in size and type to 
anchoring systems associated with navigation buoys, the potential for collisions and 
injury (of marine mammals) is low. We found no information that would suggest that 
navigation buoys have resulted in injury to marine mammals. While there would be an 
array of 10 such cables at the project compared to a single one associated with a 
navigation buoy, the spacing between the cables (60 feet) should be sufficient for most 
species to avoid hitting the cables. 

 
The spacing of the PowerBuoys, 330 feet (100 m) apart from each other, will further decrease the 
likelihood of collision by providing room for gray whales, harbor porpoises, and other whales to 
pass between the PowerBuoys.  To illustrate this point, Figure 14 depicts, to scale, a gray whale 
of average length (45 feet [NMFS 2007]) within the PowerBuoy array.  It is worth noting that, 
while the mooring lines are taut, they do allow for some give and the hard, rounded surface of 
the PowerBuoys are expected to deflect an animal in most cases rather than halt their progress. 
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Aquatic Species Subgroup members also have indicated concern that derelict fishing gear 
(abandoned/stray fishing gear) may snag on project moorings, and in turn pose an entanglement 
risk to cetaceans 
 
Evaluating the effects of a PowerBuoy on whales in any credible way is at present difficult due 
to the absence of previous experience with such technology and the relatively poor 
understanding researchers have of cetacean behavior. 
 

FIGURE 14 
SCALE ILLUSTRATION OF A GRAY WHALE WITHIN THE POWERBUOY ARRAY 

 
Scaled full size adult gray whale 45 feet (NMFS 2007) 
 
3.2 Underwater Noise/Vibration 
 
Ambient noise, intermittent and continuous, in the marine environment originates from a variety 
of both natural and anthropogenic sources including commercial and recreational vessel traffic, 
wave action (wide areas of the ocean surface are excited into noisy waves by the wind), marine 
life, seismic events, and atmospheric noise.  Generally speaking, an equivalent sound in water 
will travel five times faster and 60 times farther than when generated in air (American Cetacean 
Society [ACS] 2007). Animals such as fish and marine mammals have biological receptors that 
are sensitive to sound pressure levels (expressed in dB re 1 µPa), particle velocity (expressed in 
m/s), and the frequency of sound (expressed in Hz).  Ambient continuous noises in the ocean 
includes those generated by oceanic traffic (10 to 1,000 hertz [Hz], breaking waves, associated 
spray, and bubbles (100 to 25,000 Hz).  Noise pressure spectral densities can range from about 
35 to 80 dB (re 1 μPa2/Hz) for usual marine traffic and 20 to 80 dB (re 1 μPa2/Hz) for breaking 
waves and associated spray and bubbles (Richardson et al. 1995). 
 
The installation and maintenance of the PowerBuoys would result in a certain level of noise from 
service vessels and equipment.  Noise associated with the installation activities may temporarily 
alter migration and feeding patterns.  The PowerBuoy will also produce some level of noise 
during its operation. 
 
In its EA for the Makah Bay Offshore Wave Energy Pilot Project in Washington (FERC No. 
12751), FERC (2007) reported, “Sound induced effects on marine mammals are expected when 
the sound overlaps in frequency and level with the hearing capability of the species under 
consideration.  There is considerable variation among marine mammals in both absolute hearing 
range and sensitivity.  Their composite range is from ultrasonic (frequencies greater than 
20 kHz) to infrasonic (frequencies less than 20 Hz). Marine mammals as a functional group have 
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functional hearing ranges of 10 Hz to 200 kHz.  Odontocetes and pinnipeds are more sensitive to 
higher frequencies while mysticetes are more sensitive to lower frequencies (FERC 2007).  
Direct hearing measurements, for the most part, are not available for large whale species, but it is 
generally believed that a whale’s hearing range is related to the range of sound it produces (LGL 
Ecological Research Associates [LGL] and JASCO Research 2005).  Mysticetes are low-
frequency specialists with peak spectra of their vocalizations occurring from 12 Hz to 3 kHz; 
Odontocetes are high-frequency specialist, with peak spectra of their vocalizations occurring 
from 10 kHz to 200 kHz (Ketten 2000). 
 
Several baleen whale species, exposed to varying sound sources, impulsive and low frequency 
sounds, were observed to display avoidance behaviors at received levels of 140 to 160 dB re 1 
uPa (Malme et al. 1983, 1984, 1988, Ljungblad et al. 1988, Tyack and Clark 1998).  The effect 
of noise created by human activities has received a mixed reaction by gray whales (Moore and 
Clarke 2002).  Large commercial vessels and oil and gas developments have been shown to 
create noise that will make whales change path, increase swim speed, and alter breathing patterns 
(Moore and Clarke 2002).  Off California, researchers determined a predicted reaction zone 
around a semi-submersible drill rig was less than 1 kilometer at a received level of about 120 dB 
re 1 µPa (Malme et al. 1983, 1984).  Other noise associated with whale watching boats has 
actually attracted whales out of curiosity.  It has been shown that slow-moving vessels that 
produce noise at less than 120 dB re 1μPa and are located over approximately 600 feet from gray 
whale groups do not provoke a fleeing reaction (Moore and Clarke 2002). 
 
In an evaluation of the effects of underwater noise from the Neptune Project, a proposed 
Massachusetts LNG facility, on marine mammals, LGL and JASCO Research (2005) reported 
the following regarding reaction of baleen whales to transient sounds: 
 

 
Reactions of baleen whales to boat noises include changes in swimming direction 
and speed, blow rate, and the frequency and kinds of vocalizations (Richardson et 
al. 1995).  Baleen whales, especially minke whales (Balaenoptera acutorostrata), 
occasionally approach stationary or slow-moving boats, but more commonly 
avoid boats.  Avoidance is strongest when boats approach directly or when vessel 
noise changes abruptly (Watkins 1986; Beach and Weinrich 1989).  Humpback 
whales responded to boats at distances of at least 0.5 to 1 kilometer (0.3–0.54 
nm), and avoidance and other reactions have been noted in several areas at 
distances of several kilometers (Jurasz and Jurasz 1979; Dean et al. 1985; Bauer 
1986; Bauer and Herman 1986).  During some activities and at some locations, 
humpbacks exhibit little or no reaction to boats (Watkins 1986).  Some baleen 
whales seem to show habituation to frequent boat traffic.  Over 25 years of 
observations in Cape Cod waters, minke whales' reactions to boats changed from 
frequent positive interactions to a general lack of interest, while humpback 
whales reactions changed from being often negative to being often positive and 
finback whales (B. physalus) reactions changed from being mostly negative to 
being mostly uninterested (Watkins 1986). 

 
Harbor porpoise were observed to leave the area of an offshore wind farm being constructed in 
Denmark during periods of piling activities (Tougaard et al. 2003), it should be noted that neither 
construction nor operation of the Reedsport Project would involve any activities creating a 
comparable noise level.  Recent work in the U.K. suggested that, for harbor porpoise, the zone of 
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audibility ranges from 1 to 3 kilometers depending on the noise emitted by the ship (Thomsen et 
al. 2006).  The Scottish Executive (2007), in its assessment of environmental effects of marine 
renewable projects, reported that cable trenching activities created noise levels that were below 
the level at which a behavioral reaction would be expected for harbor porpoise.  Harbor 
porpoises usually avoid boats; during a survey off California, Oregon, and Washington, Barlow 
(1988) observed harbor porpoises rapidly moving away from the path of a survey vessel within 
1 kilometer of the boat. 
 
Much of the study of effects of sound on killer whales has been done within the context of 
evaluating whale-watching effects in inland waters of Washington and British Columbia (NMFS 
2008a).  Using vessel sound modeling, Erbe (2002) “predicted that the sounds of fast boats are 
audible to killer whales at distances of up to 16 kilometers, mask their calls up to 14 kilometers 
away, elicit behavioral responses within 200 m, and cause temporary hearing impairment after 
30-50 minutes of exposure within 450 m. For boats moving at slow speeds, the estimated ranges 
fall to 1 kilometer for audibility and masking, 50 meters for behavioral reactions, and 20 meters 
for temporary hearing loss.”  Northern Resident killer whales were reported to sometimes react 
to the approach of a single boat to within 400 meters (Kruse 1991).  It should be noted that, in 
the Puget Sound area, the mean number of vessels following groups of killer whales during the 
peak summer months ranged from 18-26 boats from 1996 to 2006 with annual maximum counts 
of 72 to 120 boats made near whales from 1998 to 2006 (Koski 2004, 2006, 2007).  
Consequently, killer whale responses could be expected to be different in the Reedsport Project 
area where they are infrequently seen and where there is not a whale watching industry targeting 
them.  In 2007 Holt (in press) reported that vessel noise can significantly reduce the range at 
which echolocating killer whales can detect salmon (NMFS 2008a). 
 
The predominant source of noise during project installation and maintenance would originate 
from the vessels’ propellers (Minerals Management Service [MMS] 2007).  OPT expects the 
peak underwater sound intensity, generated by a vessel fully underway, to be no greater than 130 
to 160 dB re 1μPa at 1 meter over a frequency range of 20 Hz to 10 kHz (Richardson et al. 
1995).  The vessel should only be fully underway when traveling to and from the project site.  In 
addition, these high noise levels may result from cavitations during vessel starts and stops during 
construction activities.  Most of the time during project installation and maintenance, the sound 
intensity will be much lower. 
 
It is important to note that during project construction and maintenance, OPT expects that the 
above-water sounds from the support vessels and equipment will not be transmitted into the 
water at a higher level than the natural environmental noise from wind and wave action.  FERC 
(2007), in the Makah Bay Wave Energy Pilot Project Environmental Assessment, concluded that 
they expected such above-water sounds to be largely damped by ambient ocean noise on all but 
the calmest of days.  Installation of the anchoring and mooring system will not involve 
percussive pile driving or drilling, the most significant noise source during most marine 
construction (Halcrow Group 2006).  Additionally, vessels involved with laying the transmission 
cable are expected to be operating at idle speed.  Therefore, while the noise associated with the 
installation and maintenance activities may temporarily cause avoidance and alter feeding 
patterns for certain marine species, any effects would be short term and are anticipated to be 
negligible. 
 
During project operation, OPT expects the underwater noise to primarily originate from waves 
impacting the float portion of the PowerBuoy and movement of internal mechanical components.  
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However, because the waves impacting the float occur at the surface, coupling into the water 
would be very poor.  According to the MMS, “once installed, wave energy technologies would 
produce low-intensity, broadband noise of a repetitive continuous nature, similar in character to 
noise from ship operations.  Such noise would be expected to have minimal impacts to human 
and marine populations” (MMS 2007).  Previous research by EPRI reports that “…noise from 
wave power plant machinery will generally increase in proportion to the ambient background 
noise associated with surface wave conditions, thus tending to minimize its noticeable effect” 
(EPRI 2004). 
 
Maintenance divers working underwater around OPT’s PowerBuoys deployed in Kaneohe Bay, 
Hawaii, and in New Jersey have not noticed any audible sounds from the PowerBuoys or 
mooring system.  It should be noted that diver hearing underwater would not likely detect low 
frequencies.  Based on this information and considering that the wave energy generation uses 
relatively low-intensity wave-to-electrical energy conversion technologies (MMS 2007), OPT 
expects the source levels generated by the WEC to be much less than 130 to 160 dB re 1μPa at 
1 meter and likely closer to ambient ocean sound levels.  Consequently, project operations 
should not result in noise being produced at levels that would negatively affect fish, marine 
mammals, or other marine life in the area. 
 
3.3 Change in migration route within area of the project 
 
If gray whales, which regularly migrate through the project area, are successful in detecting the 
project infrastructure, the Aquatic Species Subgroup has expressed concern over the potential 
effects from altering their migration route within the area of the project to avoid the project.  It 
should be noted, at the meeting of marine mammal acoustic experts on October 9 and 10, 2008, 
while there was agreement that odontocetes colliding with the project mooring system was not a 
concern, there was concern about the potential cumulative effect of displacement, particularly for 
harbor porpoise, that may result if a number of larger wave energy park areas are eventually 
constructed (Ortega-Ortiz 2008). 
 

 
4.0 Need for Additional Information 

While there is evidence suggesting that whales can detect and avoid underwater structures (no 
whales have been entangled at the New Hampshire offshore marine aquaculture facility deployed 
since 1997 (Atlantic Marine Aquaculture Center 2008) and discussed above), OPT and the 
Aquatic Species Subgroup believe that it is prudent to develop a better understanding of:  1) gray 
whale paths in the project vicinity; and 2) the acoustic emissions generated by the PowerBuoys 
and any potential for sound disturbance, and 3) how whales behave in the presence of the project 
(e.g., do they have the acuity to detect and avoid the systems).  If study results indicate that a 
deterrent system should be employed, the Aquatic Species Subgroup indicated that the type and 
effectiveness of the acoustic guidance used should be thoroughly evaluated.  Lastly, the Aquatic 
Species Subgroup indicated an interest in evaluating potential project effects and mitigation 
within the framework of an adaptive management plan.  OPT believes that the proposed phased 
whale monitoring (Section 5.0), within an adaptive management framework, will provide for a 
methodical and flexible approach to understand how whales interact with the wave park 
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5.0 Study Plan 

Wave generation units such as PowerBuoys are a new technology, and there is no experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following work plan to 
evaluate the effects of the proposed action on cetaceans.  The elements of this work plan are 
based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean Policy 
Advisory Council [OPAC] 1994).  OPT submitted an initial and subsequent drafts of the study 
plan to the Aquatic Species Subgroup for their review in Fall 2007, January 2008, as part of the 
PDEA in July 2008, and again in Fall 2008.  The study plan addresses comments received to date 
by stakeholders. 
 

 
5.1 Study Objectives 

The goal of this study is to verify the hypothesis that whales have the acuity to detect and avoid 
the system in all seastates.  A three-phase program is proposed: 
 
■ Phase I, Baseline Characterization - Characterize the behavior of whales in the absence 

of wave energy systems (Baseline) and develop a strategy and study plan for monitoring 
the behavior of whales in the presence of wave energy systems. 

■ Phase II, Acoustic Emissions Characterization - Characterize the acoustic emissions of 
wave energy conversion systems as a function of seastate and evaluate the expected 
behavioral response of whales. 

■ Phase III,  Post-Deployment Mo nitoring - Monitor the behavior of whales once wave 
energy systems are deployed.  Of particular importance will be whether whales enter wave 
energy system and, if so, if they become struck or entangled with the mooring lines or 
PowerBuoys.  Monitoring the project mooring system to determine if derelict fishing gear 
becomes entangled on array components will be conducted as part of OPT’s operations and 
management plan. 

 
The Baseline Characterization (Phase I) was conducted from December 10, 2007 through May 
30, 2008).  Migratory behavior by whales has been the subject of numerous studies (Rugh et al. 
2001; Mate and Ramirez 2003; Swartz and Jones 1987; Mate and Harvey 1984 Calambokidis et 
al. 2000; Steiger and Calambokidis 2000; Urban et al. 2000), so the methodology for completing 
this work has been well established.  However, due to the newness of the technology, OPT opted 
to consult with a panel of marine experts before committing to a specific study methodology for 
Phases II and III of this work plan.  This meeting occurred on October 9 and 10, 2008, and 
resulting recommendations are incorporated into the methodology for Phases II and III. 
 

 
5.2 Phase I - Baseline Characterization 

The OSU Marine Mammal Institute proposed the following Phase I study of gray whales along 
the Oregon coast in response to the proposed installation of wave energy projects.  This phase 
consists of two tasks: 
 
■ Task 1, G ray Wh ale Migration S tudy - This task was conducted from December 10, 

2007 through May 30, 2008.  The results provide baseline data on the route, rate, and 
timing of migrating gray whales as well as the presence of other large whale species. 

■ Task 2, Whale Monitoring Study Plan - This task will include: 
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− A small conference with leading marine mammal and acoustic experts to further 
define and resolve issues (conference was held on October 9 and 10, 2008); 

− A recommendation on the possible need for active acoustic deterrence; and 
− A written study plan on how to further assess and monitor whales in the presence of 

a wave energy project. 
 
5.2.1 Task 1 - Gray Whale Migration Study 
 
Observations for the migration study occurred every day (weather permitting) from 8:00 a.m. 
until 3:00 p.m. from December 2007 to June 2008.  The following are the methods for the 
completed migration study as previously presented. 
 
Shore-based observation using binoculars and theodolite are effective to determine distribution 
of large whales (blue, humpback, gray, and even killer whales).  Tracking the gray whales, as 
well as observations of other large whales, will be accomplished by a four-person team of 
observers stationed on the deck adjacent to the lighthouse at Yaquina Head.  The deck is located 
25 meters above mean sea level and distance to the horizon is approximately 16 kilometers. On a 
good weather day, the observers may be able to see whales near the horizon.  However, due to 
the accuracy of the method, reliable distribution and movement data are restricted to a smaller 
radius (about 9 kilometers) around the observation station. 
 
The Yaquina Head location has a number of advantages.  First, it has been the site of a multi-
year effort in describing the timing of gray whale migrations from 1978 to 1981.  Second, it is 
our hypothesis that whales are migrating along bathymetry lines (a relatively consistent depth).  
This means that whales are likely passing headland areas closer than they would along 
uninterrupted sandy beach areas like Gardiner.  As a result, this area is more cost effective and 
accurate in acquiring information about timing, speed, and water depth of whales on migration 
than would be similar efforts in flat areas where whales are farther offshore. 
 
OSU Marine Mammal Institute will conduct some preliminary assessments of this hypothesis by 
conducting aerial surveys on four different days during the southbound migration off the 
Florence coast.  Aerial surveys will occur on fair weather days around the project site from zero 
to 10 miles offshore over an approximately 50-square-mile area from Florence to Heceta Head.  
During the surveys, Global Position System (GPS) will be used to determine position of whales 
and to assess their consistent favor of specific water depths in order to relate those to what is 
observed off Yaquina Head.  This will be done during the southbound migration when the largest 
number of whales/hour are moving  and the survey can expect to be most efficient in a short 
period of time. 
 
The team at Yaquina Head will use binoculars with reticles and a high-quality theodolite to 
monitor the position of large whales as the animals travel past their station (all marine mammal 
sightings made from the Yaquina Head observation station will be recorded and reported).  
Observers will determine as many positions of the whales as possible (to the north, directly 
offshore, and to the south) given the sighting characteristics of the theodolite (magnification, 
elevation) and the weather.  The observation team will consist of a theodolite operator, two 
observers using binoculars (observers), and a data recorder (recorder).  At the beginning of each 
observation period, three people will scan the ocean directly offshore (to the west) and to the 
north of their station until the first whale is sighted.  At this point, the observer will direct the 
theodolite operator to the whale’s position.  The recorder will document the number of whales in 
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the group, age classes (probably only feasible for mothers and calves), and their direction of 
travel.  The theodolite operator will get a “fix” on the whales and call out this position to the 
recorder, who will use improved software (Pythagoras) to link serial sightings into estimates of 
the underwater route of whale travels.  The team will continue to track this whale (and other 
whales) and record all positions as the animals pass out of sight to the south.  Concurrently, as 
time allows, all three people will be scanning the ocean for new whales.  Team members will 
rotate positions between the functions as spotters and recorder to maintain their attention to 
details.  Weather and visibility conditions will be recorded hourly.  Tracking data will be 
analyzed to determine the whales’ distance from shore, speed of travel, and the number of 
whales passing per hour.  The migratory corridor will be determined from these data. 
 
The metrics that will be used to assess potential impacts include movement pattern parameters 
(speed, directionality, surfacing rate, surface interval, and distance from shore).  Consistency of 
whale distances from shore will be compared by limited aerial surveys along shallow-sloping 
sandy beaches in the general vicinity of the Reedsport Project. The documented parameters will 
be compared between the baseline study (2007-2008 migration) at Yaquina Head and the 
following years at the Reedsport Project area when PowerBuoys will be present and data would 
be collected by vessel-based observers. 
 
Observations may occasionally be made also from Cape Foulweather (approximately 130 meters 
above sea level) to determine the practicality of “handing off” observation of specific whales and 
as a means to determine the consistency of whale travel in relation to bottom depth, distance 
from shore, and speed.  These data may be valuable in planning for future tracking, when 
positioning a vessel at the same distance (and water depth) offshore of Yaquina Head might be 
necessary for an acoustic deterrent experiment. 
 
Extension of shore-based observation effort beyond the gray whale migration season is not an 
effective or cost-efficient method to determine marine mammal distribution in the area of the 
wave energy park.  No other whale is nearly as common within 3 miles of shore as gray whales 
are.  The OSU Marine Mammal Institute gets only 6 to 10 calls per year about killer whales that 
are visible from shore and several attempts by other investigators to mount studies dependent 
upon regular observations of killer whales off Oregon have been unsuccessful.  Humpbacks, the 
next most abundant large whale after gray whales, are an order of magnitude less abundant (in 
good years) and highly variable year to year based on local ocean conditions. They appear more 
common most years beyond three miles from shore (Pers. Comm. Bruce Mate, Director of the 
OSU Marine Mammal Institute, December 20, 2007). 
 
The following deliverables will be completed for Task 1: 
 
■ A report containing a summary of the results of the migration monitoring, including 

distance from shore, speed of travel, and the number of whales passing per hour, will be 
provided to the Aquatic Implementation Committee1

                                                 
1 The Implementation Committees are charged with overseeing the OPT’s implementation of resource studies 

and issues and participating in the associated adaptive management framework.  Specifically, the Aquatics 
Resources and Water Quality Committee will analyze monitoring and study results on aquatic resources to 
determine whether results are properly characterized and whether any screening criteria have been met.  The 
Aquatics Resources and Water Quality Committee may also discuss information contained in a Quarterly 
Update or Annual Report or new information obtained from other sources that is relevant to the project’s 
potential effects on aquatic resources. The Aquatic Implementation Committee is composed of members from 

 within four months of completion of 
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the field effort.  In addition to statistical assessment of the timing, speed, distance from 
shore and water depth of migrant whales, we will provide a simple correlation of counts 
with wind and swell data collected from local buoy systems, which will provide insight 
into some whale sightability issues up to B-5 wind levels.  It is anticipated that primarily 
gray whales will be observed though data on all observed whale species will be collected. 

■ Dissemination of the findings in a peer reviewed journal. 
■ Presentation of the results at a forum accessible to a broad range of Oregon stakeholders. 
 
Study Results 
 
OPT conducted Phase I, Baseline Characterization of the Cetacean Study Plan from December 
10, 2007 through May 30, 2008.  The study report (Ortega-Ortiz and Mate 2008) is included in 
Attachment 1. Observations were possible on 78 days during the study period. A total of 256 
scan sampling events were completed during 106.3 hours of scan effort. Focal follows were 
conducted on 120 individual whales during 103.2 hours of tracking effort. A total of 2,416 gray 
whale locations were recorded: 460 locations during scan sampling and 1,956 locations during 
focal follows (Ortega-Ortiz and Mate 2008).  Only two observations of cetaceans other than gray 
whales were made: two minke whales were observed moving south at the end of May (Pers. 
comm. Joel Ortega-Ortiz, October 9, 2008). 
 
The average distance from shore for sightings recorded during previously conducted aerial 
surveys off the Oregon coast was 5.7 miles (9.2 kilometers) and the farthest sighting occurred 14 
miles (23 kilometers) offshore (Green et al. 1995).  During the 2008 Yaquina Head survey, 
shore-based observations could be made within a range of 11 miles (18 kilometers) from shore 
(Ortega-Ortiz and Mate 2008).  The following provides average distance offshore of observed 
migrating whales. 
 

Migration Phase Average Distance S.D. n 
Southbound  4.09 miles (6.59 km) 0.200 139 
Northbound, Phase A 
(Feb. 26-April 7, 2008) 

3.15 miles (5.08 km 0.155 230 

Northbound, Phase B  
(April 7-May 29, 2008) 

2.54 miles (4.08 km) 1.529 26 

Source: Ortega-Ortiz and Mate 2008 
 
The average speed of tracked whales was 4.19 mph (6.74 km/h) (S.D.= 1.382, n = 37) during the 
southbound migration, 3.76 mph (6.05 km/h) (S.D.= 1.094, n = 47) during phase A of the 
northbound migration, and 3.37 mph (5.42 km/h) (S.D.= 1.529, n = 26) during phase B (Ortega-
Ortiz and Mate 2008). 
 
Average bottom depth of whale locations during scan sampling was 152 feet (46.3 m) 
(S.D.=13.70, range=39-246 feet [12-75 m]; Ortega-Ortiz and Mate 2008).  Ortega-Ortiz and 
Mate (2008) noted that the migration paths of tracked whales appeared to follow a constant depth 
(isobath) rather than the shoreline. For example, some whales that were tracked more than 3 
kilometers from the observation point maintained a straight path even as they approached 
Yaquina Head and linearity of their path continued as they moved away from Yaquina Head.  

                                                                                                                                                             
OPT, NMFS, USFWS, USDA-FS, ODFW, OPRD, OWRD, ODEQ, DLCD, Oregon Shore Conservation 
Coalition, Surfrider, and SOORC. 
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However, variability in the isobaths followed by different whales occurred within the each 
migration phase.  The results indicated that the migratory paths of some, but not all, tracked 
whales will cross through the proposed project area (Ortega-Ortiz and Mate 2008).  The 
proposed Reedsport Project PowerBuoy array will be located 2.5 miles offshore.  As presented 
above, the average distance of migrating whales ranged from 4 miles offshore during the 
southbound migration to 2.5 miles during Phase B of the northbound migration. 
 
5.2.2 Task 2 - Whale Monitoring Study Plan 
 
On October 9 and 10, 2008, the OSU Marine Mammal Institute conducted a two-day meeting at 
the Hatfield Marine Science Center in Newport, Oregon with a group of marine mammal and 
acoustic experts2

 
.  The purpose of the meeting was to further discuss and resolve the following: 

■ Potential need for and effectiveness of active deterrence, as well as its other potential 
effects on marine resources. 

■ Device options for active deterrence. 
■ Methodology for monitoring whale behavior near wave energy systems. 
■ Applicability of recommendations from marine mammal group of Ecological Effects 

Workshop3

 
. 

The following deliverables will be completed for Task 2: 
 
■ A report summarizing key findings of the workshop will be provided to the Aquatic 

Species Subgroup within two months of the workshop; 
■ A recommendation on a strategy to avoid whale entanglements and collisions; and 
■ A draft approach for monitoring the behavior of whales near the proposed project. 
 
Guidance from this meeting was used in developing the Phase II and III components of the study 
plan, below. 
 

 
5.3 Phase II - Acoustic Emissions Characterization 

It is anticipated that the PowerBuoys will generate steady, continuous noises of considerable 
variability. Noise will vary between different phases of the project (e.g., installation and 
operation) and will also vary depending on environmental conditions (e.g., wind blowing, wave 
height, and sea state). 
 
OPT has been testing a 40 kW PowerBuoy (PB-40) at its Kaneohe Bay Project in Hawaii.  In 
developing a finding of no significant impact (FONSI) for the deployment of up to six WEC 
buoys in its Environmental Assessment for the Kaneohe Bay Project Operation, the Department 
of the Navy (2003) concluded, “It is unlikely that noise from system installation or operation 
would have adverse impacts on humpback whales, dolphins, and green sea turtles.  The USFWS 
and NMFS concur with the Navy that the Proposed Action is not likely to adversely affect 

                                                 
2  Marine mammal experts that participated in the meeting were:  Dr. Dave Mellinger, Oregon State 

University/NOAA Fisheries, Dr. Charles Greene, Greeneridge Sciences, Inc.; Dr. Brandon Southall, Ocean 
Acoustics Program, NOAA Fisheries; Dr. Adam Frankel, Marine Acoustics, Inc.; Dr. Bruce Mate, Director, 
OSU Marine Mammal Institute; and Dr. Joel Ortega, OSU Marine Mammal Institute. 

3  The workshop - Ecological Effects of Wave Energy Development in the Pacific Northwest - occurred on 
October 11 and 12, 2007 at the Hatfield Marine Science Center in Newport, Oregon. 



 

 Appendix A - 32 Issue No. 1 - Cetaceans 

threatened or endangered species.  The taking of marine mammals protected under the MMPA is 
unlikely during the installation and operation of the WEC system.” 
 
While these findings strongly suggest that the proposed project will have no impact on marine 
resources in terms of acoustic emissions, OPT has conservatively elected to not rely solely on 
this assessment due to the following differences in the projects: 
 
■ Size difference - 40 kW versus 150 kW that is planned for Reedsport; 
■ Distance from shore - PB-40 is deployed less than 1 mile from the beach, and as such, 

background noises are expected to be significantly different for a given seastate; and 
■ Benthic conditions - Much of the area surrounding the PB-40 consists of reefs and rocks, 

which could lead to very different acoustic background measurements. 
 
Instead, OPT will conduct in-situ measurements of the acoustic emissions of the single 
PowerBuoy as a function of seastate (different representative ocean conditions) at the Reedsport 
Project.  Because of the variability in noise anticipated to be produced by the PowerBuoys, it is 
agreed that acoustic measurements to characterize sound from the PowerBuoys should be 
collected over a time period sufficient to account for a wide variety of sea states.  The following 
is OPT’s proposed approach and is based on the results of the recommendations resulting from 
the October 2008 workshop (Ortega-Ortiz 2008).  OPT will deploy autonomous recorders, which 
were identified as a viable, practical option to monitor the sounds at and from the single buoy 
installation and operation.  Frequency will be monitored in a range of 1 Hz to 10 kHz, because 
this will include the expected machinery noise (Ortega-Ortiz 2008, Richardson et al. 1995, 
Foundation for the Sea 2008).  Recording will be at a sampling rate of 22 kHz and 5 minutes 
every hour.  Two recorders will be deployed to better understand sound propagation. Recorders 
will be placed along the same water depth contour (isobath) at approximately 1) 200 meters and 
2) 500 meters from the first PowerBuoy.  During the October 2008 workshop of marine mammal 
acoustic experts, it was discussed that three sensors would provide the optimal methodology to 
determine the attenuation of the sounds being emitted from the PowerBuoys.  Upon further 
analysis and consultation with a marine mammal acoustic expert, OPT has determined that two 
recorders should provide redundancy for the sound measurement and the basis for estimating 
sound transmission loss for the installation site, and that three recorders are not essential to the 
proposed  monitoring program.  While three transmitters are better at accounting for absorption 
and scattering losses, this is usually a relatively small number and is unimportant except at long 
distances.  Based on this, OPT believes that two recorders should provide adequate data, but that 
the Adaptive Management process can be used if the data are determined to be inadequate. 
 
This testing will be completed on the single PowerBuoy, which is expected to be installed in 
2010.  These values will be compared against acoustic thresholds documented in scientific 
literature in order to form an assessment of the potential effects of the project on marine 
resources.  This data will also provide additional information towards the determination as to 
whether whales will be likely to detect and avoid the proposed project in all weather conditions.  
OPT will deploy the recorders for one month prior to, and a total of at least two months 
following, the single PowerBuoy deployment.  In order to capture a widest range of sea states, 
OPT anticipates that the post-deployment monitoring will be conducted between December and 
March, the period when highest sea states can be expected (winter storms).  Consequently, post 
deployment monitoring will likely not occur immediately after deployment is completed and, in 
order to capture sea state variability, sampling may not occur during a continuous two month 
period.  This approach differs from that proposed by the October 2008 workshop of marine 
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mammal acoustic experts in that OPT is proposing two months of post deployment monitoring 
during a period having high sea states instead of a full year.  OPT believes that the proposed 
monitoring is sufficiently robust and will allow for collection 1) of some baseline information, 2) 
characterization of noise associated with project deployment, and 3) an initial assessment of 
temporal variability of operational noise generated over a variety of seastates.  A study report 
will be submitted to the Aquatics Resources and Water Quality Committee within two months of 
study completion.  In the event that acoustic measurements equal to or greater than broadband 
160 dBRMS re 1 μPa, the harassment threshold for cetaceans, are detected, the Aquatics 
Resources and Water Quality Committee will be notified. 
 

 
5.4 Phase III - Post-Deployment Monitoring 

At the October 2008 marine mammal acoustic expert workshop, several methods were discussed 
to monitor whale behavior near a wave energy project and are summarized as follows. Direct 
monitoring from boats is limited to good weather, it is expensive, and the presence of the boat 
may have confounding effect on whale behavior – is the whale reacting to sound from the boat or 
sound from the PowerBuoy.  Aerial surveys are not reliable to study behavior because aircraft 
need to keep moving at relatively high speed for detailed observation.  Telemetry can be very 
accurate – location, speed, dive profiles, pitch and roll – but it is expensive and there is no 
guarantee that tagged whales will travel through or near the PowerBuoy array.  Moreover, 
sample size (number of tagged individuals) may not be enough to obtain definitive conclusions. 
Shore-based observations may be a practical and convenient method if there is a high enough 
(>30 feet) and close enough (<4 miles) observation point. Boat, aerial, and shore-based 
observations are limited to favorable environmental conditions (wind < 14 mph, Beaufort sea 
state < 5, no rain, and no fog) (Ortega-Ortiz 2008). 
  
Previous shore-based observations off the California coast indicate that southbound gray whales 
detected a 21 kHz signal and deflected offshore when sound source was turned on (Frankel 
2005). The study by Frankel (2005) had two theodolite stations, 2 kilometers apart, which 
enabled gathering longer tracks – further north and sound than with just a single station. Tracks 
had to be at least 1 kilometer long to yield usable data. Handing off a whale from one station to 
the other was complicated but possible.  During the October 2008 workshop of marine mammal 
acoustic experts, it was agreed that shore-based observations were the best method for evaluating 
whale interactions with operating PowerBuoys, and that on site observations were preferable to 
play-back experiments because of differences in environmental conditions, acoustic propagation 
field, and general context (Ortega-Ortiz 2008). 
 
OPT proposes to observe the presence and behavior of whales in response to the presence of the 
proposed project.  OPT will establish a shore observation station on top of the approximately 80-
foot high sand dune, located approximately ¼ mi. inshore from a location adjacent to the 
proposed PowerBuoy deployment site.  Using theodolites, observers will record large whale 
presence and track movements, noting if there is a deflection around the array of 10 
PowerBuoys.  Metrics are developed to statistically detect effects of stimulus that observes 
cannot identify in the field.  While observation stations off California were higher and the sound 
source was closer to shore than at the Reedsport site, observations at Reedsport are expected to 
be reliable (Ortega-Ortiz 2008).  OPT plans to deploy the PowerBuoy array in summer 2011.  To 
maximize opportunities to observe whales, the shore based monitoring program will occur from 
December 2011 through April 2012, to coincide with the peak migration season. 
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Because the shore-based observations will be conducted from December during May during the 
gray whale migration season, OPT also proposes to conduct observations of cetaceans in the 
project vicinity during other times of the year in order to maximize opportunities to evaluate 
presence of other cetacean species in the project area.  Boat-based observations of cetaceans will 
be conducted concurrently with the Fish and Invertebrates Study, the Offshore Avian Use Study, 
and operation and maintenance site visits.  All designated observers will be appropriately trained.  
Operations and maintenance site visits to the array area will occur monthly; this is discussed 
further below.  The number and timing of ship visits to the array area for the Fish and 
Invertebrates Study and the Offshore Avian Use Study are summarized in Table 3. 
 

TABLE 3 
ADDITIONAL CETACEANS OBSERVATION OPPORTUNITIES - NUMBER AND 

TIMING OF SHIP VISITS TO THE REEDSPORT PROJECT ARRAY AREA FOR THE 
FISH AND INVERTEBRATES STUDY AND THE OFFSHORE AVIAN USE STUDY 

Monitoring 
method 

Species 
addressed J F M A M J J A S O N D Frequency Control  

sites Years 

Fish and Invertebrates Study 

Hook and 
Line 

Salmonids         X X X   X       
4 sampling 
efforts each 
year 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Rockfish     X   X   X       X   
4 sampling 
efforts each 
year 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Pelagic fish 
and 
invertebrates 

    X   X   X       X   

See rockfish 
& 
biofouling 
studies 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Multimesh 
gillnet  

Salmonids, 
rockfish, 
pelagics 

        X   X           
Late spring 
& early 
summer 

2 

Before 
installation 
and years 
1, 2, and 3 
after  
installation 

Trapping 
Dungeness 
crab 

            X       X   

Trapping for 
at least 3 
days each 
outing 

3 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

Acoustic 
telemetry 

Sturgeon                         
2 receivers 
for 3 years 

0 
Years 1, 2, 
and 3 after 
installation 

Trawling* 
Flatfish and 
epibenthic 
invertebrates 

    X   X       X       

3 times per 
year (5 10-
minute 
trawls) 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
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Monitoring 
method 

Species 
addressed J F M A M J J A S O N D Frequency Control  

sites Years 

installation 

Settlement 
plates 

Biofouling                         see right 0 

One 
settlement 
unit 
removed 
during 
years 1, 2, 
and 5 after 
deployment 
of the 
array.  

Grab 
samples 

Benthic 
infauna 

          X     X       
3 samples (5 
replicates 
each) 

2 

Before 
installation 
and years 
1, 2, and 3 
after 
installation 

SCUBA/ 
ROV 

Pelagic Fish 
and 
invertebrates 

              X         See below 0 
Years 1, 2, 
and 5 after 
installation 

Biofouling               X         
Evaluate 3 
PowerBuoys 
to 100 ft 

0 

Scuba: 
Years 1, 2, 
and 5 after 
installation.  
ROV:  
performed 
every 3 to 4 
months, for 
the first 2 
years, then 
annually. 

Water 
quality 

Water 
quality 

    X   X X X X X   X   

During fish 
& 
invertebrate 
monitoring 

0 

During fish 
and 
invertebrate 
monitoring 

Offshore Avian Use Study 

Avian presence** X X X X X X X X X X X X 
2+ days; 2x 
per month, 2 
weeks apart 

0 
Before 
installation 

* Trawls will occur adjacent and parallel to the array. 
** Along a series of 7.5 kilometers-long transects running east-west from near shore (about 350 m), 1.2 kilometers 
apart, including project area and up to 8 kilometers north and south of the project area.  Also 1 north-south trackline 
through project area. 
 
OPT has developed an operations and maintenance (O&M) activities plan (outlined in more 
detail in the APEA - Section 3.A.2, Project Operation and Appendix B).  The O&M plan 
includes the following components: 
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■ Preventative Ma intenance/Site I nspection - Monthly inspection of all aspects of the 
PowerBuoy array visible from the sea surface to check connections, wear conditions, and 
any other visual anomalies. 

■ Underwater Inspection – A diver or ROV will be used to view the site underwater and 
visually inspect project components, including looking for any accumulation of derelict 
fishing gear on the PowerBuoy system, with the results being recorded by video camera.  
This will be carried out every three to four months, weather permitting, for the first two 
years and in year 5, and underwater visual inspections only annually thereafter. 

 
OPT staff will look for derelict fishing gear visible from the surface during the monthly 
preventative maintenance/site inspection visits and will conduct more comprehensive searches 
for derelict fishing gear during the underwater inspection visits.  As indicated, OPT will conduct 
the underwater inspections every three to four months, weather permitting, for the first two years 
following deployment of the 10-PowerBuoy array.  This will allow OPT to monitor the degree to 
which fishing gear gets caught on project moorings, if at all, and will provide insight to whether 
changing the frequency of subsequent underwater inspections (Year 3+ post-deployment) is 
appropriate (to be determined in consultation with the Aquatics Resources and Water Quality 
Committee within the framework of the proposed Adaptive Management Plan).  Also, as 
discussed in Section 5.C.6 of the APEA, OPT proposes to work with the crabbing industry (post-
license issuance) to identify ways to minimize the potential for loss of gear.  Summaries of 
OPT’s monitoring of derelict fishing gear will be reported to the Aquatics Resources and Water 
Quality Committee in quarterly updates.  In the event that findings during the O&M inspections 
indicate derelict fishing gear is found on the project array, OPT will remove the derelict fishing 
gear as soon as possible and feasible. 
 
The documented parameters will be compared to the baseline study (2007-2008 migration) at 
Yaquina Head and an analysis will be completed as to the net effect of the project on whale 
behavior (e.g., avoidance of array).  OPT plans to hire a marine mammal expert to further refine 
this study plan (develop a more detailed methodology), coordinate with the Aquatics Resources 
and Water Quality Committee for finalization of the study plan (to be finalized before the 
deployment of the array), oversee the study, and work with the Aquatics Resources and Water 
Quality Committee to evaluate study results within the Adaptive Management Process. OPT will 
allow sufficient time for the Aquatics Resources and Water Quality Committee to review and 
comment upon the future versions of the study plan.  The Aquatic Implementation Committee 
will be informed of the study progress, including a characterization of how frequently whales are 
seen within or close to the PowerBuoy array, and whether any injuries to whales are observed, 
through quarterly updates and a summary of study results will be provided in annual reports. 
 
As mentioned above, at the meeting of marine mammal acoustic experts on October 9 and 10, 
2008, while there was agreement that odontocetes colliding with the project mooring system was 
not a concern, there was concern about the potential cumulative effect of displacement, 
particularly for harbor porpoise, that may result if a number of larger wave energy park areas are 
eventually constructed (Ortega-Ortiz 2008).  Sound emitted by the 10-PowerBuoy project is not 
expected to disturb odontocetes because sound produced will be largely below the higher 
frequency range of odontocetes.  Physical presence of the project may cause odontocetes to 
avoid the immediate project vicinity; however, any potential displacement would be localized.  
OPT is not proposing to conduct passive acoustic monitoring, a method well suited to detecting 
small cetacean species, because project effects on odontocetes are expected to be minimal. 
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OPT proposes the following approach to responding to potential collision/entanglement 
scenarios: 
 
■ If observation of injury, notification to the Aquatics Resources and Water Quality 

Committee within two weeks. 
■ If there is evidence of a whale collision, notify Aquatics Resources and Water Quality 

Committee within two business days. 
■ If entanglement, immediate notification of Aquatics Resources and Water Quality 

Committee and activate NMFS response plan. 
 
If an injured, stranded, entangled, or dead marine mammal is observed during the study, 
researchers will follow the protocol provided by NMFS.  This protocol is included in Attachment 
2. 
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Introduction 
 

The growing demand for energy, the rising oil prices, and the need to curb carbon 

emissions have stimulated a search for alternative (i.e. non-fossil fuel) sources of energy. 

The quest for “clean” energy has resulted in development of technology to produce 

electricity from by harnessing wind, wave, and solar radiation. The Oregon coast has 

been identified as an area with great potential for production of electricity from wave 

energy. In 2007 the state legislature appropriated funding to create the Oregon Wave 

Energy Trust (OWET), a non-profit organization composed of stakeholders including 

representatives from industry, fishing, environmental, government and community 

groups. OWET has the objective of promoting responsible development of a wave energy 

industry in the State of Oregon. Within the last couple of years, applications have been 

filed for permits to develop wave energy parks in several locations along the Oregon 

coast. Recent plans to develop of wave energy parks on the Oregon coast raise the 

priority of assessing any potential environmental effects (Boehlert et al. 2008). 

Assessment of ecological risk (as defined in US Environmental Protection Agency 1998) 

of wave energy parks requires an estimation of the magnitudes of both exposure and 

effects on species, species assemblages or habitats.  

 

Gray whales are a protected species under the U.S. Marine Mammal Protection Act. Two 

extant distinct populations are recognized for this species: the Eastern North Pacific 

stock, which lives along the west coast of North America, and the Western North Pacific 

stock, which lives along the coast of eastern Asia (Rice et al. 1984, Swartz et al. 2006, 

Angliss and Outlaw 2008). The majority of the Eastern North Pacific population spends 

the summer feeding in the northern Bering and Chukchi Seas, although some gray whales 

have been observed feeding in the summer in waters off of Southeast Alaska, British 

Columbia, Washington, Oregon, and California (Rice and Wolman 1971, Darling 1984, 

Nerini 1984, Rice et al. 1984, Newell and Cowles 2006). Whales observed foraging in 

these more southern locations during several summers are referred as “residents” (e.g. 

Newell and Cowles 2006). Resident whales have been observed off the Oregon coast 
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from May through October and 28 individuals were observed near Depoe Bay for at least 

three successive summers (Newell and Cowles 2006). 

 

Every year, a significant part of the population of eastern gray whales migrates from their 

summer feeding grounds towards the calving lagoons in Baja California, Mexico and 

back (Rice and Wolman 1971). Segregation has been observed in the migration timing of 

whales of different sex, age and reproductive status. The sequence during the southward 

migration is: females in late pregnancy, followed by females that recently ovulated, adult 

males, immature females, and immature males (Rice and Wolman 1971, Rice et al. 

1984). Although it is difficult to define an exact date for the start of the southbound 

migration, most whales are migrating out of the northern seas between mid October and 

November (Rugh et al. 2001). A series of observations of gray whale migration collected 

since 1967 at Granite Canyon, in central California, shows a one-week delay in the 

southbound migration after 1980 (Rugh et al. 2001).  Calves are born in the Baja lagoons 

from early January to mid-February (Rice et al. 1981). The northbound migration begins 

in mid-February. Newly pregnant females are the first to leave Baja, followed by 

anestrous females, adult males, and immature males and females (Rice et al. 1984). This 

first wave is known as “phase A” of the northbound migration. Cows with calves are the 

last to leave the lagoons 4-6 weeks later and constitute “phase B” (Poole 1984). 

Mother/calf pairs have been observed in San Ignacio Lagoon up into April (Rice et al. 

1981).  

 

Previous observations indicated that southbound whales pass by Yaquina Head between 

early December and mid February (Herzing and Mate 1984). Peak dates for the 

southbound migrations along Yaquina Head were 28 December 1978, 6 January 1980, 1 

January 1981 (Herzing and Mate 1984) and 7 January 1999 (Mate and Poff 1999). Phase 

A of the northbound migration starts the last week of February and peaks in mid March 

while Phase B begins in late April and peaks in mid May (Herzing and Mate 1984).  

 

Gray whale migration along Oregon is primarily coastal. The average distance from shore 

for sightings recorded during aerial surveys off the Oregon coast was 9.2 km and the 
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farthest sighting occurred 23 km offshore (Green et al. 1995). Because of their coastal 

path, gray whales are well known and appreciated by the public and by visitors to the 

Oregon coast. Whale-watching is one of the main attractions offered by tour boat 

operators in Depoe Bay and Newport. Whale-watching is also an important attraction at 

visitor centers along the Oregon coast (e.g. Yaquina Head Outstanding Natural Area, 

Whale Watching Center in Depoe Bay, etc.). However, the coastal migratory path of gray 

whales crosses areas where wave energy parks have been proposed.   

 

The objective of this study is to generate accurate, up to date data on distribution 

(distance to shore, travel path) and behavior (travel speed, migration timing) of gray 

whales migrating along the central Oregon coast. Results from this study will help 

estimating potential exposure of migrating gray whales to wave energy parks in the 

Oregon territorial sea. Moreover, the baseline information reported here, combined with 

further observations to monitor gray whale behavior after wave energy parks are 

installed, can be used to determine potential effects and to evaluate the need for and 

effectiveness of mitigation measures. This study is included in the first phase of an action 

plan outlined by the OWET. The second phase will include a characterization of acoustic 

emissions from wave energy conversion systems and evaluate the expected behavioral 

response of grey whales. A third phase will consist of monitoring gray whale behavior 

once wave energy systems are deployed. 

 

Methods 
 

From December 10th, 2007 through May 30th 2008 a team of three observers surveyed for 

marine mammals from an observation station next to Yaquina Head lighthouse, Oregon. 

The station was located at 44.67675º latitude north and 124.07956º longitude west, 

25.395 m above mean sea level. Average eye-height was 1.572 m. Therefore, total height 

of the theodolite eye-piece was 26.967 m above sea level and distance to the horizon was 

approximately 10 nautical miles (18.65 km). 
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Observations took place during daylight hours, whenever environmental conditions were 

favorable to search for whales: no rain, no fog, wind less than 12 miles per hour and 

white caps, if present, not numerous (i.e., Beaufort wind force scale < 4).  

 

The observation team consisted of at least three members: one person searching with 

70×50 handheld binoculars (Fujinon FMTRC-SX), one person handling a digital 

theodolite with a 30× scope (Sokkia DT210, 2 seconds of arc resolution), and one person 

recording data into a portable computer.  Observers rotated every 30 minutes between the 

three positions.  

 

We determined that magnetic declination at the station was 15.199º (east) for the 

binoculars’ compass during our study. A reference point (antenna) coincident with zero 

in the binoculars’ magnetic compass was used as reference azimuth for the theodolite so 

that horizontal angles were equivalent between the two instruments. 

 

Whenever a whale was sighted, observers recorded azimuth (horizontal) and declination 

(vertical) angles with the theodolite to estimate distance from the station following the 

approximation described by Lerczak and Hobbs (1998). The theodolite was connected to 

a computer running the software package Pythagoras (Gailey and Ortega-Ortiz 2002) 

which recorded angle measurements, estimated distance to the whale and calculated the 

whale’s geographic location. Alternatively, if it was not possible to acquire a theodolite 

fix, azimuth and declination angles were measured with a compass and reticle etched into 

the eyepiece of the handheld binoculars, applying the conversion factors described by 

Kinzey and Gerrodette (2001). Binocular angle measurements were manually entered 

into Pythagoras to estimate whale’s location. Magnetic declination was entered into 

Pythagoras station set up and accounted for in all location calculations.  

 

Scan sampling 
 

Observers surveyed the area of the ocean included in the sector from 160º to 360º, 

clockwise, in the magnetic compass (175.199º to 15.199º degrees true) and from Yaquina 
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Head to the either the horizon or shore line (Figure 1). As part of the sampling protocol, 

hereafter referred to as “scan”, all three observers focused in a 5º arc segment for 30 

seconds, searching for whales or whale cues such as water splash and spouts or blows. To 

prevent duplicate counts, during the southbound migration the survey was conducted 

clockwise, starting at the south end of the scan sector (160º magnetic) and ending in the 

north end (360º magnetic). Conversely, during the northbound migration scan surveys 

were conducted counterclockwise, from 360º to 160º magnetic. 

 

Behavioral Observations 
 

In addition to scan sampling, the observers conducted focal follow behavioral 

observations. During focal follow observations, also referred as “tracking”, observers 

followed individual whales and obtained multiple theodolite fixes to determine speed and 

path of whales as they passed by Yaquina Head.  Duration of focal follows was variable 

but an effort was made to track the whales for as long as possible. 

 

Scans and focal follows were not conducted concurrently. Scan sampling events were 

conducted every two hours if weather conditions were favorable and no focal follow was 

being performed. An effort was made to conduct at least one scan sampling event and one 

focal follow on each observation day.  

 

Whale location data were imported into a geographic information system (GIS) created 

with the computer software package ArcMap. The GIS included a bathymetry raster layer 

with 500m pixel size and a vector map of Oregon’s coastline scale 1:75,000. A vector 

line map of the Oregon territorial sea, defined as 3 nautical miles (5.556 km) off land and 

islands, was derived from the coastline map. Bottom depth, distance to shore and 

occurrence inside/outside Oregon’s territorial sea were determined for each whale 

location.  
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Figure 1. Map of Yaquina Head indicating the area covered during scan surveys (yellow 

highlight). Distance to the horizon was approximately 10 nautical miles (18.52 

km) from the observation station. Red line indicates the State of Oregon 

territorial waters (3 nautical miles or 5.556 km offshore). 
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Results 
 

Observations were possible on 78 days during the period of this study. A total of 256 

scan sampling events were completed during 106.3 hours of scan effort (Table 1). Focal 

follows were conducted on 120 individual whales during 103.2 hours of tracking effort 

(Table 2). A total of 2416 gray whale locations were recorded: 460 locations during scan 

sampling and 1956 locations during focal follows.  

 

Due to weather conditions and logistical issues, continuous scan sampling started until 

January 11, 2008. The first whale was observed on January 13. This was also the day 

with the highest number of whales migrating southbound.  The first northbound whale 

was observed on February 26 and the first cow/calf pair was sighted on April 10. The 

peak of northbound migration phases A and B was April 7 and April 16, respectively 

(Fig. 2). The last northbound whale was recorded on May 29. No whales were observed 

on May 30, the last day of fieldwork.  
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Figure 2. Migration timing, determined from average number of whales per scan surveys 

conducted at Yaquina Head, Oregon, from December 2007 to May 2008.  
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Table 1. Scan sampling events, number of whales observed, and wind speed during observations. 
 

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

1 11-Dec-07 13:57 16:33 2.59 0 0 12.9 
2 12-Dec-07 12:00 12:53 0.88 0 0 8.0 
4 12-Dec-07 13:57 14:30 0.56 0 0 5.0 
5 12-Dec-07 14:41 14:57 0.26 0 0 5.0 
7 13-Dec-07 10:46 11:06 0.34 0 0 6.6 
8 14-Dec-07 10:51 11:25 0.57 0 0 5.3 
9 14-Dec-07 12:30 12:55 0.42 0 0 4.0 

10 11-Jan-08 08:59 09:21 0.36 0 0 14.0 
11 11-Jan-08 10:55 11:48 0.88 1 1 11.3 
12 13-Jan-08 08:48 09:23 0.58 4 4 10.1 
13 13-Jan-08 11:01 12:08 1.13 3 3 7.0 
14 13-Jan-08 13:05 13:49 0.73 0 0 1.2 
15 13-Jan-08 14:54 15:25 0.51 3 4 4.8 
16 13-Jan-08 15:52 16:19 0.45 3 5 3.7 
17 16-Jan-08 08:56 09:20 0.39 3 4 6.9 
18 16-Jan-08 10:42 11:22 0.67 7 12 7.3 
19 16-Jan-08 13:21 13:46 0.42 2 2 3.4 
20 17-Jan-08 08:43 09:13 0.50 2 2 7.0 
21 17-Jan-08 10:24 10:57 0.56 4 4 7.0 
22 17-Jan-08 11:56 12:27 0.50 1 3 6.2 
23 18-Jan-08 08:53 09:21 0.47 2 2 7.1 
24 18-Jan-08 10:06 10:36 0.50 4 4 9.4 
25 18-Jan-08 12:51 13:20 0.48 2 5 8.1 
26 18-Jan-08 14:15 14:41 0.43 2 4 5.9 
27 21-Jan-08 08:54 09:17 0.38 6 6 13.2 
28 21-Jan-08 11:01 11:25 0.39 3 3 13.1 
29 21-Jan-08 14:21 14:39 0.29 5 5 23.7 
30 21-Jan-08 15:18 15:45 0.45 5 5 23.8 
31 22-Jan-08 08:38 09:01 0.39 4 4 11.2 
32 22-Jan-08 10:02 10:31 0.49 7 7 9.8 
33 22-Jan-08 12:56 13:21 0.41 4 5 13.1 
34 22-Jan-08 14:43 15:13 0.49 8 9 9.3 
35 23-Jan-08 08:42 09:10 0.48 3 6 19.8 
36 23-Jan-08 11:41 12:11 0.50 7 9 16.4 
37 23-Jan-08 13:26 13:48 0.37 3 3 13.5 
38 23-Jan-08 15:07 15:36 0.47 5 8 14.3 
39 24-Jan-08 08:33 08:57 0.40 0 0 12.3 
40 24-Jan-08 09:08 09:40 0.54 2 3 11.7 
41 24-Jan-08 10:18 10:47 0.50 3 3 15.7 
42 25-Jan-08 09:57 10:32 0.58 9 10 14.0 
43 25-Jan-08 14:22 14:43 0.35 0 0 14.2 
44 25-Jan-08 15:56 16:23 0.45 6 6 13.0 
45 04-Feb-08 15:06 15:31 0.43 0 0 7.9 
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Table 1. Continued.      

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

        
41 10-Feb-08 15:28 15:47 0.33 0 0 6.5 
42 11-Feb-08 13:01 13:23 0.36 0 0 8.9 
44 11-Feb-08 14:54 15:19 0.41 0 0 8.1 
45 11-Feb-08 16:01 16:20 0.32 0 0 10.0 
46 13-Feb-08 13:23 13:47 0.39 0 0 8.4 
47 13-Feb-08 14:20 14:43 0.37 0 0 9.2 
48 13-Feb-08 15:43 16:09 0.43 2 2 11.5 
49 14-Feb-08 10:52 11:15 0.38 0 0 6.1 
50 14-Feb-08 11:16 11:41 0.42 1 1 6.0 
51 14-Feb-08 13:59 14:20 0.35 0 0 8.0 
52 15-Feb-08 10:00 10:20 0.34 0 0 9.9 
54 15-Feb-08 13:10 13:33 0.39 1 1 6.2 
55 15-Feb-08 14:16 14:36 0.34 1 1 8.4 
56 15-Feb-08 15:04 15:26 0.37 1 1 11.6 
57 17-Feb-08 08:44 09:07 0.38 0 0 8.1 
58 17-Feb-08 09:53 10:19 0.44 0 0 7.0 
59 17-Feb-08 11:18 11:42 0.40 0 0 6.3 
60 17-Feb-08 12:25 12:46 0.35 0 0 8.7 
61 17-Feb-08 13:35 13:56 0.35 0 0 8.7 
62 17-Feb-08 14:42 15:03 0.35 0 0 10.6 
63 17-Feb-08 15:41 16:01 0.33 0 0 11.4 
64 18-Feb-08 10:01 10:23 0.37 0 0 7.0 
65 18-Feb-08 10:59 11:25 0.43 1 1 6.0 
66 18-Feb-08 12:07 12:31 0.39 1 4 7.2 
67 18-Feb-08 13:15 13:37 0.36 0 0 9.5 
68 18-Feb-08 14:13 14:35 0.37 0 0 10.6 
69 18-Feb-08 14:58 15:21 0.39 0 0 9.0 
70 20-Feb-08 11:06 11:29 0.37 0 0 5.0 
71 20-Feb-08 12:13 12:35 0.37 0 0 4.1 
72 20-Feb-08 13:20 13:40 0.33 0 0 4.1 
73 20-Feb-08 14:24 14:46 0.37 1 3 3.6 
74 20-Feb-08 15:26 15:48 0.35 0 0 4.3 
75 23-Feb-08 12:22 12:42 0.33 0 0 13.6 
76 23-Feb-08 13:27 13:51 0.40 0 0 10.7 
77 23-Feb-08 14:31 14:55 0.41 1 2 8.5 
78 24-Feb-08 08:26 08:48 0.36 0 0 11.5 
79 24-Feb-08 09:38 10:01 0.39 0 0 10.7 
80 24-Feb-08 11:18 11:41 0.39 0 0 8.0 
81 24-Feb-08 11:45 12:08 0.39 0 0 8.0 
82 25-Feb-08 09:00 09:26 0.43 0 0 7.0 
83 25-Feb-08 10:33 10:57 0.40 0 0 8.2 
85 25-Feb-08 11:59 12:22 0.38 2 4 5.1 
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Table 1. Continued.      

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

86 25-Feb-08 14:20 14:43 0.38 0 0 4.4 
87 25-Feb-08 15:23 15:46 0.38 0 0 4.7 
88 26-Feb-08 08:25 08:50 0.41 0 0 7.2 
89 26-Feb-08 09:43 10:09 0.43 2 3 8.2 
90 26-Feb-08 10:47 11:11 0.41 0 0 3.2 
91 26-Feb-08 13:27 13:50 0.37 0 0 4.6 
92 26-Feb-08 14:38 14:56 0.29 2 2 2.9 
93 26-Feb-08 16:05 16:31 0.43 0 0 4.8 
94 02-Mar-08 09:11 09:29 0.29 1 1 7.4 
95 02-Mar-08 09:40 10:03 0.38 0 0 6.4 
96 02-Mar-08 11:27 11:48 0.35 0 0 6.0 
97 02-Mar-08 12:58 13:23 0.41 0 0 9.4 
98 02-Mar-08 14:04 14:26 0.37 0 0 8.9 
99 02-Mar-08 15:11 15:32 0.35 0 0 11.8 

100 04-Mar-08 09:53 10:18 0.41 1 1 3.9 
101 04-Mar-08 11:03 11:28 0.42 2 7 6.0 
102 04-Mar-08 14:20 14:42 0.36 0 0 10.6 
103 05-Mar-08 09:29 09:54 0.41 0 0 8.9 
104 05-Mar-08 10:33 10:56 0.39 0 0 9.5 
105 05-Mar-08 11:34 11:59 0.42 2 14 8.8 
106 06-Mar-08 09:34 09:58 0.39 0 0 6.0 
107 06-Mar-08 10:34 11:00 0.43 1 1 6.6 
108 06-Mar-08 12:46 13:08 0.37 0 0 9.6 
109 06-Mar-08 14:20 14:43 0.38 0 0 6.0 
110 06-Mar-08 16:10 16:33 0.39 3 3 5.7 
111 08-Mar-08 08:25 08:48 0.38 2 2 0.0 
112 08-Mar-08 10:13 10:38 0.41 4 8 2.4 
113 08-Mar-08 11:39 12:04 0.41 2 3 3.3 
115 08-Mar-08 14:34 14:57 0.38 3 3 9.1 
116 08-Mar-08 15:32 15:58 0.43 4 6 10.6 
117 11-Mar-08 14:27 14:46 0.32 1 1 6.0 
118 11-Mar-08 15:29 15:50 0.35 1 2 7.9 
119 11-Mar-08 16:35 16:55 0.33 0 0 10.6 
120 12-Mar-08 09:25 09:48 0.38 1 1 4.2 
121 12-Mar-08 10:33 10:56 0.38 0 0 5.8 
123 16-Mar-08 09:34 10:00 0.43 1 1 1.0 
124 16-Mar-08 13:56 14:21 0.41 1 1 7.1 
125 16-Mar-08 15:01 15:24 0.38 2 2 5.1 
126 16-Mar-08 16:08 16:35 0.44 3 5 3.9 
127 18-Mar-08 15:21 15:45 0.39 3 5 7.0 
128 19-Mar-08 10:16 10:40 0.41 1 1 7.5 
129 19-Mar-08 11:46 12:09 0.39 0 0 12.1 
130 19-Mar-08 12:33 12:55 0.36 0 0 15.9 
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Table 1. Continued.      

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

131 21-Mar-08 11:11 11:34 0.37 0 0 9.1 
132 21-Mar-08 12:05 12:31 0.43 4 5 9.8 
133 21-Mar-08 14:41 15:05 0.40 3 4 6.0 
134 21-Mar-08 16:30 16:50 0.34 7 10 4.1 
135 22-Mar-08 10:19 10:44 0.41 6 7 9.3 
136 22-Mar-08 13:10 13:36 0.44 6 7 9.4 
137 22-Mar-08 15:31 15:55 0.41 2 3 5.6 
138 24-Mar-08 09:25 09:48 0.39 1 2 3.8 
139 24-Mar-08 10:44 11:09 0.41 1 1 5.7 
140 24-Mar-08 11:38 12:01 0.37 1 1 6.4 
141 24-Mar-08 15:08 15:32 0.40 6 9 4.8 
142 24-Mar-08 16:46 17:07 0.37 5 6 2.9 
143 25-Mar-08 09:05 09:29 0.40 3 3 5.4 
144 30-Mar-08 10:28 10:54 0.43 8 13 6.5 
145 30-Mar-08 12:31 12:56 0.42 8 10 6.5 
146 30-Mar-08 14:41 15:03 0.36 5 5 7.7 
147 30-Mar-08 16:08 16:31 0.39 11 18 8.1 
148 31-Mar-08 09:33 09:58 0.41 3 6 4.9 
149 31-Mar-08 10:39 11:05 0.42 4 5 4.8 
150 31-Mar-08 11:36 12:02 0.43 7 10 5.6 
151 31-Mar-08 15:22 15:41 0.32 5 7 15.3 
152 31-Mar-08 15:46 16:07 0.35 8 9 15.7 
153 01-Apr-08 08:26 08:49 0.39 3 5 7.6 
154 01-Apr-08 10:44 11:08 0.40 4 9 11.3 
155 03-Apr-08 08:27 08:51 0.40 4 6 2.7 
156 03-Apr-08 11:28 11:56 0.46 3 4 10.9 
157 07-Apr-08 14:06 14:30 0.39 5 8 8.2 
158 07-Apr-08 15:21 15:49 0.46 9 9 9.5 
159 07-Apr-08 16:34 16:57 0.39 10 13 7.8 
160 08-Apr-08 11:10 11:35 0.42 7 9 9.1 
161 08-Apr-08 13:48 14:13 0.41 6 8 11.7 
162 08-Apr-08 16:27 16:53 0.44 10 11 9.7 
163 09-Apr-08 08:30 09:00 0.50 7 10 8.0 
164 09-Apr-08 12:16 12:40 0.39 4 6 10.5 
165 09-Apr-08 14:19 14:43 0.41 5 5 10.9 
166 10-Apr-08 09:36 09:59 0.40 2 2 11.1 
167 10-Apr-08 11:35 11:58 0.39 3 3 9.5 
168 10-Apr-08 13:14 13:38 0.41 2 2 9.7 
169 10-Apr-08 15:22 15:46 0.40 1 2 8.1 
170 10-Apr-08 16:21 16:42 0.35 2 3 10.3 
171 11-Apr-08 08:31 08:55 0.41 5 6 9.0 
172 11-Apr-08 11:24 11:51 0.44 3 8 8.7 
173 12-Apr-08 10:23 10:49 0.43 1 1 8.4 
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Table 1. Continued.      

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

174 12-Apr-08 11:24 11:48 0.41 3 3 10.2 
175 12-Apr-08 12:23 12:52 0.48 5 5 10.8 
176 12-Apr-08 14:07 14:29 0.37 0 0 13.0 
177 12-Apr-08 15:04 15:24 0.33 1 1 12.7 
179 15-Apr-08 12:14 12:39 0.41 3 5 11.8 
180 16-Apr-08 10:48 11:15 0.45 9 16 3.1 
181 16-Apr-08 12:16 12:40 0.41 8 8 5.1 
182 16-Apr-08 14:52 15:17 0.41 10 20 13.5 
183 16-Apr-08 15:54 16:17 0.39 6 8 14.9 
184 17-Apr-08 08:30 08:54 0.39 4 4 9.6 
185 17-Apr-08 11:15 11:41 0.43 6 8 15.8 
186 21-Apr-08 08:49 09:11 0.38 4 4 8.2 
187 25-Apr-08 08:25 08:48 0.39 1 1 6.0 
188 25-Apr-08 08:52 09:19 0.44 1 2 6.0 
190 25-Apr-08 10:33 10:58 0.42 2 3 6.8 
191 25-Apr-08 12:01 12:25 0.40 1 1 8.8 
192 26-Apr-08 10:13 10:38 0.40 0 0 6.6 
193 26-Apr-08 10:40 11:04 0.41 0 0 5.7 
194 26-Apr-08 12:27 12:52 0.41 0 0 4.8 
195 26-Apr-08 14:04 14:28 0.40 1 1 4.5 
196 26-Apr-08 16:16 16:39 0.39 0 0 4.1 
197 27-Apr-08 08:35 08:58 0.38 0 0 4.5 
198 27-Apr-08 09:44 10:08 0.39 1 1 5.5 
199 27-Apr-08 11:25 11:48 0.39 0 0 6.0 
200 27-Apr-08 13:02 13:26 0.41 1 1 6.2 
201 27-Apr-08 14:15 14:37 0.37 1 1 6.3 
202 27-Apr-08 15:18 15:43 0.40 0 0 6.4 
203 27-Apr-08 16:25 16:47 0.37 0 0 6.5 
204 30-Apr-08 08:25 08:48 0.39 0 0 5.5 
205 30-Apr-08 11:02 11:25 0.37 0 0 2.9 
206 30-Apr-08 12:15 12:39 0.40 1 2 2.9 
207 30-Apr-08 14:29 14:52 0.39 2 3 2.8 
208 30-Apr-08 15:30 15:51 0.36 0 0 2.8 
209 30-Apr-08 16:20 16:39 0.33 0 0 2.8 
210 02-May-08 08:38 09:02 0.40 0 0 4.0 
211 02-May-08 09:40 10:04 0.40 1 1 7.0 
212 02-May-08 11:01 11:22 0.35 0 0 5.1 
213 02-May-08 12:11 12:38 0.44 1 1 5.4 
214 02-May-08 13:44 14:08 0.40 0 0 5.8 
215 02-May-08 15:53 16:17 0.40 0 0 6.3 
216 04-May-08 08:45 09:07 0.38 0 0 8.0 
217 04-May-08 09:43 10:06 0.38 0 0 14.0 
218 09-May-08 08:31 08:55 0.39 0 0 5.5 
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Table 1. Continued.      

Scan  Date Start 
time 

End 
time 

Duration 
(hours) 

Number of 
whale groups

Total number 
of whales 

Wind speed
(km/h) 

219 09-May-08 10:01 10:24 0.39 0 0 8.0 
220 09-May-08 11:12 11:30 0.30 0 0 8.4 
221 09-May-08 12:30 12:53 0.40 1 1 9.9 
222 12-May-08 11:08 11:31 0.38 0 0 7.0 
223 12-May-08 12:14 12:36 0.37 0 0 7.5 
224 12-May-08 13:19 13:43 0.39 0 0 8.9 
225 13-May-08 10:57 11:19 0.38 0 0 10.9 
226 13-May-08 11:52 12:14 0.38 0 0 9.2 
227 13-May-08 12:58 13:20 0.36 1 3 9.9 
228 14-May-08 10:50 11:12 0.38 0 0 6.7 
229 14-May-08 13:20 13:43 0.38 0 0 11.6 
230 14-May-08 14:42 15:05 0.38 0 0 7.3 
231 14-May-08 16:03 16:25 0.36 0 0 18.1 
232 16-May-08 13:45 14:09 0.39 0 0 3.6 
233 16-May-08 14:57 15:19 0.36 0 0 7.8 
234 16-May-08 16:05 16:28 0.39 0 0 6.7 
235 17-May-08 10:32 10:54 0.38 0 0 8.8 
236 17-May-08 12:00 12:23 0.39 1 1 7.0 
237 17-May-08 13:11 13:34 0.38 0 0 5.3 
238 19-May-08 11:58 12:23 0.42 0 0 4.1 
239 19-May-08 13:13 13:37 0.40 0 0 2.7 
240 19-May-08 14:34 14:58 0.39 1 1 3.2 
241 24-May-08 14:33 14:57 0.40 0 0 4.9 
242 24-May-08 15:57 16:19 0.37 0 0 5.9 
243 25-May-08 14:48 15:11 0.37 0 0 8.9 
244 25-May-08 16:04 16:27 0.38 0 0 12.8 
245 27-May-08 11:26 11:48 0.36 0 0 5.9 
246 27-May-08 12:30 12:52 0.37 1 1 7.5 
247 27-May-08 15:18 15:42 0.39 3 3 11.7 
248 29-May-08 09:15 09:39 0.41 1 1 1.9 
249 29-May-08 09:41 10:05 0.41 0 0 1.9 
250 29-May-08 11:38 12:03 0.42 0 0 7.0 
251 29-May-08 12:55 13:18 0.38 0 0 8.0 
252 29-May-08 14:02 14:23 0.35 0 0 7.0 
253 29-May-08 15:19 15:42 0.38 0 0 7.0 
254 29-May-08 16:30 16:54 0.40 0 0 7.0 
255 29-May-08 17:28 17:50 0.38 0 0 7.0 
256 30-May-08 08:28 08:52 0.39 0 0 4.8 
257 30-May-08 09:37 10:01 0.40 0 0 9.2 
258 30-May-08 10:48 11:12 0.40 0 0 10.9 
259 30-May-08 12:02 12:23 0.35 0 0 11.2 
260 30-May-08 12:59 13:21 0.38 0 0 14.0 
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Table 2. List of focal behavioral observations of migrating whales recorded from Yaquina Head. 

Track 
Num. Start Date-Time Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth Notes Migration 

phase 

1 2008-01-13 12:29 3 0.42 5.53 10 75.9 9.3 63  Southbound 
2 2008-01-16 09:22 1 0.25 6.48 3 30.6 2.3 28  Southbound 
3 2008-01-16 09:57 2 0.57 4.75 6 8.5 7.0 57  Southbound 
4 2008-01-16 11:30 1 0.68 4.89 3 8.7 7.0 59  Southbound 
5 2008-01-16 12:14 3 0.07 0.55 4 8.3 11.1 64  Southbound 
6 2008-01-16 12:35 6 0.64 4.77 8 7.8 9.5 67  Southbound 
7 2008-01-17 09:48 2 0.41 1.54 4 6.7 4.8 42  Southbound 
8 2008-01-17 11:06 2 0.81 13.97 9 53.3 8.2 63  Southbound 
9 2008-01-17 14:03 1 0.43 4.04 3 9.7 5.2 47  Southbound 

10 2008-01-18 11:07 1 0.89 5.20 9 6.1 3.8 41  Southbound 
11 2008-01-18 13:37 5 0.35 1.38 4 5.4 9.8 57  Southbound 
12 2008-01-18 13:59 1 0.06 0.87 2 13.5 10.5 59  Southbound 
13 2008-01-18 14:45 3 0.43 4.16 10 10.1 9.7 64  Southbound 
14 2008-01-18 15:24 5 0.39 2.43 8 6.6 6.7 50  Southbound 
15 2008-01-21 09:35 3 0.56 3.35 4 5.5 4.4 42  Southbound 
16 2008-01-21 10:13 3 0.43 3.45 8 8.2 5.4 52  Southbound 
17 2008-01-21 11:41 2 0.67 3.70 11 7.2 4.1 44  Southbound 
18 2008-01-21 14:53 3 0.18 1.31 7 6.9 7.4 50  Southbound 
19 2008-01-21 15:04 2 0.21 0.95 3 3.8 5.3 46  Southbound 
20 2008-01-21 15:48 4 0.48 3.92 7 8.2 6.2 55  Southbound 
21 2008-01-22 10:38 2 0.67 3.66 9 6.1 7.8 62  Southbound 
22 2008-01-22 11:28 3 0.50 4.14 6 8.2 8.2 61  Southbound 
23 2008-01-22 13:32 2 0.47 3.73 14 8.1 5.9 53  Southbound 
24 2008-01-22 14:04 1 0.39 2.62 10 6.5 7.7 52  Southbound 
25 2008-01-22 15:25 1 0.09 2.71 2 31.5 9.4 60  Southbound 
26 2008-01-22 15:57 1 0.93 6.65 23 7.1 4.9 46  Southbound 
27 2008-01-23 09:11 5 0.53 3.29 9 6.5 7.8 52  Southbound 

17 
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Table 2. Continued         

Track 
Num. Start Date-Time Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth Notes Migration 

phase 

28 2008-01-23 10:18 3 1.16 7.14 23 6.5 5.2 48  Southbound 
29 2008-01-23 13:49 1 0.01 0.46 3 50.8 6.1 60  Southbound 
30 2008-01-23 13:55 1 0.00 0.00 1  6.4 60  Southbound 
31 2008-01-23 13:57 1 0.39 3.13 4 7.4 7.4 61  Southbound 
32 2008-01-23 14:26 2 0.52 3.92 19 7.8 7.8 61  Southbound 
33 2008-01-23 15:36 1 0.06 8.57 3 192.3 5.6 49  Southbound 
34 2008-01-24 11:34 1 0.65 5.16 4 7.8 6.3 53  Southbound 
35 2008-01-25 08:46 4 1.10 6.15 20 5.3 1.9 24  Southbound 
36 2008-01-25 10:33 1 0.28 1.55 3 3.2 1.3 20 Resident  
37 2008-01-25 10:57 3 2.26 15.24 32 6.8 7.2 56  Southbound 
38 2008-01-25 15:19 3 0.62 2.49 7 5.7 3.2 40  Southbound 
39 2008-01-25 16:24 4 0.66 4.76 21 6.9 3.5 34  Southbound 
40 2008-02-04 15:31 1 0.15 1.07 5 6.6 1.0 20 Resident  
41 2008-02-23 15:05 2 1.89 12.97 32 6.2 4.9 47  Southbound 
42 2008-02-24 10:25 2 0.56 3.17 8 4.6 5.4 45  Southbound 
43 2008-02-24 13:00 1 1.14 5.64 15 5.2 3.0 38  Southbound 
44 2008-02-24 15:11 3 1.10 7.86 25 7.1 6.4 54  Southbound 
45 2008-02-25 12:31 2 1.04 6.95 11 6.9 8.5 63  Southbound 
46 2008-02-26 11:51 1 0.99 5.56 9 5.3 6.7 49  Southbound 
47 2008-02-26 15:01 2 1.00 5.71 21 6.0 3.2 40  Northbound-A 
48 2008-03-04 11:38 4 0.22 1.24 9 5.8 8.1 52  Northbound-A 
49 2008-03-04 12:04 1 1.09 7.08 20 5.3 1.9 23  Northbound-A 
50 2008-03-04 14:50 1 0.28 1.08 2 3.8 3.0 35  Northbound-A 
51 2008-03-05 12:05 3 1.27 6.55 76 5.4 3.7 42  Northbound-A 
52 2008-03-06 11:09 3 1.55 10.07 40 6.5 4.0 40  Northbound-A 
53 2008-03-06 14:51 2 1.22 7.97 23 6.6 2.5 30  Northbound-A 
54 2008-03-06 16:50 1 0.18 1.26 9 6.7 2.6 35  Northbound-A 

18
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Table 2. Continued         

Track 
Num. Start Date-Time Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth Notes Migration 

phase 

55 2008-03-08 08:57 3 1.23 7.79 22 6.5 3.0 33  Northbound-A 
56 2008-03-08 10:46 2 0.79 3.84 8 5.6 4.3 47  Northbound-A 
57 2008-03-08 13:28 2 0.84 6.13 15 7.0 4.9 48  Northbound-A 
58 2008-03-08 15:00 7 0.45 2.99 25 6.9 8.2 63  Northbound-A 
59 2008-03-08 16:02 3 0.39 2.36 11 5.9 4.2 37  Northbound-A 
60 2008-03-11 15:00 2 0.39 1.84 4 5.4 2.5 30  Northbound-A 
61 2008-03-11 15:59 2 0.59 4.05 6 7.9 2.8 28  Northbound-A 
62 2008-03-12 12:04 3 0.69 4.34 22 6.2 5.0 44  Northbound-A 
63 2008-03-16 10:12 3 1.90 10.27 37 6.1 5.1 48  Northbound-A 
64 2008-03-16 16:43 3 1.14 4.83 22 4.6 4.6 41  Northbound-A 
65 2008-03-18 16:05 3 0.88 4.70 12 6.1 3.8 43  Northbound-A 
66 2008-03-19 10:49 1 0.28 1.34 5 6.5 2.2 29  Northbound-A 
67 2008-03-19 11:09 1 0.56 2.75 9 6.7 1.7 24  Northbound-A 
68 2008-03-21 12:46 3 0.31 0.92 3 4.7 3.3 40  Northbound-A 
69 2008-03-21 13:07 1 0.25 0.38 2 1.5 1.8 31  Northbound-A 
70 2008-03-21 13:34 3 0.68 5.29 8 7.3 3.7 37  Northbound-A 
71 2008-03-21 15:12 1 0.64 4.66 8 7.1 2.5 34  Northbound-A 
72 2008-03-21 15:55 1 0.55 3.59 9 6.9 4.1 46  Northbound-A 
73 2008-03-22 10:49 3 2.04 12.67 24 6.8 5.2 49  Northbound-A 
74 2008-03-22 13:46 4 1.69 11.29 62 6.3 6.3 51  Northbound-A 
75 2008-03-24 10:01 2 0.66 4.26 8 6.9 5.3 52  Northbound-A 
76 2008-03-24 12:07 3 1.46 10.44 46 7.6 5.9 51  Northbound-A 
77 2008-03-24 15:40 3 1.05 6.54 27 6.1 3.5 37  Northbound-A 
78 2008-03-24 17:20 2 0.40 2.38 13 6.1 4.2 41  Northbound-A 
79 2008-03-25 09:39 2 0.70 3.80 11 6.3 5.6 51  Northbound-A 
80 2008-03-30 13:59 1 0.49 2.65 8 5.2 2.4 34  Northbound-A 
81 2008-03-30 15:07 2 0.94 5.24 26 6.1 5.6 51  Northbound-A 
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Table 2. Continued         

Track 
Num. Start Date-Time Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth Notes Migration 

phase 

82 2008-03-31 10:01 3 0.55 2.86 7 6.5 7.4 61  Northbound-A 
83 2008-03-31 12:12 2 2.07 12.04 24 6.2 5.8 53  Northbound-A 
84 2008-04-01 08:55 5 1.61 8.58 72 5.9 7.0 58  Northbound-A 
85 2008-04-01 11:19 1 1.01 4.57 11 4.7 1.2 19  Northbound-A 
86 2008-04-03 08:55 2 2.17 15.92 19 7.2 3.2 37  Northbound-A 
87 2008-04-03 12:06 2 1.42 10.98 19 7.1 4.3 45  Northbound-A 
88 2008-04-07 13:31 2 1.78 3.46 4 4.3 5.9 54  Northbound-A 
89 2008-04-08 11:46 2 1.95 12.59 34 6.4 5.8 52  Northbound-A 
90 2008-04-08 14:24 3 1.96 12.44 47 6.4 6.3 54  Northbound-A 
91 2008-04-09 12:49 3 1.46 8.47 37 6.0 3.8 42  Northbound-A 
92 2008-04-10 10:15 1 0.94 6.03 13 6.2 2.2 24  Northbound-A 
93 2008-04-10 13:44 3 1.57 7.97 47 5.0 3.4 34  Northbound-A 
94 2008-04-10 16:59 2 1.11 5.14 26 5.3 1.3 18 Cow/calf Northbound-B 
95 2008-04-11 09:34 3 1.62 8.21 26 5.6 7.2 59  Northbound-B 
96 2008-04-11 12:03 1 1.39 5.77 19 4.2 3.0 38  Northbound-B 
97 2008-04-12 12:58 1 0.98 4.53 12 5.2 3.6 43  Northbound-B 
98 2008-04-15 10:44 3 1.47 7.09 28 5.9 6.8 58  Northbound-B 
99 2008-04-15 12:53 1 0.11 1.17 3 10.0 3.2 29  Northbound-B 

100 2008-04-16 11:26 1 0.77 4.16 4 5.8 4.5 42  Northbound-B 
101 2008-04-16 12:44 3 2.05 14.54 58 6.7 3.3 36  Northbound-B 
102 2008-04-17 09:13 2 1.99 9.64 48 4.7 4.0 43  Northbound-B 
103 2008-04-25 10:02 3 0.29 1.19 3 4.1 2.0 17  Northbound-B 
104 2008-04-25 10:28 1 0.06 1.43 7 28.4 2.0 17  Northbound-B 
105 2008-04-26 14:33 2 1.45 8.05 20 5.8 1.4 18 Cow/calf Northbound-B 
106 2008-04-27 10:15 1 0.83 6.60 5 7.4 1.5 14 Resident  
107 2008-04-25 11:02 1 0.97 3.02 19 2.6 0.4 14 Resident  
108 2008-04-30 12:47 2 0.32 2.22 7 6.8 2.7 35 Cow/calf Northbound-B 
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Table 2. Continued         

Track 
Num. Start Date-Time Group 

size 
Duration 
(hours) 

Track 
Length 
(km) 

Num. 
of 

Fixes 

Average 
Speed 
(km/h) 

Average 
Distance 
to shore 

(km) 

Average 
Depth Notes Migration 

phase 

109 2008-04-30 14:44 1 1.55 3.50 9 3.3 0.8 16 Resident  
110 2008-05-02 10:20 2 0.45 1.79 4 5.3 1.9 16  Northbound-B 
111 2008-05-02 14:58 1 0.56 2.89 11 5.4 0.7 15  Northbound-B 
112 2008-05-09 12:59 1 2.01 9.90 27 4.7 2.4 28  Northbound-B 
113 2008-05-12 14:04 1 1.49 6.17 8 4.2 1.3 15  Northbound-B 
114 2008-05-13 13:24 2 0.26 1.87 4 7.8 1.4 12  Northbound-B 
115 2008-05-14 11:40 2 1.29 5.72 12 5.0 0.8 14 Cow/calf Northbound-B 
116 2008-05-14 15:19 2 0.53 2.14 12 4.9 0.8 16 Cow/calf Northbound-B 
117 2008-05-17 10:56 3 1.03 6.26 19 5.8 0.9 15  Northbound-B 
118 2008-05-19 12:27 1 0.46 2.66 13 6.1 0.7 17  Northbound-B 
119 2008-05-19 15:08 1 1.65 8.27 13 4.8 2.3 28  Northbound-B 
120 2008-05-27 12:58 1 2.10 7.01 111 3.4 1.1 14 Resident   
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Distance from the observation station to location of whales sighted during scan surveys 

ranged from 0.23 to 17.29 km ( x = 6.80 km, n = 460). Significant differences (F = 33.92, 

p < 0.01) were observed in the average distance to shore of whale locations recorded 

during the different migration phases (Figures 3-6). Average distance from shore during 

the southbound migration was 6.59 km (S.D. = 0.200, n = 139). During phase A of the 

northbound migration, whales were sighted at an average of 5.08 km from shore (S.D. = 

0.155, n = 230), while during phase B the average distance from shore was 4.08 km (S.D. 

= 0.247, n = 91). 
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Figure 3. Box plot of distance from shore for gray whale locations recorded during the 

different migration phases. Average values are indicated by a cross. Boxes 

represent the interquartile range, the notch indicates the median value. Outlier 

values are indicated by squares. 
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Figure 4. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during the southbound migration (December 27, 2007 – 

February 25, 2008). Contours indicate 10-18 meter isobaths (every 10 meters). 

The red line is the boundary of the State of Oregon territorial sea. 
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Figure 5. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during phase A of the northbound migration (February 26 – 

April 7, 2008). Contours indicate 10-18 meter isobaths (every 10 meters). The 

red line is the boundary of the State of Oregon territorial sea. 
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Figure 6. Locations of gray whale groups (yellow circles) observed on scan surveys off 

Yaquina Head during phase B of the northbound migration (April 7-May 29, 

2008). Contours indicate 10-18 meter isobaths (every 10 meters). The red line 

is the boundary of the State of Oregon territorial sea. 
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Gray whale locations recorded during scan sampling events occurred in a bottom depth 

range of 12 – 75 meters. Average bottom depth at location of whale sightings was 46.3 m 

(S.D. 13.70). Similar to the differences in distance to shore, significant differences 

(Kruskal-Wallis Test statistic = 61.1, p = 0.0) were observed in median bottom depth of 

whale sighting location between the three migration phases (Fig. 7). 
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Figure 7. Box plot of bottom depth at gray whale locations recorded during the different 

migration phases. Average values are indicated by a cross. Boxes represent 

the interquartile range, the notch indicates the median value. Outlier values 

are indicated by squares. 
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Gray whales observed during this study migrate within the Oregon territorial sea, 

particularly during the northbound migration (Table 3). Migratory paths of some, but not 

all whales, pass by through areas of currently proposed wave energy development. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Proportion of whale locations (scan survey data) inside and outside the Oregon 

territorial sea (OTS) during the different migration phases. 

Migration phase Number of locations Inside OTS Outside OTS 
Southbound 139 57 41.0% 82 59.0% 
Northbound - Phase A 230 155 67.4% 75 32.6% 
Northbound - Phase B 91 71 78.0% 20 22.0% 

Total 460 283 61.5% 177 38.5% 
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Behavioral observations 
 

Distance from the observation station to tracked whales ranged from 0.28 to 13.56 km 

( x = 5.02 km, n = 1956). Out of the 120 focal observations, only 110 tracked whales had 

enough data to conduct further behavior analysis. Significant differences were observed 

in the average speed of gray whales tracked during the different migration phases (F = 

8.04, p = 0.0006, Fig. 8).  Average speed of tracked whales was 6.74 km/h (S.D.= 1.382, 

n = 37) during the southbound migration, 6.05 km/h (S.D.= 1.094, n = 47) during phase 

A of the northbound migration, and 5.42 km/h (S.D.= 1.529, n = 26) during phase B. The 

migration paths of tracked whales are shown in figures 9-11. 
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Figure 8. Box plot of speed of gray whales tracked during the different migration phases. 
Average values are indicated by a cross. Boxes represent the interquartile 
range, the notch indicates the median value. Outlier values are indicated by 
squares. 
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Figure 9. Migration path of gray whales tracked off Yaquina Head during the southbound 

migration (January 13-February 25, 2008). Contours indicate 10-18 meter 

isobaths (every 10 meters). The red line is the boundary of the State of Oregon 

territorial sea. 
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Figure 10. Migration path of gray whales tracked off Yaquina Head during the phase A of 

the northbound migration (February 26-April 7, 2008). Contours indicate 10-

18 meter isobaths (every 10 meters). The red line is the boundary of the State 

of Oregon territorial sea. 
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Figure 11. Migration path of gray whales tracked off Yaquina Head during phase B of the 

northbound migration (April 7-May 29, 2008). Contours indicate 10-18 meter 

isobaths (every 10 meters). The red line is the boundary of the State of Oregon 

territorial sea. 



 32

Discussion 
 

This study presents up to date results on the migratory behavior of gray whales along the 

central Oregon coast.  These results are in accordance with previous studies (e.g. Herzing 

and Mate 1984, Green et al. 1995) and add quantitative measurements of behavior that 

can be used as a baseline for future monitoring studies.  

 

Shore-based observations are limited to the field of view, which is determined by 

distance to the horizon and obstructions in the area. The observation station at Yaquina 

head has an acceptable 180º field of view, with no obstructions and horizon estimated to 

be approximately 18 km (10 nautical miles). Gailey et al. (2007) limited their behavioral 

observations to within 4 km of their observation platforms which had a maximum height 

above sea level of 16 m.  We conducted calibration tests by fixing a boat with the 

theodolite and comparing the location estimated by Pythagoras to the boat’s GPS reading. 

At a distance of 7.6 km, the difference between the theodolite fix and the GPS was 232 

m. Therefore, we consider that the elevation at Yaquina Head (26.9 m above mean sea 

level) allow reliable observations up to 8 km away from the station. Details about 

theodolite fixing related errors are discussed in Würsig et al. (1991). While limitations of 

the field of view at Yaquina Head are relevant for census studies (Green et al. 1995), we 

think that the coverage is appropriate for behavioral studies within the Oregon territorial 

sea. The 8 km from the station criterion was applied when choosing whales to be tracked 

and is reflected in a lower number of tracks further offshore, particularly during the 

northbound migration. The bias to track whales closer to the station must be considered 

before drawing conclusions from tracking location data. That is the reason why distance 

to shore, depth and percentage of locations within the Oregon territorial sea are only 

analyzed for scan sampling locations. 

 

Some tracklines had very high speed estimates which were likely the result of theodolite 

fix errors. This problem was more prevalent during the first two months of the study as 

observers became familiar with the method. Nevertheless, the majority of the tracking 

data during the northward migration produced speed estimates well within the range of 
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values reported in previous studies (e.g. Harvey and Mate 1984, Mate and Urban-

Ramirez 2003). 

 

The migration paths of tracked whales seem to follow a constant depth (isobath) rather that 

following exactly the shoreline. For example, some whales that we started tracking more than 

3 kilometers away from the observation point maintained a straight path even as they 

approached Yaquina Head. Linearity of their path continued as they moved away from the 

Head. Nevertheless, we observed variability in the isobath followed by different whales 

within the same migration phase. Green et al. (1995) also observed this variability and 

mention that the migration corridor off the Oregon and Washington coasts is seasonally and 

annually “elastic”. 

Our results indicate that, as expected, the migration paths of some gray whales cross through 

areas of proposed wave energy development. Deployment of structures for wave energy 

farms (buoys, cables, mooring systems, etc.) in the migratory path of gray whales raises the 

possibility of collision, entanglement or displacement of the whales (Boehlert et al. 2008). 

Future observations can use the data presented here as a baseline to determine potential 

effects of wave energy farms on the migratory path of gray whales off the Oregon coast. 

 

 

Acknowledgements 
 

This study was funded by a contract from the Oregon Wave Energy Trust. We thank the 

observers, Dalin D’Alessandro, Holland Banks, Julie House, and Barb Lagerquist for their 

fieldwork. We are very grateful to Joe Ashore and all the personnel from the Bureau of Land 

Management, Yaquina Head Outstanding Natural Area for the logistical support provided 

during our fieldwork. We appreciate the support and feedback from Justin Klure, OWET. 

Thanks to Bonnie Anderson-Becktold, Eunice Jenson, and Kathy Minta for administrative 

support for this project.  

 

 

 



 34

References 
 

ANGLISS, R. P. and R. B. OUTLAW. 2008. Alaska Marine Mammal Stock Assessments, 
2007. NOAA Technical Memorandum NMFS-AFSC-180. 252 pp. Available from 
U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service. 

BOEHLERT, G. W., G. R. MCMURRAY and C. E. TORTORICI, Eds. 2008. Ecological effects 
of wave energy in the Pacific Northwest. U.S. Dept. Commerce, NOAA Tech. 
Memo. NMFS-F/SPO-92. 

DARLING, J. D. 1984. Gray whales off Vancouver Island, British Columbia. Pages 267-
287 in M. L. Jones, S. Swartz and S. Leatherwood, eds. The Gray Whale: 
Eschrichtius robustus. Academic Press, Orlando, Fla. 

GAILEY, G. and J. G. ORTEGA-ORTIZ. 2002. A note on a computer-based system for 
theodolite tracking of cetaceans. Journal of Cetacean Research and Management 
4:213–218. 

GAILEY, G., B. WÜRSIG and T. L. MCDONALD. 2007. Abundance, behavior, and 
movement patterns of western gray whales in relation to a 3-D seismic survey, 
Northeast Sakhalin Island, Russia. Environmental Monitoring and Assessment 
134:75-91. 

GREEN, G. A., J. J. BRUEGGEMAN, R. A. GROTEFENDT and C. E. BOWLBY. 1995. Offshore 
distances of gray whales migrating along the Oregon and Washington coasts, 
1990. Northwest Science 69:223-227. 

HARVEY, J. T. and B. R. MATE. 1984. Ocean movements of radio-tagged gray whales. 
Pages 577-589 in M. L. Jones, S. Swartz and S. Leatherwood, eds. The Gray 
Whale: Eschrichtius robustus. Academic Press, Orlando, Fla. 

HERZING, D. L. and B. R. MATE. 1984. Gray Whale Migrations along the Oregon Coast, 
1978-1981. Pages 289-307 in M. L. Jones, S. Swartz and S. Leatherwood, eds. 
The Gray Whale: Eschrichtius robustus. Academic Press, Orlando, Fla. 

KINZEY, D. and T. GERRODETTE. 2001. Conversion factors for binocular reticles. Marine 
Mammal Science 17:353-361. 

LERCZAK, J. A. and R. C. HOBBS. 1998. Calculating sighting distances from angular 
readings during shipboard, aerial, and shore-based marine mammal surveys. 
Marine Mammal Science 14:590-598. 

MATE, B. R. and A. POFF. 1999. The southbound migration of gray whales, winter 
1998/99. NOAA Technical Memorandum NMFS-AFSC-103:48. 

MATE, B. R. and J. URBAN-RAMIREZ. 2003. A note on the route and speed of a gray 
whale on its northern migration from Mexico to central California, tracked by 
satellite-monitored radio tag. Journal of Cetacean Research & Management 
5:155-157. 

NERINI, M. 1984. A review of gray whale feeding ecology. Pages 423-450 in M. L. Jones, 
S. Swartz and S. Leatherwood, eds. The Gray Whale: Eschrichtius robustus. 
Academic Press, Orlando, Fla. 

NEWELL, C. L. and T. J. COWLES. 2006. Unusual gray whale Eschrichtius robustus 
feeding in the summer of 2005 off the central Oregon Coast. Geophysical 
Research Letters 33:L22S11. 



 35

POOLE, M. M. 1984. Migration corridors of gray whales along the central California 
coast, 1980-1982. Pages 389-407 in M. L. Jones, S. Swartz and S. Leatherwood, 
eds. The Gray Whale: Eschrichtius robustus. Academic Press, Orlando, Fla. 

RICE, D. W. and A. A. WOLMAN. 1971. The life history and ecology of the gray whale, 
Eschrichtius robustus. Am. Soc. Mammal. Special Publication 3. 142 pp. 

RICE, D. W., A. A. WOLMAN and H. W. BRAHAM. 1984. The gray whale, Eschrichtius 
robustus. Marine Fisheries Review 46:7-14. 

RICE, D. W., A. A. WOLMAN, D. E. WITHROW and L. A. FLEISCHER. 1981. Gray whales 
on the winter grounds in Baja California. Report of the International Whaling 
Commission 31:477-493. 

RUGH, D. J., K. E. W. SHELDEN and A. SCHULMAN-JANIGER. 2001. Timing of the gray 
whale southbound migration. Journal of Cetacean Research & Management 3:31-
39. 

SWARTZ, S. L., B. L. TAYLOR and D. J. RUGH. 2006. Gray whale Eschrichtius robustus 
population and stock identity. Mammal Review 36:66-84. 

US ENVIRONMENTAL PROTECTION AGENCY. 1998. Guidelines for Ecological Risk 
Assessment. US Environmental Protection Agency, Risk Assessment Forum. 
EPA/630/R-95/002F. 188 pp., Washington, D.C. 

WÜRSIG, B., F. CIPRIANO and M. WÜRSIG. 1991. Dolphin movement patterns: 
Information from radio and theodolite tracking studies. Pages 79-111 in K. Pryor 
and K. S. Norris, eds. Dolphin societies: Discoveries and puzzles. University of 
California Press, Berkeley, CA. 

 
 



 

  Issue No. 1 - Cetaceans 

ATTACHMENT 2 

REPORTING PROTOCOL FOR INJURED OR STRANDED MARINE 

MAMMALS 



 

  Issue No. 1 - Cetaceans 

ATTACHMENT 2 
REPORTING PROTOCOL FOR INJURED OR STRANDED MARINE MAMMALS 

 
NMFS Protected Resources Division provided OPT with the following protocol for reporting 
injured or stranded marine mammals (email from Bridgette Lohrman, NMFS, dated April 7, 
2008).  ODFW indicated its support of this protocol (email from Ken Homolka, ODFW, dated 
April 11, 2008) 
 
Live marine mammals observed at sea. 
The Platform of Opportunity Program (POP) is administered by the National Marine Mammal 
Laboratory.  If interested in training or to obtain standardized reporting forms for reporting 
sighting data contact Sally Mizroch at (206) 526-4030.  
 
Live marine mammals observed swimming but appearing debilitated or injured. 
Capability to respond to free swimming animals is very limited and relocation is a major issue.  
In addition medical treatment facilities are for the most part non-existent in Oregon.  Therefore 
we recommend that monitors record the sighting as part of the monitoring report.  The data 
should include; 1) species or common name or animal involved; 2) date of observation; 3) 
location (lat/long in decimal degrees); description of injuries or unusual behavior observed. 
 
Live marine mammals observed entangled in fishing gear or marine debris. 
The marine mammal disentanglement network in Oregon is based at Hatfield Marine Science 
Center - contact Jim Rice at (541) 867-0446 or Barb Lagerquist at (541) 867-0128.  Contact 
should be made immediately if an entanglement is observed and, if possible the reporting vessel 
should remain on scene while contact is made.  Report should include the following information; 
1) Species or common name of animal involved; 2) location (lat/long in decimal degrees); 3) 
whether the animal is anchored by the gear or swimming with the gear in tow; 4) a description of 
the entangling gear (line size, line color, size number and color of floats if attached, presence or 
absence of pots or webbing; 5) if towing gear give direction of travel and current speed; 6) local 
weather conditions (sea state, wind speed and direction).  The disentanglement network will 
determine whether or not a response can be mounted immediately and will advise the reporting 
vessel on next steps. 
 
Dead marine mammals observed floating at sea. 
Dead floating marine mammals fall within the definition of "stranded" under the MMPA.  To 
report stranding off central Oregon coast contact the Oregon Marine Mammal Stranding 
Network (Jim Rice) (541) 867-0446. 
 
Dead protected species found entangled or otherwise impinged at the project. 
These should be reported as part of the monitoring report to NMFS giving all available 
information on the case.  The report should include the following information; 1) Species or 
common name of animal involved; 2) location (lat/long in decimal degrees); 3) whether the 
animal was found on the buoy or anchoring system; 4) a description of injuries or entanglement 
observed; if derelict fishing gear or other debris was involved give a description of the gear (line 
size, line color, size number and color of floats if attached, presence or absence of pots or 
webbing; photographs if possible.  In the event derelict gear is involved the presence of protected 
species entangled in the gear should be included in the report initiating gear removal planning 
and coordination.  Note: If listed species are entangled, injured or killed at the project the 
applicant should request re-initiation of consultation. 
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information on the case.  The report should include the following information; 1) Species or 
common name of animal involved; 2) location (lat/long in decimal degrees); 3) whether the 
animal was found on the buoy or anchoring system; 4) a description of injuries or entanglement 
observed; if derelict fishing gear or other debris was involved give a description of the gear (line 
size, line color, size number and color of floats if attached, presence or absence of pots or 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 2 - EMF 
December 15, 2009 

 
Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), to 
be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, 
Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area 
within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 
meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys (Figure 2).  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2010, which will not be grid connected. 
 

 
1.0 Description of Issue 

The Aquatic Species Subgroup and other stakeholders have raised the issue of the potential 
effects of the electromagnetic field (EMF) generated by subsea transmission cables and 
PowerBuoys on marine life, with particular concern expressed regarding elasmobranches, adult 
and juvenile salmon (Oncorhynchus spp.), green sturgeon (Acipenser medirostris), Dungeness 
crab (Cancer magister), and plankton.  Specific concerns have been raised that EMF generated 
by the project may disrupt migration or cause disorientation of salmon.  Surfers and fishermen 
have expressed concern that the EMF may attract sharks (an electro-sensitive species).  Agency 
staff are concerned that the project differs from traditional sources of anthropogenic EMF in the 
ocean (underwater power cables).  Specifically, agency staff noted that instead of a single cable 
lying on or under the seabed, the proposed project represents 10 PowerBuoys and associated 
cables running through the entire water column before running along the seabed to connect with 
the subsea pod.  There is therefore an identified need to further quantify EMF frequencies and 
field levels around the Reedsport Project components and to compare levels to known thresholds 
for species of concern. 
 

 
2.0 Relevant Existing Information 

2.1 Introduction 
 
EMF originates from both natural and anthropogenic sources.  Natural sources include the 
earth’s magnetic field and different processes (biochemical, physiological, and neurological) 
within organisms.  Marine animals are also exposed to natural EMF caused by sea currents 
traveling through the geomagnetic field.  Human created sources of EMF emissions include radio 
and TV transmitters, radar and submarine telecommunications (fiber optic and coaxial), and 
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power cables.  These cables are numerous and have been in use for many years all over the 
world. 
 
EMF consists of both electric (E) and magnetic (B) field components.  B fields have a second 
induced component, a weak electric field, referred to as an induced electric (iE) field.  The iE 
field is created by the flow of seawater or movement of organisms through a B field.  The 
strength of both fields (E and B) depends on the magnitude and type of current flowing through 
the cable and the construction of the cable.  In addition, shielding of the cable can reduce or 
eliminate E fields. 
 
Some animals have specialized organs to sense EMF, which allow for prey detection and ocean 
navigation.  Members of the elasmobranch family can sense the weak E fields that emanate from 
their prey’s muscles and nerves during muscular activities such as respiration and movement 
(Sound & Sea Technology Ocean Engineering [Sound & Sea] 2002).  Organisms that can detect 
magnetic fields or B fields are presumed to do so by either iE field detection or magnetite-based 
detection.  iE fields are detected either passively (where the animal senses the iE fields produced 
by the interaction between ocean currents with the vertical component of the earth’s magnetic 
field) or actively (where the animal senses the iE field it generates by its own interaction in the 
water with the horizontal component of the Earth’s magnetic field) (Paulin 1995; von der Emde 
1998).  The majority of these species are in the subclass Elasmobranchii.  Magnetite plays an 
important role in geomagnetic field detection in a relatively large variety of organisms 
(Kirschvink 1997), although the process is still being researched (Lohmann and Johnsen 2000).  
Studies have shown that organisms as diverse as Atlantic salmon, cod, plaice, eels, lampreys, sea 
trout, yellowfin tuna, lobster, crab, shrimp, prawns, snails, bivalves, and squid are able to detect 
B fields (Gill et al. 2005).  While data on B fields are limited, the ability of many organisms to 
detect magnetic fields suggests that potential interactions between B field and organisms could 
occur from the cellular to behavioral level (Gill et al. 2005).  However, detection does not 
automatically translate to effect.  ODFW noted (comments dated September 4, 2008) that 
fishermen of crustaceans (crabs, shrimp, etc.) have reported differences in fishing with different 
configurations of metals (e.g. new pots, exposed metals, zincs, etc.).  Neither ODFW nor OPT 
has been able to find any documented basis for this, and it is not known if the reported attraction 
of crustaceans to metal would be relevant to EMF emitted from power production. 
 
2.2 EMF Effects on Species of Concern 
 
Below are summaries of the responses to EMF by species of particular concern in this study:  
elasmobranches, adult and juvenile salmon, green sturgeon, Dungeness crab, and plankton. 
 
■ Elasmobranchs - Elasmobranchs (sharks, skates, and rays), the majority of 

electroreceptive species, are physiologically adapted to detect E fields for the purpose of 
prey foraging through electro-receptors located in their Ampullae of Lorenzini.  Sharks are 
known to use a hierarchical sense response for prey detection with sight, hearing, and 
particularly smell predominating at a distance, and electroreception taking a major role in 
the final 20 to 30 cm of a reaction to a stimulus source (Gill & Taylor 2001).  This means 
that the E field sense is highly tuned for the final stages of feeding or detecting other 
animals (Gill et al. 2005). 

 
Elasmobranchs are capable of detecting artificial bioelectric fields as weak as 
0.5 microvolts per meter (μV/m) (Kalmijn 1971; Murray 1974; Boord and Campbell 



 

 Appendix A - 47 Issue No. 2 - EMF 

1997).  Gill & Taylor (2001) found that the lesser spotted dogfish (Scyliorhinus canicula, 
also called small-spotted catshark) were attracted to an E field of 10 μV/m at a distance of 
0.1 meters, which is similar to bioelectric fields emitted by dogfish prey.  In the same 
experiment, Gill and Taylor found that dogfish avoided constant E fields of 1,000 μV/m.  
Valberg (2005) found that the AC frequency range of a shark’s E field receptors is less 
than or equal to 1/8 to 8 Hz, with no demonstrated sensitivity around  50 to 60 Hz range 
(the frequency for AC E fields associated with the power transmission cables is 60 Hz). 
 
The electric fields (iE fields) generated by sea currents interacting with the earth’s B field 
can be sensed by elasmobranchs (Scottish Executive 2007).  Sharks can similarly create an 
iE field (range 5 to 50 μV/m) around their bodies as they swim through the earth’s 
magnetic field.  This iE field may allow them to detect their magnetic compass headings 
(Scottish Executive 2007). 
 
The sandbar shark (Carcharhinus plumbeus) and the scalloped hammerhead (Sphyrna 
lewini) have been shown, through behavioral experiments, to detect localized B fields of 
25 to 100 micro-Tesla (μT) (Meyer et al. 2004).  This study provides evidence that 
elasmobranchs can detect local changes in B field emissions against the earth’s background 
geomagnetic field. 
 
Elasmobranchs likely to be present in the project area include big skate (Raja binoculata), 
soupfin shark (Galeorhinus galeus), and dogfish (Sqalus acanthias).  White shark 
(Carcharodon carcharias), longnose skate (R. rhina), California skate (R. inornata), 
sandpaper skate (Bathyraja kincaidii), and Pacific electric ray (Torpedo californica) may 
also occur in the area. 

 
■ Pacific Salmon - Research has suggested that there are several potential mechanisms that 

Pacific salmon use for navigation, including orienting to the earth’s magnetic field, 
utilizing a celestial compass (sun and moon), and using the odor of their natal stream to 
migrate back to their original spawning grounds (Groot and Margolis 1998; Quinn et al. 
1981).  Crystals of magnetite have been found in four species of Pacific salmon, though 
not in sockeye salmon (Mann et al. 1988; Walker et al. 1988).  These magnetite crystals 
are believed to serve as a compass that orients to the earth’s magnetic field.  Yano et al. 
(1997) investigated the effects of artificial B fields on oceanic migrating chum salmon 
(Oncorhynchus keta).  In this study, chum salmon were fitted with a tag that generated an 
artificial B field around the head of the fish.  There was no observable effect on the 
horizontal and vertical movements of the salmon when the tag’s magnetic field was 
altered.  Quinn and Brannon (1982) further conclude that while salmon can apparently 
detect B fields, their behavior is likely governed by multiple stimuli as demonstrated by the 
ineffectiveness of artificial B field stimuli. These results were also demonstrated in studies 
conducted on another salmonid, Atlantic salmon (Salmo salar).  Results of research of 
effects of EMF showed that navigation and migration of Atlantic salmon is not expected to 
be impacted by the magnetic field produced by an underwater cable (Scottish Executive 
2007). 

 
The primary Pacific salmon of concern that occur in the project area are Chinook salmon 
(Oncorhynchus tshawytscha) and coho salmon (O. kisutch).  There are a variety of stocks 
of these species that pass offshore of Oregon in the project area.  Threatened or endangered 
stocks are of particular interest and include southern Oregon/northern California coast 



 

 Appendix A - 48 Issue No. 2 - EMF 

coho, Oregon Coast coho, Lower Columbia River coho, Lower Columbia River Chinook, 
Upper Columbia River Spring-run Chinook, Snake River Spring/summer-run Chinook, and 
Snake River fall-run Chinook Salmon.  Steelhead (O. mykiss) and cutthroat trout (O. 
clarkia) originating from the Umpqua River may also pass through the project area. 

 
■ Green Sturgeon - Green sturgeon (Acipenser medirostris) are a long-lived, slow-growing 

fish and the most marine-oriented of the sturgeon species.  Although they are members of 
one of the oldest classes of bony fishes, the skeleton of sturgeons is composed mostly of 
cartilage.  Like elasmobranchs, sturgeons are weakly electric fish that can utilize 
electroreceptor senses, as well as others, to locate prey.  In the one report related to Sterlet 
sturgeon (Acipenser ruthenus) and Russian sturgeon (A. gueldenstaedtii) behavior in the 
presence of electric fields, Basov (1999) found varying behavior at different electric field 
frequencies and intensities: 

 
− At 1.0 to 4.0 Hz at 0.2 to 3.0 mV/cm,  responses were searching for source and 

active foraging 
− At 50 Hz at 0.2 to 0.5 mV/cm, response was searching for source 
− At 50 Hz at 0.6 mV/cm or greater, response was avoidance 

 
■ Dungeness Crab - The Dungeness crab is a large edible crab and supports an important 

commercial and recreational fishery in Oregon.  A review of the literature found no studies 
related to the Dungeness crab.  Jernakoff (1987) attached electromagnetic tags which 
emitted a 31 kHz signal on to western rock lobster (Panulirus cygnus), which is a member 
of the same order (Decapoda) as Dungeness crab, with no reported ill effects.  Western 
Atlantic spiny lobster (P. argus) orient to the earth’s magnetic field during annual 
migration and diurnal travel (Herrnkind et al. 1973).  Lohmann et al. (1995) demonstrated 
that the lobsters alter their course when subjected to a horizontal magnetic pole reversal in 
a controlled experiment.  The Scottish Marine Renewables Strategic Environmental 
Assessment (Scottish Executive 2007) reported that there was no evidence that members of 
the subphylum Crustacea were sensitive to electric fields but that prawn had shown some 
attraction to the B fields of wind farm cable.  However, it should be noted that the 
document upon which this statement is based (ICES 2003) found that only one species, 
common shrimp (Crangon crangon), was “sometimes attracted” to the cables. 

 
■ Plankton - Plankton are found throughout the ocean and provides a base food source for 

marine inhabitants.  Plankton motility is limited and organisms are unable to undulate with 
sufficient force to move against ocean currents.  Any controlled movement is reduced to 
vertical migrations in the water column. 

 
Research conducted by Davies et al. (1998) assessed the effect of EMF on mobility and 
found mixed results.  Effects on mobility from EMF fields were not readily repeatable, but 
did occur infrequently.  Later research to explain these inconsistencies reached no 
definitive conclusions as to the root cause (Davies and Norris 2004). 

 

 
3.0 Project Effects 

The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor, which is made to spin.  In this way, the reciprocating motion is converted into rotational 
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motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
 

FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  The cable will be connected to the array and will follow an easterly 
course about 2 miles to the underwater outlet of an existing effluent discharge pipe, which is 
located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent pipe 
outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 
2 meters).  OPT intends to use trenching or jet plowing to bury the cable, but final determination 
will be based on the selection of the cable deployment contractor. 
 
Three components of the Reedsport Project represent sources of EMF:  the PowerBuoys, the 
subsea pod, and the subsea transmission cables (including the power/fiber optic cable exiting the 
bottom of each PowerBuoy).  The PowerBuoys produce power at frequencies between 1/12 and 
1/8 cycles per second (Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy 
and being transmitted to shore via the subsea cable.  The enclosed steel structure of the 
PowerBuoy and subsea pod designs will serve as Faraday cages, where an enclosure of 
conducting material results in an EMF shield. 
 
A Faraday cage enclosure can be formed of solid material or screen material.  Faraday cages are 
sold commercially and are used to shield objects from electromagnetic radiation and also acts to 
reduce emitted electromagnetic emissions from devices inside the enclosure/cage (Pepro 2008; 
Holland Shielding Systems 2008).  An enclosure in an electric field, or an electric field present in 
a metal enclosure, causes free electrons to redistribute reducing/canceling the effects of the 
electric field such that there is no field present in the enclosure if subjected to the field and no 
field created outside the enclosure if an electric field is present inside the enclosure (Kimmel and 
Gerke 2006, IEeE Std 1100-19924

 

).  The spar portion of the buoy is a cylinder made of steel 
totally enclosing all of the components located in the spar.  The enclosure formed by the spar 
will therefore act as a Faraday cage (shield). 

Because of this Faraday cage shielding, the PowerBuoys and subsea pod should not emit 
significant E field radiation.  In addition, metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be 
used to significantly reduce or eliminate E fields from being emitted into the surrounding aquatic 
environment. 
 
Results of model simulation studies showed that a cable with perfect shielding does not generate 
an E field directly, although a B field is generated in the local environment from the flow of 
electrical alternating current through the transmission cable.  As explained above, the B field 
generates a weak iE field within close proximity to the transmission cable that is within the range 
of detectability of electro-sensitive species.  Simulations with non-perfect cable shielding, where 
there is poor grounding of sheathes, showed that there is a leakage of E field, but it is smaller 
than the iE fields and unlikely to be additive (Centre for Marine and Coastal Studies [CMACS] 
2003).  The Faraday cages of the PowerBuoy and subsea pod and the metallic sheathing and 
burying of the project subsea cables will significantly reduce or eliminate E fields from being 
emitted into the surrounding aquatic environment, so that there will be little effect of project-
produced E fields on the behavior of marine organisms. 
 

                                                 
4  IEEE Std 1100-1992.  IEEE Recommended Practice for Powering and Grounding Sensitive Electronic 

Equipment.  Section 3.7.  Approved March 22, 1999. 
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Research to date has shown that, while electro-sensitive species may be able to detect the EMF 
generated by subsea cables, the effects of the EMF on these species does not appear to be 
significant (Centre for Marine and Coastal Studies 2005; Scott Wilson Ltd. and Downie 2003; 
Sound & Sea 2002; USACE 2004; Scottish Executive 2007; World Health Organization 2005).  
In support of the OPT Kaneohe Bay project in Hawaii, Sound & Sea (2002) conducted an 
assessment of the potential behavioral effects of marine life in response to EMF generated by an 
OPT 40 kW PowerBuoy.  This study concluded that EMF effects on marine organisms may 
range from no effect to avoidance of the immediate vicinity of the subsea cable.  In the 
Environmental Impact Statement (EIS) for the proposed Cape Wind Energy Project in 
Massachusetts, the USACE (2004) analyzed potential impacts of EMF that would result from the 
project’s subsea transmission components to aquatic life and concluded that there would not be 
any adverse effects to the aquatic community from E fields and that any exposure would 
decrease rapidly with distance from the source.  An environmental assessment of wave and tidal 
energy conversion devices in Scotland concluded that EMF generated by tidal and wave devices 
are likely to be small and within the variation range of naturally occurring fields in the North Sea 
(Scottish Executive 2007).  The World Health Organization (2005) reports that “none of the 
studies performed to date to assess the impact of undersea cables on migratory fish (e.g., salmon 
and eels) and all the relatively immobile fauna inhabiting the sea floor (e.g., mollusks), have 
found any substantial behavioral or biological impact.” 
 
Resource agency staff are concerned that the project differs from traditional sources of 
anthropogenic EMF in the ocean (underwater power cables).  Specifically, agency staff note that 
instead of a single cable lying on or under the seabed, the proposed project represents 10 
PowerBuoys and associated cables running through the entire water column, as well as the 
multiple cables running along the seabed, converging on the subsea pod.  Therefore, instead of a 
single linear source of EMF, as represented by the subsea cable running from the subsea pod to 
shore, the proposed project represents a matrix of cables and PowerBuoys spanning the water 
column and converging on the seabed in the PowerBuoy array area. 
 

 
4.0 Need for Additional Information 

Resource agency staff believe that the potential effects of this unique EMF-generating array 
should be evaluated in situ and potential effects to identified marine life examined.  Previous 
studies have identified the need to measure the response of electro-sensitive species with the 
characteristics and magnitude of cabling associated with off-shore energy projects (Centre for 
Marine and Coastal Studies 2005).  Research related to these topics is currently being conducted 
by Collaborative Offshore Wind Energy Research Into the Environment (COWRIE) (2006), but 
the results of this study are not yet available. 
 
Wave energy generation units, such as PowerBuoys, are a new technology, and there is no 
experience with wave energy projects along the Pacific coast.  OPT is advancing the following 
work plan to evaluate the effects of EMF resulting from the proposed action on marine resources.  
The elements of this work plan are based on the criteria set forth in the Oregon Territorial Sea 
Plan, Part Two (Oregon Ocean Policy Advisory Council 1994).  OPT believes that the proposed 
study methodology, within an adaptive management framework, will provide for a methodical 
and flexible approach to evaluate potential issues regarding EMF and project area marine 
resources. 
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5.0 Study Plan 

The purpose of this study is to: 
 
1. Determine the physical characteristics of EMF likely to be generated by the single 

PowerBuoy and the 10-PowerBuoy array; 
2. Anticipate which marine organisms might be adversely affected; and 
3. Estimate the magnitude of potential effects. 
 
The specific hypothesis to be tested is as follows: 
 

Based on published literature, the electromagnetic fields generated by the project 
components (e.g., the PowerBuoys, the subsea pod, and the subsea transmission cables) 
do not represent levels likely to generate adverse response from species of concern. 

 
To test this hypothesis, we will review research results on species of interest and taxonomically 
related species and describe their potential short-term response to the EMF.  We will also explore 
the long-term consequences of such behaviors. 
 
The methods, measurement protocols, and specific instruments employed by the project team to 
detect magnetic and electric fields on the ocean floor are based on lessons learned from previous 
commercial and military projects, tailored to this study.  As the work progresses, the project team 
will also keep abreast of developments with the International Cable Protection Committee 
(ICPC), the European Marine Energy Center (EMEC), COWRIE, and other EMF studies 
conducted at offshore wind, wave, and/or tidal power projects (as available).  It is therefore 
possible that the study team may, at a later date, wish to suggest modifications to the project 
study design to take advantage of new data collection methods and protocols. 
 
5.1 Sampling Methods and Rationale 
 
During the Requirements Review Phase of the EMF Study, the source levels and field strengths 
at various distances from the PowerBuoys will be modeled and compared to naturally-occurring 
field levels and the appropriate sensor technology will be selected. At this point, installed 
sensors, diver hand-held instruments, and instruments mounted on a ROV are options. 
 
OPT will test the appropriateness of all equipment proposed for use in the following manner:  
1) modeling of instrument configuration; 2) laboratory calibration; 3) tank trials; and 4) bay trials 
and calibration.  Statistical analysis of laboratory, tank, and bay testing will determine the 
repeatability of measurements.  Statistical analysis of bay testing as well as baseline testing of 
the project area and control site will determine the validity and repeatability of measurements by 
the instruments. 
 
The E- and B-fields to be measured are expected to be low in comparison to existing background 
levels, and will likely change over time due to changes in environmental conditions such as sea-
state, ocean currents, and other changes in environmental variables.  As a result, statistical 
analysis methods will be employed to summarize results and establish relationships among 
environmental variables.  The primary statistical methodology will use classical numerical 
averaging and regression analyses to characterize the temporal variability of field strength, 
including variance of field strength levels for both background environments and energized 
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equipment conditions.  Trends will be developed to relate results to environmental variables to 
establish.  Fast-Fourier Transform (FFT) analyses will be conducted on AC sources to quantify 
field strength levels at applicable frequencies, including power spectrum; harmonic distortion 
and other non-linear affects associated with power generating equipment will also be assessed.  
Such data analyses will also use cross-spectrum and coherence techniques to ensure that field 
strength levels represent the energized source, and are not contaminated with background 
environment or other interfering noise sources.  Trending of field strength variables will be 
conducted to establish comparison of measured range dependence to modeled predictions. 
 
Final sensor and instrumentation selection will be determined following a literature review and 
technical analysis of variables involved to ensure that measured data will successfully capture a 
useful data set, including the sampling methodology.  Calibration of sensors and instruments will 
be performed.  In-lab test will be conducted to assess the precision and repeatability of the 
instrumentation and identify any instrumentation bias levels, and will be validated in controlled 
in-lab, tank, and field environments. 
 
Baseline Sampling 
 
Prior to deploying any PowerBuoys, baseline measurements of naturally occurring field strengths 
will be obtained at the project site and a control site.  The instrumentation employed will be that 
selected during the earlier portion of this study. 
 
The E- and B-fields calculated during the Requirements Analysis and Literature Review phases 
of the EMF Study will be the basis for the standoff distance to the control site.  Given the low 
levels expected, a distance of 100 to 1,000 meters is a reasonable distance. The candidate control 
site will have similar physical characteristics and will be reviewed to ensure that no man-made 
obstacles (e.g., the outfall) are in the area. 
 
The control site will be located within 5 kilometers of the array.  The control site will have 
similar physical characteristics and will be reviewed to ensure that no man-made obstacles are in 
the area.  As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, 
the exact location of the control site will be determined in the field and then reported to the 
subgroup. 
 
Phase 1 Sampling 
 
Phase 1 of the project consists of deploying a single PowerBuoy in the project area in 2010.  The 
same instruments, either installed or hand-held, used to establish the baseline data will be 
employed to assess field strength around the PowerBuoy in both an energized and de-energized 
state.  Because the unit will not be sending power to the grid, there will be no transmission cables 
or subsea pod. 
 
Phase 2 Sampling 
 
In Phase 2 of the project, an additional 9 PowerBuoys will be deployed and 10 PowerBuoys will 
be connected to the grid via an Underwater Substation Pod and underwater cable.  This is 
scheduled to occur during summer 2011- 2012.  Installed and hand-held units will be employed 
to measure the EMF for the following components:  1) the 10 PowerBuoys; 2) the cables leading 
from the PowerBuoys to the subsea pod; and 3) the subsea pod. 
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To measure the EMF strength associated with the cable connecting the subsea pod to the shore, 
OPT will utilize either a permanently installed sensor system or an ROV-mounted cable tracking 
system.  There are two ROV-mounted systems that the project team is currently considering: 
 
1. Innovatum Ultra-II Tracking System:  Designed to locate and track cables, pipelines and 

other objects buried beneath the seabed by means of their intrinsic magnetism or subtle 
disturbance of the earth’s magnetic field, this system is also able to locate and track targets 
with existing AC or DC currents using their EMF.  Using an ultra-low noise magnetic 
gradiometer and a highly sensitive triaxial fluxgate magnetometer, the instrument can 
simultaneously monitor passive and enhanced magnetization; active AC, and active DC.  
Innovatum staff had indicated a willingness to cooperate on the study’s calibration and 
measurement efforts.  Additional information on this system can be obtained at 
http://www.innovatum.net/brochures/Ultra%20II%20Brochure.pdf. 

2. TSS 350 S ubsea C able T racking Sy stem:  The TSS system has been developed to 
provide accurate subsea cable location using a compact modular design.  The system 
provides accurate survey, verifying the cable location and burial status.  As the TSS is 
designed specifically for tracking tone-carrying cables, it is a strong candidate for use in 
Phase 2.  Additional information on this system can be obtained at http://www.tss-
international.com/pdf/tss%20350.pdf. 

 
The project team will center its efforts on employing technologies designed to meet the 
international state of practice which are commercially available. 
 
5.2 Sampling Frequency Needs to Meet Specific Objectives 
 
During the operational phase of the single PowerBuoy (Phase 1), period measurements will be 
taken.  Periodicity of measurements will be based on lessons learned during earlier testing stages, 
but at this point, the project team believes that quarterly assessment would be appropriate.  The 
project team will submit an updated study plan to the Aquatics Implementation Committee and 
other interested stakeholders prior to the initiation of any assessment activities. 
 
Baseline measurements and installation measurements will be scheduled while crews and 
equipment are onsite.  The post-installation sampling schedule is quarterly for the first year and, 
based on measured levels, semi-annually for the next two years.  Given that higher sea states will 
both drive higher field strengths and increase the risk to divers and ROVs, data for higher field 
strengths may require the use of installed sensors during Phase 2 sampling. 
 
To collect the data for the 10 PowerBuoys (Phase 2), the project team will review the results of 
the Phase 1 testing and either:  a) continue with the same schedule; or b) modify the sampling 
frequency based on lessons learned during Phase 1.  The project team will submit an updated 
study plan to the Aquatics Implementation Committee and other interested stakeholders prior to 
the initiation of any assessment activities. 
 
5.3 Metrics and Analyses 
 
Magnetic field sensors and electric field sensors will be selected and calibrated to assess 
electrical fields (E-fields), as measured in microvolts per meter (μV/m), and magnetic fields 
(B-fields), as measured in nanotesla (nT).  EMF values obtained in the vicinity of the 
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PowerBuoys will be compared to known thresholds of sensitive species.  Initial research on 
documented EMF thresholds of sensitive species is summarized in Attachment 1 of this 
document.  Additional research of available EMF threshold information for aquatic species will 
be conducted as part of this study, and it is anticipated new information will be updated as future 
studies are completed (such as the COWRIE field study of the response of electro-sensitive 
species to EMF fields).  Where threshold levels are not available in the literature for species of 
concern or appropriate surrogates, the Aquatic Implementation Committee will be convened to 
determine appropriate steps through the Adaptive Management Process to understand the effects 
of the EMF on these species.  In the event that it is shown that the EMF emissions from the 
project site could be detected by any of these sensitive species, a targeted literature review will 
be conducted to determine the likely response pattern (e.g., no effect, confusion, avoidance, 
attraction) and mitigation strategies will be suggested if adverse effects are predicted. 
 
Study updates will be provided to the Aquatics Implementation Committee in the quarterly 
updates, with particular focus on whether EMF levels are measured at higher levels than 
expected.  Summary reports for the Baseline, Phase 1 (single PowerBuoy), and Phase 2 (10 
PowerBuoys) stages of this study will be submitted to the Aquatics Implementation Committee 
within three months of completing the associated fieldwork.  Following review of the study 
report, the project team will initiate a discussion with the Aquatics Implementation Committee to 
determine if additional actions are warranted. 
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ATTACHMENT 1 
THRESHOLDS OF ELECTRO-SENSITIVE SPECIES 

Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m μV/m V/m μV/m 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) 

4x10-8 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

4.E-08 0.04 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

~5x10-8 V/m, 13% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >38 cm 

5.E-08 0.05 - - Kalmijn, 1982 

Elasmobranchs 5x10-7 to 10-3 V/m 
Species specific, mostly 
attracted to EMF 

5.E-07 0.5 5.E-03 5,000 Gill & Taylor, 2001 

Elasmobranchs 5x10-7 V/m resulted in 
detection of E fields 

5.E-07 0.5 - - Paulin, 1995 

Stingray (Urolophus 
halleri) 

5x10-7 V/m resulted in 
electrical orientation in 
some rays 

5.E-07 0.5 - - Kalmijn, 1982 

Elasmobranchs Response limited to 
frequencies < 8 Hz, 
evocation of well-
oriented behavioral 
responses even at E 
fields of 10-6 V/m 

1.E-06 1 - - Kalmijin, 2003 

Elasmobranchs 10-6 V/m the detection 
threshold for moving 
animals 

1.E-06 1 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-6 V/m initiated an 
orientation response for 
35-40% of both species 

1.E-06 1 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) – large 

< 10-6 V/m, 39% of the 
time, dogfish initiated 
well-aimed dives at 
electrodes from >30 cm 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) Uniform fields of 5 Hz 
with a voltage gradient 
of 10-6 V/m exhibits a 
cardiac response 

1.E-06 1 - - Kalmijn, 1982 

Skate (Raja clavata) 10-6 V/m affected 
respiratory rhythm 

1.E-06 1 - - Kalmijin, 1966 

Smooth dogfish 
(Mustelus canis) – small 

< 2x10-6 V/m, 12% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
>18 cm 

2.E-06 2 - - Kalmijn, 1982 
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Organism 
Electric (E) Fields* 

Reference 
Observation 

Gradient Upper Range 
V/m μV/m V/m μV/m 

Smooth dogfish 
(Mustelus canis) – small 

< 3x10-6 V/m, 36% of 
the time, dogfish 
initiated well-aimed 
dives at electrodes from 
15 cm 

3.E-06 3 - - Kalmijn, 1982 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m Attraction at 
0.1 meter from source. 
DC and low frequency 
AC (0.5-20Hz) 
responded to the most 

1.E-05 10 - - Gill & Taylor, 2001 

Small-spotted catshark 
(Scyliohinus canicula) 

10-5 V/m caused eyelid 
contractions 

1.E-05 10 - - Kalmijin, 1966 

Scalloped hammerhead 
sharks (juveniles) 
(Sphyrna lewini) and 
Sandbar sharks 
(Carcharhinus 
plumbeus) 

<10-5 V/m (2.5 to 3x10-6 
V/m = median response 
threshold) was the 
behavioral response 
threshold 

1.E-05 10 - - Kajiura and 
Holland, 2002 

Smooth dogfish 
(Mustelus canis) 

1 to 2x10-5 V/m 
Orientation to the 
bioelectric fields of prey 
in the wild 

1.E-05 10 2.E-05 20 Kalmijn, 2000a 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz 
slowed down heart beat 

4.E-05 40 - - Kalmijin, 1966 

Stingray (Urolophus 
halleri) 

5x10-5 V/m Recognition 
of EMF, undefined 
response 

5.E-05 50 - - Kalmijn, 2000a 

Sandbar sharks 
(Carcharhinus 
plumbeus) 

5x10-4 V/m minimum E 
field intensity that 
elicited the biting of an 
electrode 

5.E-04 500 - - Kajiura and 
Holland, 2002 

Small-spotted catshark 
(Scyliohinus canicula) 

10-3 V/m Avoidance 
response 

1.E-03 1,000 - - Gill & Taylor, 2001 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 
mV/cm,  responses were 
searching for source and 
active foraging 

2.E-02 20,000 3.E-01 300,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.2-0.5 
mV/cm, response was 
searching for source 

2.E-02 20,000 5.E-02 50,000 Basov, 1999 

Sterlet sturgeon 
(Acipenser ruthenus) 
and Russian sturgeon 
(A. gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm 
or greater, response was 
avoidance  

6.E-02 60,000 - - Basov, 1999 

Telecost (bony fish) No response to fields 
below 6 V/m 

6.E+00 6,000,000 - - Scottish Executive, 
2007 

Cetaceans (whales and 
dolphins) 

No evidence to suggest 
impact from DC E fields 

- - - - Walker, 2001 

Crustacea No evidence to suggest 
impact from E fields 

- - - - Scottish Executive, 
2007 
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Organism 
Electric (E) Fields 

Reference 
Observation Frequency Range (Hz) 

Sharks ~<1/8 to 8 Hz was the operating 
range of shark low frequency AC 
receptors 

1/8 8 Kalmijn, 2000b 

Thornback ray (Platyrhinoidis 
trisereata) 

>1/8 to 8 Hz detectable frequency 
range 

1/8 8 Kalmijn, 2000a 

Small-spotted catshark (Scyliohinus 
canicula) 

10-5 V/m attraction at 0.1 meter 
from source. DC and low frequency 
AC (0.5-20Hz) responded to the 
most 

1/2 20 Gill & Taylor, 2001 

Sterlet sturgeon (Acipenser 
ruthenus) and  
Russian sturgeon (A. 
gueldenstaedtii) 

At 1.0-4.0 Hz at 0.2-3.0 mV/cm,  
responses were searching for source 
and active foraging 

1 4 Basov, 1999 

Elasmobranchs Response limited to frequencies < 8 
Hz, evocation of well-oriented 
behavioral responses even at E 
fields of 10-6 V/m 

5 Kalmijin, 2003 

Skate (Raja clavata) 4x10-5 V/m at 5 Hz slowed down 
heart beat 

5 Kalmijin, 1966 

Skate (Raja clavata) Uniform fields of 5 Hz with a 
voltage gradient of 10-6 V/m exhibits 
a cardiac response 

5 Kalmijn, 1982 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.2-0.5 mV/cm, 
response was searching for source 

50 Basov, 1999 

Sterlet sturgeon (Acipenser 
ruthenus) and Russian sturgeon (A. 
gueldenstaedtii) 

At 50 Hz at 0.6 mV/cm or greater, 
response was avoidance  

50 Basov, 1999 
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Organism 
Magnetic (B) Fields 

Reference Observation Gauss** μT* 
Magnetic Field (magnetic flux density) 
Telecost (bony fish) B fields of 1-100 uT have been found to delay 

embryonic development 
0.01 1 1 100 Cameron et al. 1985 

and 1993;  
Zimmerman et al. 
1990 

Elasmobranchs Detection and response to B fields in the range 
25 to 100 uT against the ambient geomagnetic 
field (~36 uT) 

0.25 1 25 100 Meyer et al. 2004 

Telecost (bony fish) Some response by European eels to magnetic 
emissions from HVDC cables 

- - - - Westerberg 2000 

Crustacea Prawn were “sometimes attracted” to B fields 
associated with a wind farm cable 

- - - - Scottish Executive 
2007 

Magnetic Intensity Gradient (change with distance) 
Sharks Movements associated with  areas of high 

intensity slope in the Earth's magnetic field 
(0.37 mG/km)  

0.00037 0.037 Walker et al. 2003 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 0.374 mG/km B field up to 175 
meters depth 

0.000374 0.0374 Klimley 1993 

Scalloped 
hammerhead sharks 
(Sphyrna lewini) 

Sensitive to 12 mG/km B field  0.012 1.2 Klimley 1993 

Changes in Magnetic Field 
Black sea skates 
(Trigon pastinaca) 

2,000 mG/s change in B field evoked a neuronal 
response (constant B field failed to do so) 

0.2 20 Brown et al. 1974 

Elasmobranchs Changing B fields around rate of 20,000 mG/sec 
evokes a neurological response in the acoustico-
lateralis of the medulla oblongata 

20 2000 Brown et al. 1974 

* As indicated in the APEA and study plan, the PowerBuoys produce power at frequencies between 1/12 and 1/8 cycles per 
second (Hz).  The frequency is rectified to 60 Hz before exiting the PowerBuoy and being transmitted to shore via the 
subsea cable.  The enclosed steel structure of the PowerBuoy and subsea pod designs will serve as Faraday cages, where an 
enclosure of conducting material results in an EMF shield.  Because of this Faraday cage shielding, the PowerBuoys and 
subsea pod should not emit significant E field radiation.  In addition, metallic sheathing and grounding on the transmission 
cables leading from the PowerBuoys to the subsea pod and from the subsea pod to shore will be used to significantly 
reduce or eliminate E fields from being emitted into the surrounding aquatic environment. 
** Earth’s magnetic field = 0.5 gauss. 
1 Tesla = 10,000 gauss 
1 μT =  0.01 gauss 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 3 - Pinnipeds 

December 15, 2009 
 

 
1.0 Description of Issue 

The above-water portion of the PowerBuoy includes a sloped float surface (Figure 1).  Pinniped 
use of the PowerBuoys® is undesired as it may be detrimental for resource management reasons 
as well as for power production.  As outlined in the Declaration of Cooperation5

 

 and subsequent 
meetings, the Aquatic Species Subgroup has raised the issue of pinnipeds using the PowerBuoy 
floats as haul-outs and identified the need to further define options to prevent pinnipeds from 
resting on the float and to evaluate their effectiveness.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 

FIGURE 1 
ILLUSTRATION OF POWERBUOY 

(GRAVITY BASE ANCHORS NOT REPRESENTED) 

 
                                                 
5  The Aquatic Species Subgroup evaluated the potential project effects of the project to the marine community, 

and concluded that, for a PowerBuoy, the potential impact or exposure to pinnipeds was high.  In other words, 
pinnipeds would likely use PowerBuoy floats as haul-outs. 



 

 Appendix A - 62 Issue No. 3 - Pinnipeds 

 
2.0 Relevant Existing Information 

Pinniped species that occur in Oregon coastal waters include harbor seal (Phoca vitulina 
richardii), northern elephant seal (Mirounga angustirostris), California sea lion (Zalophus 
californianus), and Steller sea lion (Eumetopias jubatus) (U.S. Fish and Wildlife Service 
[USFWS] 2007).  In addition, northern fur seals (Callorhinus ursinus) can be present, but are 
rare.  Pinnipeds feed on migratory species (e.g., hake, clupeids, salmonids) as well as non-
migratory species (e.g., rockfish, lingcod) (Orr et al. 2004). 
 
Harbor seals are commonly found year-round along the shore of coastal waters, bays, estuaries, 
or sandy beaches and mudflats and are permanent residents along the Oregon Coast (USFWS 
2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along the beach in the 
vicinity of the project area (Table 1).  Harbor seals are not migratory, though local movements 
are driven by season, pupping, and prey location.  The population of harbor seals in Oregon grew 
following protection under the Marine Mammal Protection Act of 1972 until stabilizing in the 
early 1990s. The estimated population of harbor seals (all age classes) during the 2002 
reproductive period was 10,087 individuals (Brown 2005).  In Oregon, seals are born from 
March to May (USFWS 2007). 
 

TABLE 1 
PINNIPED SPECIES AND ABUNDANCE AT HAUL-OUT SITES IN PROJECT 

VICINITY (LANE, DOUGLAS, AND COOS COUNTIES) 
Haul-out Species Abundance 

Sea Lion Caves Steller sea lions Variable; up to 1,000 nonpups 
California sea lions Variable; nonpup males 

Siuslaw River Harbor seals 100-200 nonpups; 10-15 pups 
Siltcoos Outlet Harbor seals 100 nonpups; 5 pups 
Takenitch Outlet Harbor seals 0-10 nonpups 
Umpqua River Harbor seals 600-700 nonpups; 100 pups 
Tenmile Outlet Harbor seals 0-50 nonpups; 1-2 pups 
Coos Bay Harbor seals 250-350 nonpups; 50 pups 
Cape Arago Steller sea lions Variable; up to 600 nonpups 

California sea lions Variable; up to 2,000 nonpup males 
Harbor seals 400-500 nonpups; 100-200 pups 
Northern elephant seals 20-30; a few pups 

Source:  Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007. 
 
Northern elephant seals are found in the North Pacific and range from Baja Mexico to the Gulf 
of Alaska (USFWS 2007).  The number of northern elephant seals likely to be found in the 
project area is much lower than that for California sea lions, harbor seals, and Steller sea lions.  
Although adult northern elephant seals are rarely reported in Oregon, juvenile northern elephant 
seals routinely come ashore typically during the April to August molting season.  Individuals 
remain mostly onshore during the molt, for around 2-3 weeks (NOAA 2007e; Brueggman et al. 
1992).  Outside of molting periods, northern elephant seals live offshore.  Northern elephant 
seals can dive to depths of 5,000 feet.  Breeding generally occurs in the winter in Mexico and 
southern California.  The northernmost breeding ground on the Pacific coast is Shell Island 
(approximately 30 miles south of the project site; USFWS 2007).  Cape Arago, south of Coos 
Bay, is the nearest haul-out location of northern elephant seals (Table 1). 
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California sea lions reside in nearshore waters along the Pacific Coast.  They range from 
Vancouver Island, British Columbia to Baja Mexico.  California sea lions do not breed in Oregon 
or Washington (Brueggeman et al. 1992).  In habitat north of California, the hauling out grounds 
are only occupied by males (USFWS 2007; Pers. comm. ODFW Marine Mammal Research 
Program, September 7, 2007).  Males migrate north for the winter, but females and their pups 
remain in California year-round (USFWS 2007).  Therefore, only male sea lions are present off 
Oregon from fall to spring, with minimal numbers in the summer (ODFW letter dated September 
4, 2008).  The primary haul-out areas along the Oregon Coast are Rogue Reef, Three Arch 
Rocks, Cascade Head, Orford Reef, Sea Lion Caves, Columbia River, South Jetty, and Shell 
Island of Simpson Reef, the latter two of which are within Cape Arago (USFWS 2007; Pers. 
comm. ODFW Marine Mammal Research Program, September 7, 2007); Pers. Comm. ODFW, 
September 4, 2008). 
 
The Steller sea lion has a distribution that is widespread, occurring from Japan to the Western 
Gulf of Alaska and along the West Coast to northern California (ODFW pers. comm. 
September 7, 2007).  The eastern designated population segment (DPS), listed as federally 
threatened, and exists along the Northern California, Oregon, and Washington coastline north to 
the Eastern Gulf of Alaska (NOAA 2007a, ODFW pers. comm. September 7, 2007).  Preferred 
terrestrial habitat is primarily on exposed rock shorelines associated with shallow well mixed 
waters, average tidal speeds and gradual bottom slopes (NOAA 2007a), although Steller sea 
lions can be found on gravel or cobbles beaches.  Additional potential haul-outs include a variety 
of habitats, such as jetties, breakwaters, navigational aids, floating docks, and sea ice (NOAA 
2007a).  Based on studies on California and Oregon populations, prey species consist of 
rockfish, hake, flatfish, salmon, herring skates, cusk eel, lamprey, squid, and octopus.  They are 
also known to consume an occasional bird or other marine mammal (NMFS 2007). 
 
Steller sea lion breeding primarily occurs during June and July on rookeries situated on remote 
islands, rocks, and reefs (NOAA 2007a).  NMFS has identified two critical rookery habitat 
locations within Oregon:  Rogue Reef and Orford Reef (NOAA 2007a).  The Rogue Reef is 
approximately 91 miles from the project site and the Orford Reef is approximately 66 miles from 
the project site.  The total number of non-pup sea lions counted during the breeding season 
surveys at these two sites has increased from 1,461 in 1977 to 4,169 in 2002 (Brown et al. 2002). 
These sites are also used for haul-outs outside of the breeding season (NMFS 2008). During the 
fall and winter many Steller sea lions disperse from rookeries and increase use of haul-outs 
(NMFS 2008). 
 
Some Steller sea lion haul-outs are used year-around while others only on a seasonal basis 
(NMFS 2008). Like other pinnipeds, Steller sea lions use haul-outs for molting, resting, and non-
breeding activity (NMFS 2008).  ODFW identified Sea Lion Caves, located about 25 miles north 
of the project, and Cape Arago, located about 30 miles south of the project, as two significant 
haul-out sites that Steller sea lions use along the Oregon coast.  Steller sea lion abundance was 
characterized as variable but up to 1,000 non-pups for Sea Lion Caves and up to 600 non-pups 
for Cape Arago (Pers. comm. ODFW September 7, 2007).  Outside of the peak of breeding 
season (mid-June), the number of Steller sea lions on individual haul-outs can vary considerably 
from day to day (NMFS 2008). While these haul-out sites are more than 25 miles from the 
project area, they are within the Steller sea lions foraging range. 
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The eastern DPS, as a whole, has been increasing steadily at a rate of three to four percent 
annually for the past 30 years (up to 2002).  The current recovery plan stated the eastern DPS 
was stable and recommended it be considered for delisting (NMFS 2008). 
 
Northern fur seal is a migratory species that is currently listed as depleted under the Marine 
Mammal Protection Act (MMPA) but is not listed under the Endangered Species Act (ESA) 
(National Marine Fisheries Service [NMFS] 2006).  Fur seals migrate in the early winter through 
the eastern Aleutian Islands into the northern Pacific Ocean.  Upon entering the northern Pacific 
Ocean, they move into coastline habitat off British Columbia, Washington, Oregon, and 
California.  Older males stay near the northern part of the range, while young males and females 
spend the winter-feeding in the southern area.  Migrants feed at sea on small pelagic fish and 
squid (NMFS 2006).  The northward migration begins in March.  This migration returns the 
animals back to the breeding colonies, and the general cycle is repeated.  Numbers of Northern 
fur seals found to occur in the project area are expected to be very low (Pers. comm. ODFW 
Marine Mammal Research Program, September 7, 2007). 
 
A map of pinniped sightings in the project vicinity conducted during aerial surveys from 1989 to 
1990 is presented in Figures 2 and 3.  Based upon existing documentation and aerial surveys, 
pinniped species generally occur along small island haul-outs and coastal shoreline.  Figure 4 
shows the locations of pinniped haul-outs in the vicinity of Reedsport, as well as location fixes 
for California sea lions instrumented with satellite transmitters over the past several years.  
Location accuracy ranges from several hundred meters to several kilometers (Pers. comm. 
ODFW Marine Mammal Research Program, September 7, 2007).  Table 1 shows the species 
abundance at the haul-out sites.  Cape Arago is also the largest area haul-out for a number of 
pinniped species (Table 1). 
 
While harbor seals are the most abundant species along the Oregon coast, California sea lions are 
generally found further offshore, where the project is located, and therefore are more likely to 
use the PowerBuoys as haul-out sites (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007).  Hundreds of harbor seals haul-out in the mouth of the Umpqua and along 
the beach in the vicinity of the project area (Table 1). 
 
The closest California sea lion and Steller sea lion haul-out areas along the Oregon Coast are Sea 
Lion Caves, located about 25 miles north of the project, and Cape Arago, located about 30 miles 
south of the project (Pers. comm. ODFW Marine Mammal Research Program, September 7, 
2007; USFWS 2007).  Foraging sea lions can easily cover 100 miles per day and therefore, the 
project is within range of a number of haul-out sites as well as to other sea lions migrating 
through the area (Pers. comm. ODFW Marine Mammal Research Program, September 7, 2007). 
 
Research has shown that a variety of variables, including season, weather (e.g., wind speed, 
temperature), and ocean factors (e.g., wave height, surf extent) can effect seal haul-out behavior 
(Watts 1996).  Human disturbances have also caused seals to abandon haul-out areas (Mortenson 
et al. 2000; Allen et al. 1984).  However, while haul-out selection process for phocids or true 
seals has been discussed extensively (Sjoberg and Ball 2000; Bjorge et al. 2002; Nordstrom 
2002; Reder et al. 2003), information regarding habitat preferences for otariids (eared seals) such 
as sea lions is largely anecdotal in nature (Ban and Tries 2007).  The general consensus is that 
sites tend to be rocky areas that are exposed to the water (Lyman 1989; Kastelein and Weltz 
1991). 
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FIGURE 2 
PINNIPED SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 1989 TO 1990 

 
Note:  Eared seals represent a general name that represents both fur seals and sea lions. 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 3 
STELLER SEA LION SIGHTINGS DOCUMENTED IN AERIAL SURVEYS FROM 

1989 AND 1990 

 
Map data from Oregon and Washington Marine Mammal and Seabird Survey (Bruggeman et al. 1992). 
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FIGURE 4 
PINNIPED HAUL-OUT SITES AND CALIFORNIA SEA LION SATELLITE-TAG 

LOCATIONS FOR PROJECT VICINITY (LANE, DOUGLAS, AND COOS COUNTIES)* 

 
*Location fixes for California sea lions instrumented with satellite transmitters over the past several 
years.  Location accuracy ranges from several hundred meters to several kilometers.  Species that use 
each haul-out noted in Table 1 (Pers. comm. ODFW Marine Mammal Research Program, 
September 7, 2007). 
Source:  ODFW unpublished data. 
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With the passage of the MMPA in 1972, populations of California sea lions and Pacific harbor 
seals increased significantly while the populations of many coastal fish declined.  Of particular 
concern is predation by increasingly abundant pinnipeds on endangered salmonids, as this may 
hinder the recovery of depressed stocks (Independent Multidisciplinary Science Team 1998).  
Predation is thought to effect salmonid abundance primarily when:  a) other prey species are 
unavailable to the pinnipeds; and b) when “physical conditions, such as narrow river mouths or 
human-made barriers such as fishing locks, lead to the concentration of adult and juvenile 
salmonids” (NOAA 2007c).  In response to examples of the latter, “hazing” of sea lions and 
other mitigation measures have been explored on the Columbia River to prevent predation on the 
migrating Chinook salmon and steelhead fish that congregate below the Bonneville Dam before 
utilizing fish ladders (NOAA 2007b).  To date, there is no single non-lethal deterrence method 
known to be universally effective in discouraging harbor seals and sea lions from engaging in 
problem behaviors (NOAA 2006). 
 

 
3.0 Project Effects 

The floats of the PowerBuoy system present an opportunity for pinniped species to haul-out onto 
the float.  Pinnipeds are known to haul-out on navigation and data collection buoys offshore.  
Crew of the U.S. Coast Guard (USCG) Cutter FIR, the buoy tender that services navigation aids 
in the region between the months of May and October, estimate that, when they are servicing the 
aids, they see seals and sea lions about 25 percent of the time, both on the buoys and in the water 
(Pers. comm. Lt. Fred Seaton, USCG, June 27 and 28, 2007).  Pinniped use of the PowerBuoys is 
undesired as it will be detrimental to power production and a risk to maintenance workers that 
will require access to the PowerBuoys from time to time.  In addition, there is concern that if 
salmon are attracted to the PowerBuoys, pinnipeds may then be drawn to the area to prey on the 
salmon. 
 

 
4.0 Need for Additional Information 

Wave generation units, such as PowerBuoys, are a new technology, and there is little experience 
with wave energy projects along the Pacific coast.  OPT is advancing the following study plan to 
evaluate whether pinnipeds haul out on the floats and to evaluate if pinnipeds are attracted to the 
PowerBuoy array.  The elements of this study plan are based on the criteria set forth in the 
Oregon Territorial Sea Plan, Part Two (OPAC 1994).  OPT believes that the proposed study 
methodology, within an adaptive management framework, will provide for a methodical and 
flexible approach to evaluate potential issues regarding pinnipeds and the project. 
 

 
5.0 Study Plan 

OPT submitted an initial and subsequent drafts of the study plan to the Aquatic Species 
Subgroup for their review in fall 2007, January 2008, and with the draft FERC license 
application and PDEA in July 2008.  The study plan has been prepared taking into consideration 
the comments raised by stakeholders. 
 
The goal of this study is to assess pinniped presence and abundance at the proposed Reedsport 
OPT Wave Park.  The primary objectives would include:  (1) observe pinniped use or non-use of 
the single PowerBuoy; (2) determine if pinnipeds are prevented from hauling out on the 
PowerBuoy in the presence of either ultra high molecular weight polyethylene coating 
(UHMWPE) or fencing (to test the hypothesis:  there is no haul-out use of the single PowerBuoy 
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by pinnipeds); and (3) collect information on pinniped presence and abundance in and around the 
wave park when there is a single PowerBuoy (Phase I) and 10 PowerBuoys (Phase II). 
 

 
5.1 Haul-Out Study 

As discussed earlier, the objective of this study will be to observe whether or not pinnipeds haul-
out on the single PowerBuoy.  Specifically, the study will monitor the effectiveness of one or 
potentially more deterrence mechanisms (e.g., UHMWPE or fencing) in preventing this 
behavior. 
 
To prevent haul-out behavior at the PowerBuoys, OPT plans to coat the float of the initial unit 
(Phase I, scheduled to be deployed in 2010) with UHMWPE material.  UHMWPE is generally 
described as having a very low friction coefficient (thereby making it slippery), high impact 
strength, low moisture absorption rate, and is non-corrosive.  The material is also self-
lubricating, so no regular maintenance will be required. OPT anticipates that the rocking of the 
PowerBuoy by waves in combination with the slippery surface will be sufficient to deter 
pinniped haul-out, as they would have difficulty staying on the float under these conditions.  
OPT has not, at this time, chosen a specific UHMWPE product but a review of the technical 
information provided by a sample of manufacturers (e.g., Röchling Engineered Plastics; Lennite; 
Tivar) indicates that material is not soluble in water and is considered a non-hazardous product.6

 

  
When OPT does select a UHMWPE product, it will make sure that the selected product is not 
soluble in water and is considered a non-hazardous product. 

UHMWPE is commonly used in marine, seaports, transportation, and warehousing applications 
for ultra low friction, high impact surfaces.  Common uses in marine environments include 
coatings on dock fenders, weather strips, and piling rub strips.  Such commercial marine 
applications of UHMWPE have been tested for periods over 20 years in salt water, direct 
sunlight, and in cold weather7

 
. 

OPT recognizes the untried nature of this design, which represents an innovative approach to this 
problem.  Accordingly, in the event that it is determined that the UHMWPE coating does not 
adequately keep pinnipeds from using the float, OPT will, in consultation with NMFS and the 
Aquatics Implementation Committee, install fencing around the perimeter of the float8

 

.  Fencing 
has been successfully used to prevent haul-out behavior on buoys and docks by sea lions (NMFS 
1997).  If fencing does not prevent pinniped haul-out, OPT will consult with the Aquatics 
Implementation Committee to identify and implement an appropriate alternative measure. 

Sampling Methods and Rationale 
 
Direct observations will be used to establish pinniped haul-out behavior with regard to the single 
PowerBuoy.  Direct observations are one of the most commonly used sampling methods in 
pinniped research.  This approach has been employed successfully to assess haul-out preferences 
(Matthews and Pendelton 1997; Terhune and Almon 1983; Stewart 1984), the effectiveness of 

                                                 
6  MSDS sheets of these examples of UHMWPE can be viewed at http://www.roechling-

plastics.us/polymmsds.html; http://www.sdplastics.com/plasmap.html; http://www.redwoodplastics.com/files/ 
website_videos/TIVAR.pdf. 

7  Quadrant Plastics DockGuard Flier http://www.quadrantepp.com/default.aspx?pageid=257. 
8  During fabrication, OPT will outfit the single PowerBuoy with the needed attachment points for the fencing 

option. 
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deterrents (Yurk and Trites 2000; Lelli and Harris 2001), and salmonid predation rates (Haaker 
et al. 1984; London et al. 2001), despite the fact that much of this latter activity occurs below the 
water surface. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
OPT proposes to conduct sampling on an opportunistic basis.  Following deployment of the first 
unit, OPT anticipates that direct observations of the PowerBuoy and any pinnipeds on the unit 
can be made by: 
 
■ Supervisor inspection of the PowerBuoy from shore via binoculars (weekly); 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned Maintenance; 
■ Cetacean Study visits to the PowerBuoy area; 
■ Fish and Invertebrates Study visits; and 
■ Offshore Avian Use Study visits. 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling for a full year following 
deployment of the single PowerBuoy, and will conduct a minimum of 75 direct observation 
events.  It is anticipated this number of observations, conducted throughout the year as described 
below, will provide sufficient statistical power to determine if pinnipeds are hauling out on the 
PowerBuoys.  Each of the listed bullets above represents an observation event; multiple 
observations in a single day will constitute a single observation event; therefore, at least 
20 percent of the days in each year would have one or more observations.  Observation events 
will vary in time, ranging from the supervisor surveying the PowerBuoys from shore 
(approximately one minute), to more repeated observations during visits to the project vicinity 
during other listed observation opportunities (representing cumulative tens of minutes).  
Observations will occur throughout the year (e.g., supervisor inspections to occur weekly, site 
inspections to occur monthly, Offshore Avian Use Study surveys to occur monthly for multiple 
days).  If feasible, observers will take photographs of any pinniped that is hauled. 
 
Metrics and Analyses 
 
Due to the binary nature of this evaluation, the only metric of concern will be whether or not 
pinnipeds are observed on the PowerBuoy.  If pinnipeds are observed on the PowerBuoy after 
deployment, OPT will provide notice to the Aquatics Implementation Committee within two 
weeks that describes the event observed.  OPT will also initiate a discussion on how to best 
respond to the event, including the potential of implementing the fencing mitigation measure.  
OPT will also provide a summary of observations to the Aquatics Implementation Committee in 
periodic updates, schedule of which will be determined by the Aquatics Implementation 
Committee.  If no pinniped haul-out behavior is observed, OPT will provide a summary report to 
the Aquatics Implementation Committee within six weeks of completing the direct observations 
of the single PowerBuoy. 
 

 
5.2 Presence and Abundance 

Stakeholders have raised the issue that the introduction of the project’s underwater infrastructure 
may affect the existing predator/prey interactions through changes in the benthic and marine 
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community composition and habitat.  Of particular concern is the potential that salmon may be 
attracted to the PowerBuoy array’s structure, in much the same way an artificial reef will serve 
as habitat for some species and that pinniped species may in turn be drawn to the area to feed on 
them. 
 
While the Fish and Invertebrates Study will be conducted to assess potential changes in the 
marine community (including salmon) following project deployment, this study (the Pinniped 
Study) proposes to collect observational data about the number of pinnipeds in and around the 
wave park following the deployment of the single unit and after deployment of the 10 units.  This 
qualitative methodology is consistent with other preliminary studies involving new technologies, 
in that they tend to be oriented towards “hypothesis generation” or observational and descriptive 
in nature rather than “hypothesis testing” (Hartwick and Barki 1994). 
 
Sampling Methods and Rationale 
 
As with the haul-out study, direct observations will be used to establish, in this case, pinniped 
presence and abundance following deployment of the single and then multiple PowerBuoy array.  
However, due to the necessity of being able to identify species type and numbers, observations 
will occur from vessels in close proximity to the generating unit. 
 
Sampling Frequency Needs to Meet Specific Objectives 
 
As with the haul-out study, OPT proposes to conduct sampling on an opportunistic basis.  
Following deployment of the first unit and again after deployment of the 10-unit array, OPT 
anticipates that direct observations of pinnipeds in and around the PowerBuoy can be made by: 
 
■ Preventative maintenance/site inspection visits (monthly); 
■ Unplanned maintenance; 
■ Cetacean Study visits; 
■ Fish and Invertebrates Study visits; and 
■ Offshore Avian Use Study visits. 
 
Observers, including appropriate OPT staff, will receive training for identifying and recording 
observations of pinnipeds.  OPT proposes to conduct sampling as follows: 
 
■ Following single-PowerBuoy deployment (Phase I) - observations will be made 

opportunistically as outlined above for a full year. 
■ Following 10-PowerBuoy deployment (Phase II) - observations will be made 

opportunistically as outlined above during Years 1, 2, 5, 10, and 15.  Direct observation 
events will occur throughout the year.  To ensure seasonal distribution, at least three 
observations events occurring in spring, summer, and fall; winter observations will be 
made as weather conditions permit. 

 
As the purpose of this study is to establish a qualitative evaluation of pinniped presence and 
abundance in and around the wave park, there are no statistical thresholds to meet at this time. 
 
Metrics and Analyses 
 
OPT will develop data sheets for recording the following information: 
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■ Species and number of pinnipeds present; 
■ Number of pups present; 
■ Closest observed distance from the PowerBuoy; and 
■ Estimated swell height, Beaufort state, date/time of observation, and weather conditions 

(e.g., precipitation, air temperature, cloud cover). 
 
Observers will record any other information that they consider relevant for understanding the 
relationship between pinniped species and the PowerBuoys (e.g., general condition of 
pinnipeds). 
 
OPT will provide a summary of study progress to the Aquatics Implementation Committee in 
periodic updates, schedule of which will be determined by the Aquatics Implementation 
Committee.  In addition, OPT will provide a summary of results of the Phase I (single 
PowerBuoy) observations within six weeks of completing the direct observations of the single 
PowerBuoy, and will provide final results in an annual report.  For Phase II (10 PowerBuoys) 
observations, OPT will provide a summary of results in an annual report. 
 
Constraints, Limitations, and Feasibility 
 
Direct observation of pinniped presence and abundance offers a straightforward, repeatable 
means for assessing the effectiveness of haul-out deterrents.  While the nature of limited 
sampling periods means that events may occur that are unobserved, this type of uncertainly is 
inherent in any animal study.  We expect that this study will be supplemented by anecdotal 
evidence of pinniped responses to the PowerBuoy, which OPT will share with the Aquatics 
Implementation Committee. 
 
Sampling success will be partially dependent on ocean conditions.  During adverse weather 
conditions, it may not be possible to view the PowerBuoy or to access the site.  OPT’s reports 
will note incidents where site conditions influenced sampling activities. 
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1.0 Description of Issue 

Project construction and operation will alter habitat in the project area by installing project 
components and creating new habitat features (hard structure in surface, water column, and 
benthic habitats).  Resulting potential environmental effects include: 
 
■ Direct effects to the benthic community from placing project mooring components and 

subsea transmission cable on the seabed, and 
■ Changes to marine community composition and predator/prey interactions. 
 

 
2.0 Relevant Existing Information 

The Applicant Prepared Environmental Assessment (APEA) provides an extensive 
characterization of the marine geology and marine community that occurs in the project area. 
 

 
3.0 Project Effects 

The installation of the transmission cable, mooring system, and PowerBuoys involves the use of 
heavy construction equipment including cranes, barges, tugs, and trenching equipment.  The 
disturbance of the seabed may affect the local benthic community, specifically within the 
footprint of the gravity base anchors and along the cable route. 
 
The proposed project will consist of approximately 16 steel-reinforced concrete anchors having 
dimensions of approximately 32.8 feet in diameter by 24.6 feet in height (10 meters in diameter 
by 7.5 meters high).  The anchors are presently designed to protrude above the ocean floor. The 
project will also consist of synthetic mooring lines that may become encrusted with biofouling9

 

.  
This biofouling will potentially have some effect on food supply and may have an impact on the 
quantity and type of fish species that will be located in and around the proposed project.  The 
Aquatic Species Subgroup identified the need to better quantify the effect and assess the 
potential mooring line biofouling impacts, whether positive or negative. 

The introduction of the project’s underwater infrastructure mentioned above may affect the 
existing predator/prey interactions through changes in the benthic and marine community 
composition and habitat.  Subgroup members are particularly concerned that Pacific salmon and 
their predators may be attracted to the PowerBuoy array area and that accelerated predation on 
salmon may occur. 
 
These potential effects are discussed further below. 
                                                 
9  The PowerBuoys, subsurface floats, and subsea pod will have antifouling paint applied to all (in-water) surfaces 

to inhibit growth of biofouling species. 
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3.1 Direct Effects to the Benthic Community from Placement of Project Components on the 
Seabed 

Benthic biota includes bivalves, snails, worms, and other species of immobile or slow-moving 
benthic organisms.  If in the path of the transmission cable or directly beneath the mooring line 
anchors, these organisms could be covered, disturbed, or injured during the project installation.  
Pelagic fish are highly mobile and therefore would not be affected during installation of the 
PowerBuoys, associated moorings, and the subsea transmission cable.  Bottom-dwelling fish and 
other mobile organisms, such as crabs, would likely move to nearby areas during construction 
activities (Federal Energy Regulatory Commission [FERC] 2007).  Each anchor will cover an 
area approximately 845 square feet, and the total area of the seafloor ultimately covered by 16 
anchors would be 13,526 square feet (0.31 acres), or 0.95 percent of the actual PowerBuoy array 
footprint, including navigational safety zone.  The subsea cable will be buried at a minimum of 
three to six feet beneath the seafloor stretching about two miles from the subsea pod to the 
effluent pipe.  OPT intends to use trenching or jet plowing to bury the cable, but the method will 
be determined by final selection of a cable deployment contractor. 
 
The presence of the anchors may slightly reduce available soft bottom foraging habitat and 
temporarily displace proximal habitat usage during installation.  Further, the anchor systems 
could potentially alter sediment composition and distribution patterns, which may mildly alter 
the habitat near the anchor system. 
 
Any effects related to construction of the project are expected to be minor and short term.  After 
project construction, sediments around the subsea cable and anchors will quickly redistribute, 
benthic organisms will resettle in disturbed areas, and groundfish and other fish use of the area 
will, perhaps immediately, return to preconstruction levels. 
 
The turbulence created by the displacement of seawater during the transmission cable installation 
would likely result in trenched sand being deposited in the proximal area from the centerline of 
the subsea cable.  Because the sediment is sand and not finer grained substrate, the suspended 
sediment is expected to quickly settle into or near the disturbed area.  As proposed in the water 
quality component of the Fish and Invertebrates Study Plan (Section 5.3.8), prior to, and during, 
deployment of the single PowerBuoy and the 10-unit array, OPT will measure near-bottom 
turbidity at a location near an anchor deployment and the subsea cable route. 
 

 
3.2 Changes to Marine Community Composition and Predator/Prey Interaction 

The anchoring and mooring system will provide habitat for marine life including biofouling 
organisms.  Common biofouling species include barnacles, mussels, bryozoans, corals, tunicates, 
and tube dwelling invertebrates that are composed of a hard calcium carbonate exterior.  Other 
biofouling species include algae and soft organisms such as sponges and hydroids.  Biofouling 
organisms have been observed to thrive from the surface to depths ranging from 660 to 6,600 
feet (200 to 2,000 m) (Hart 2005), so it is reasonable to expect biofouling on the anchors and the 
mooring lines. 
 
Fish typically seek areas of shelter, structure, or cover for protection from predators (Johnson 
and Stickney 1989).  Artificial structures such as docks can represent attractive sources of cover 
and refuge, especially hard substrate having a vertical orientation (U.S. Army Corps of Engineers 
[USACE] 2004), because many marine areas have comparably little structure associated with the 
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seabed. Colonization by marine life that otherwise would not occur in a particular area, in turn, 
attracts other predatory fish (Ogden 2005).  At the Vindeby offshore wind farm along the Danish 
Coast, sampling conducted before and after installation found that fish abundance increased and 
that other flora and fauna generally improved (Robert Gordon University [RGU] 2002).  The 
Minerals Management Service’s (MMS) Rigs to Reefs program reported 20 to 50 times more 
fish near artificial reefs with biofouling than in the surrounding waters (MMS 2007a). Previous 
environmental assessments for wave energy projects have referred to marine biofouling as a 
potential direct benefit to marine biological resources (Department of the Navy 2003). 
 
The PowerBuoy deployed in New Jersey has been onsite for a combined total of 24 months. 
Periodic inspections were performed both above and below the water at one- and two-month 
intervals. Biological growth in the form of bivalves has occurred primarily on the mooring lines.  
The PowerBuoy structure itself is coated with an anti-fouling paint that has been effective in 
deterring biological growth. 
 
Changes to the local habitat associated with the deployment of a wave energy array may attract 
structure-oriented fish, such as rockfish.  This effect is not necessarily negative; artificial 
structures may benefit rockfish (Love et al. 2006) and may enhance local fisheries.  However, the 
project does differ from many artificial reefs in that the PowerBuoy mooring structures are 
widely spaced in the array, the mooring lines are only 5 inches in diameter, and the anchors are 
located at depths of at least 204 feet (62 meters); artificial reef structures are often in shallower 
water.  Therefore, to what degree the project structures will serve as artificial reefs is uncertain. 
 
The PowerBuoy array may also act as a Fish Aggregation Device (FAD) for pelagic fish and 
invertebrates.  While there are few empirical studies that link the availability of physical 
structure in the mid-water or near-surface to aggregations of fish in cold temperate waters, there 
are numerous documented cases of drift algae as well as more durable flotsam attracting fish 
(Crawford and Jorgenson 1993; Dempster and Taquet 2004; Druce and Kingsford 1995; Kokita 
and Omori 1998; Mitchell and Hunter 1970; Parin and Fedoryako 1999; Safran and Omori 
1990).  The state of Hawaii deployed FADs off the coast of the Hawaiian Islands starting in the 
late 1970s with a considerable increase in fish catch around the FADs (University of Hawaii 
2007). 
 
Related to potential marine community changes associated with the project, subsequent changes 
in predator-prey interactions are also possible, specifically as they relate to salmon.  Members of 
the Aquatic Species Subgroup are concerned that juvenile salmonids may be attracted to the 
project structure for food or cover, which may increase their risk of predation by pinnipeds or 
other fish that also are attracted to the project area. 
 
Also related to potential marine community changes associated with the project, changes in the 
distribution and abundance of marine species within the array, relative to areas outside of the 
array, are also possible.  However, habitat alterations attributable to this project would almost 
certainly be negligible (the total footprint is about 30 acres [0.12 km2]) and an effect on 
populations of affected species is unlikely. Nonetheless, OPT’s proposed Fish and Invertebrates 
Study will monitor the marine community in the PowerBuoy array before and after deployment 
(see below), to collect data to evaluate potential project effects on the distribution and abundance 
of key species and provide information for use in adaptive management, and informing future 
discussions of development of larger projects.  
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4.0 Need for Additional Information 

As previously discussed, some ecological changes are anticipated.  However, specific project 
effects are not known.  Therefore, additional study is warranted.  As a result, OPT has developed 
this Fish and Invertebrates Study. 
 

 
5.0 Fish and Invertebrates Study Plan 

 
5.1 Introduction  

The potential effects of the project on habitat in the project area include disturbing benthic 
habitat associated with moorings and cables, and creating new habitat features, such as hard 
structures in surface, water column, and benthic habitats.  This study is proposed to characterize 
and describe key fish and invertebrate species in the project area and evaluate potential effects of 
the project on these resources. 
 
OPT submitted initial and subsequent drafts of the Fish and Invertebrates Study Plan to the 
Aquatic Species Subgroup for their review in Fall 2007, January 2008, and as part of the 
Preliminary Draft Environmental Assessment (PDEA) in July 2008.  The study plan has been 
prepared taking into consideration the comments raised by stakeholders.  
 
The objectives of this study are to:   

1. Characterize and describe the presence and abundance of key fish and invertebrate 
species in the project area, prior to deployment of the 10-PowerBuoy array; and  

2. Evaluate the potential effects of the project on these resources following project 
deployment. 

 
Any additional sampling or studies not included in this plan will be determined through the 
process agreed to within the adaptive management plan currently being developed between OPT 
and stakeholders. 
 

 
5.2 Species and Life Stages of Concern 

To better define the suite of species of concern and possible indicator species and groups 
associated with the project and project area, the scientific literature was reviewed and input was 
gathered from the Aquatic Species Subgroup and state and federal agency scientists, from peer-
reviewed journals and other recent research, and from local dredge spoil site-monitoring reports.  
The species and life stages of concern, their timing, and potential biological and ecological 
effects associated with the project were considered.  General agreement on the indicator species 
(Table 1) was reached at an Aquatic Species Subgroup meeting in Newport, Oregon, in January 
2008 and with subsequent discussion with the agencies.  
 
Criteria for selection included: 

■ marine and anadromous fishes and invertebrate species that could occur in the project 
area before and/or after project construction; 

■ their potential value as indicators of local ecological processes (Kwak and Peterson 2007; 
Roset et al. 2007);   

■ their regulation under governmental statutes (e.g., Essential Fish Habitat, Endangered 
Species Act); and 
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■ Their commercial or recreational importance.  
 
The likely periods of occurrence, their peaks in abundance in the project area, and the durations 
of those periods, were tabulated for the selected fish and invertebrate species and life stages 
(Table 1).  This information will assist in designing monitoring timing and frequency. 
 

 
5.3 Species Groups and Specific Indicator Species for Evaluation  

Based on the criteria above, the major species/life stage groupings selected for evaluation are: 
■ Juvenile salmon; 
■ Rockfishes; 
■ Dungeness crab; 
■ Green Sturgeon; 
■ Flatfish and epibenthic invertebrates; 
■ Pelagic fish and invertebrates; 
■ Biofouling community; and 
■ Benthic infauna. 

 
Sampling methods, frequencies, data analyses and metrics, and other sampling and analytical 
constraints, are discussed for each selected species or group, in the following sections.  Water 
quality will also be addressed in this study plan, as described below. 
 
5.3.1 Juvenile Salmon 
 
Juvenile salmonid monitoring is proposed; however, evaluation of effects on populations or run 
status of salmonids is not proposed.  State and federal agency monitoring of commercial and 
recreational fisheries will provide population information that will be considered in the analyses 
of juveniles.  OPT has proposed a separate study of electromagnetic fields (EMF) associated 
with wave energy conversion installations; that study will address the magnitude and opportunity 
for adult and juvenile salmonid interactions with project-associated EMF.  
 
5.3.1.1 Sampling Methods and Rationale 

 
Salmonid10

                                                 
10  We restrict our use of the term “salmonid” here to members of the genus Onchorhynchus that spawn in 

freshwater habitat in Washington, Oregon and California, but spend some portion of their life history in the 
marine environment. 

 use of marine environments remains the least understood aspect of salmonid biology 
(Brodeur et al. 2000; Brodeur et al. 2003).  Little is known about where they go or the relative 
importance of the diverse ecological factors that affect their growth and survival at sea.  
Nevertheless, potential effects on salmonids in nearshore habitats are an important concern.  The 
objective of monitoring juvenile salmonids is to develop a tractable means for acquiring 
information about salmonid interactions with wave energy installations.  The plan design 
assumes that the juvenile stage is more vulnerable to environmental impacts (e.g., local increases 
in predator abundance) than adult forms.  The potential effects of the wave energy array on 
juvenile salmonids include:  1) attraction to the array; 2) avoidance of the array; 3) attraction of 
predatory fish species to the array; and 4) attraction of predatory bird and mammal species to the 
array.  



 

 Appendix A - 81 Issue No. 4 - Alteration of Habitat/ 
  Effects of Project Installation 

TABLE 1 
MARINE AND ANADROMOUS FISHES AND INVERTEBRATES SELECTED AS INDICATOR SPECIES OF CONCERN AND 

THEIR LIKELY PERIODS OF NEARSHORE OCCURRENCE IN CENTRAL OREGON 

Species Life stage Month   peak period  possibly present 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Pacific Sardine 
Larvae             
Juvenile             
Adult             

Northern Anchovy 
Larvae             
Juvenile/Adult             

Coastal Cutthroat Trout 
Smolt             
Adult             

Chinook Salmon, 
Spring-Run 

Smolt             
Adult             

Chinook Salmon, Fall-
Run 

Smolt             
Adult             

Coho Salmon 
Smolt             
Adult             

Steelhead 
Smolt             
Adult             

Dungeness Crab 
Megalops             
Juveniles             
Adult             

Black Rockfish 
Larvae             
Juvenile/Adult             

Blue Rockfish 
Larvae             
Juvenile/Adult             

Bocaccio 
Larvae             
Juvenile/Adult             

Canary Rockfish 
Larvae             
Juvenile/Adult             

China Rockfish 
Larvae             
Juvenile/Adult             

Copper Rockfish 
Larvae             
Juvenile/Adult             

Quillback Rockfish Larvae             
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Species Life stage Month   peak period  possibly present 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Juvenile/Adult             

Yelloweye Rockfish 
Larvae             
Juvenile/Adult             

Cabezon 
Larvae             
Juvenile/Adult             

Kelp Greenling 
Larvae             
Juvenile/Adult             

Lingcod 
Juvenile             
Adult             

Pacific Sanddab Juvenile/Adult             
Sand Sole Juvenile/Adult             
English Sole Juvenile/Adult             
Pacific Halibut Adult             
Big Skate Adult             
Spiny Dogfish Adult             
Soupfin Shark Adult             
Green Sturgeon Adult             
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Trawling has provided some of the best available information about juvenile salmonids at sea, 
and these efforts have indicated that the marine distribution of juvenile salmonids is closely 
associated with changeable oceanographic conditions (Schabetsberger et al. 2003; Brodeur et al. 
2004; Emmett et al. 2004; Brodeur et al. 2005; Emmett et al. 2006).  The distribution of juvenile 
salmonids is probably related to improving foraging opportunities.  However, these results also 
suggest that trawling is not an effective method for evaluating the site-specific effects of a 
project, in which sampling would necessarily focus on a single, size-limited impact site and 
several comparably sized control sites. In addition, an effective trawl-sampling program for 
juvenile salmonids requires a relatively large vessel, capable of tows at 3 knots, and an intensive 
sampling regime.  
 
Marking or tagging studies are classic methods for estimating abundance or tracking movement 
patterns, but neither method was selected for evaluating juvenile salmonids.  From catch-per-
unit-effort studies, we anticipate that relative abundance estimates can be used with a “Beyond 
Before-After-Control-Impact” (BBACI) design, to complete an impact study with greater 
statistical power and less effort than a mark-recapture effort.  A mark-recapture study would 
require large numbers of tagged fish and a very substantial recapture effort.  Regarding 
movement studies, we know so little about how juvenile salmonids move in marine habitats, that 
attempting to track them in this environment is premature.  Instead, the study plan proposes an 
intensive, multi-method sampling effort at the project site and at several control sites, to 
determine first if juvenile salmonids approach the project site. 
 
Relative abundance: Multimesh gillnet catch-per-unit-effort (CPUE).  Multimesh gillnets will 
be used to capture small, medium and large fishes (sizes ranging from outmigrating salmonid 
smolts to adult Chinook salmon) at the project site and at two control sites, following a BBACI 
experimental design.  The gillnets used in this study will be sized to capture both juvenile and 
adult salmonids as well as other comparably sized fishes, including predators of juvenile 
salmonids, which should provide information on presence of juvenile and adult life stages at the 
project and control sites.  Given acceptable sample sizes, CPUE will be calculated as a measure 
of relative abundance for comparisons among sites.  Gillnets are likely to result in mortality of 
fish captured, and are a highly effective sampling device, particularly where a spatially explicit 
approach is mandated (Rotherham et al. 2006).  
 
Predation: Gut contents analysis. To measure the relative risk of predation on juvenile 
salmonids, this plan proposes sampling for juveniles using gut content analysis from predators 
caught using multimesh gillnets, hook and line methods, and possibly traps.  Predators include 
Sebastes spp., Ophiodon elongatus, Microgadus proximus, Psettichthys melanostictus.  Tracking 
gut contents of potential predators will measure the relative risk of predation to juvenile 
salmonids as well as predation rates for key fish predators in the vicinity of project and at control 
sites. This approach will: 
 

■ Assess the presence of salmonids; 
■ Identify the fish predators of juvenile salmonids.  

 
Sampling of predators will occur during the late spring and early summer, when juvenile 
salmonids are likely entering the nearshore environment.  Sampling will be conducted following 
a BBACI design.  There is the possibility of integrating this sampling effort with a recreational 
fishing tournament, using commercial passenger fishing vessels.  This would have the 
advantages of reducing cost, developing community involvement, and increasing sampling 
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effort.  However, fishing effort would need to be standardized and documented.  The stomach 
contents of captured fishes will be analyzed to assess species or species-group predation rates on 
juvenile salmonids. 
 

5.3.1.2 Sampling Frequency  

 
Relative abundance: Multimesh gillnet CPUE – Multiple sampling efforts are proposed, two 
each year (occurring late spring and early summer, to cover peak periods when juvenile 
salmonids are expected to be present in the area).  Sampling would begin prior to the installation 
of the planned array.  Soak times will depend on results from initial efforts to avoid excessive 
fish mortality.  Overnight soaks may be employed if initial efforts indicate improved salmonid 
sampling efficiency.  Following installation of the project, sampling will be repeated yearly for 
three years in years 1, 2, and 3, to allow for some degree of community maturation.  This 
procedure is designed to evaluate the changing fish community associated with the project, 
assuming that the project does alter the local abundance of potential predators.  The two efforts 
per year (late spring and early summer) would capture those periods when Chinook and coho 
salmon outmigrations are near their respective peaks. 
 
Predation:  Gut Contents Analysis - Four sampling efforts each year are proposed, including 
one prior to the installation of the PowerBuoy array and during years 1, 2, and 3 following 
installation.  Sampling during each year is intended to address the possibility that the temporal 
distribution of juvenile salmonids is wider than the peak period of outmigration (late spring/early 
summer) suggests. 
 
5.3.1.3 Metrics and Analyses 

 
Data from stomach contents of piscivorous fishes will be used to develop an index of relative 
importance (e.g., Barry et al. 1996); this metric will permit the direct comparison of potential 
predators on juvenile salmonids.  Data analysis for the gillnet CPUE experiment will employ 
asymmetrical analysis of variance (Underwood 1994) on the capture rates (number of fish 
captured per hour). 
 
5.3.1.4 Constraints, Limitations, and Feasibility 

 
Both gut content analyses and gillnet CPUE experiments offer straightforward, repeatable means 
for assessing key aspects of ecological impacts attributable to wave energy installations.  
However, neither approach will likely permit an absolute estimate of predation on juvenile 
salmonids, because that would require an estimate of the number of salmonids likely to 
encounter predators associated with the PowerBuoy array. 
 
Unlike towed nets, these approaches are unlikely to be hampered by difficulties with sampling in 
close proximity to or even within the PowerBuoy array.  Because of the comparatively minor 
logistical challenges, these techniques make suitable sample sizes far more achievable. 
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5.3.2 Rockfish 
 
5.3.2.1 Sampling Methods and Rationale 

 
Rockfishes comprise a diverse and ecologically important component of the nearshore marine 
community in the temperate eastern Pacific Ocean (Dean et al. 2000; Hobson 1994; Love et al. 
2002).  They are important predators of invertebrates and fishes (Love and Westphal 1981; 
Miller and Geibel 1973; Prince and Gotshall 1976; Singer 1985); as such, they offer an excellent, 
albeit non-random, means of sampling these organisms.  Rockfishes and other groundfish species 
(e.g., Ophiodon elongatus, Psettichthys melanostictus) will be collected to assess possible 
changes in their distribution due to installation of the project, and to determine the potential 
effect of these predators on smaller fishes, particularly juvenile salmonids (Oncorhynchus spp.) 
but also pelagic fish and invertebrates.  Assessment of the latter will rely on analyzing gut 
contents.  We anticipate that the changes to the local habitat associated with the deployment of a 
wave energy array may attract rockfishes to the structure.  
 
The plan proposes a BBACI design (Kingsford 1999); sampling these piscivores at the project 
will occur before installation and after installation, and concurrently at multiple control sites (see 
Section 5.3.11 for further discussion of control sites) that are chosen for their comparable 
environmental characteristics (depth, exposure, substrate, etc.).  We anticipate sampling these 
fishes primarily using hook and line methods and multimesh gillnets, but some trapping may also 
be warranted (e.g., for Scorpaenichthys marmoratus).  Gut contents would be preserved 
following standard techniques (Barry et al. 1996), and identified in the laboratory to the lowest 
reasonable taxonomic group. 
 
This effort would accomplish two goals:  to record potentially changing distributions in the fish 
fauna at the project site, and to assess predation patterns associated with the project.  These are 
important considerations because significant changes in faunal distributions would likely be 
indicative of some form of habitat conversion, and spatial alterations in the risk of predation to 
small fishes could have negative, unintended consequences for some species of concern (e.g., 
Oncorhynchus spp).  Changes in distributions are not always negative; artificial structures may 
benefit rockfishes (Love et al. 2006) and may enhance local fisheries. 
 
Limited visual survey data from maintenance dives and/or remotely operated vehicle (ROV) 
surveys will be performed by OPT as part of its Operations and Maintenance (O&M) Plan.  As 
specified in the O&M plan, which is included as an attachment to the APEA, project components 
will be visually inspected by SCUBA divers or ROV.  This will be carried out every three to four 
months, weather permitting, for the first two years, and annually thereafter.  Video camera 
recordings will be performed during underwater inspections during the first two years and year 5 
of the project.  Video footage from these operations and maintenance surveys could provide 
information on young-of-the-year rockfish recruitment and the qualitative abundance of these 
and other small, cryptic fishes. 
 
5.3.2.2 Sampling Frequency  

 
Sampling will be conducted four times per year to cover probable seasonal changes, with at least 
one year’s sampling prior to the installation of the project.  Sampling will also occur after 
installation in years 1, 2 and 3, because the array may function as an artificial reef/FAD (Love et 
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al. 2006; Wilhelmsson et al. 2006) with a community that matures over time.  Video footage 
collected during underwater O&M inspections of project components will be taken 
approximately every 3 to 4 months in years 1 and 2 and during the annual inspection in year 5.  
All footage from years 1, 2 and 5 will be evaluated by a marine biologist. 
 
5.3.2.3 Metrics and Analyses 

 
The metrics for these rockfish studies would include: 
 

■ Species and numbers collected; 
■ Catch-per-unit-effort; 
■ Species-specific prey, taxonomic group; and 
■ Species-specific prey, frequency. 

 
The rockfish/groundfish assemblages will be characterized at the project and control sites using 
species lists. Species richness will be directly compared across sites and sampling dates.  Fishing 
effort and species-specific numbers will be used to calculate CPUE to compare fish abundance 
between sites and dates.  Gut content data will be used to calculate an index of comparative 
importance from both a predator and prey perspective; the former will identify the relative 
consequence of different prey items for individual piscivores, and the latter will rank the 
importance of different predators in the ecology of a given prey species.  These will be limited to 
those species for which sufficient data are available.  In all instances, a BBACI design is 
recommended (Kingsford 1999; Underwood 1994) to develop an asymmetrical ANOVA model 
for comparing sites (spatial effects) and temporal effects, and for measuring interactions.  Results 
of the gut content analysis will be evaluated alongside results of the Pinniped Study results (Issue 
Assessment 3) to examine overall predation issues. 
 
The O&M video footage would be reviewed with a goal of identifying small, cryptic fish 
species, including juvenile rockfishes, and evaluating changes in species richness. Qualitative 
assessments of relative abundance will also be conducted. 
 
5.3.2.4 Constraints, Limitations, and Feasibility 

 
Sampling success will be partially dependent on ocean conditions; this may limit the availability 
of suitable days for accessing sites, particularly in the winter months.  Hook and line capture 
techniques are biased towards specific species and sizes, although this is also an advantage in 
that it permits targeted sampling for the principle species of interest and at the sizes most likely 
to be of consequence in understanding predation on juvenile salmonids. 
 
5.3.3 Dungeness Crab 
 
The potential effects of the project on Dungeness crab are:  1) changes to the habitat associated 
with structure that decrease available habitat; 2) changes to the predatory species assemblages 
associated with the project that decrease crab abundance in the project area; 3) attraction of crabs 
to the project; or 4) avoidance of the project area.  If these effects occur, it is anticipated that they 
would become apparent relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of crabs within the array, relative to 
areas outside of the array.  However, habitat alterations attributable to the project would almost 
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certainly be on such a small spatial scale (the total footprint is about 30 acres [0.12 km2]) that a 
population effect is unlikely.  Therefore, the objective of the Dungeness crab studies is primarily 
to evaluate if the project affects the local distribution and abundance of sub-adult and adult 
Dungeness crab (with “local” defined here as tens of meters).  Juvenile crabs will likely appear 
both in the gut content studies and in the beam trawl survey used to sample small benthic fishes 
and epibenthic invertebrates.  These data will be used to record the presence of juvenile crab 
across impact and control sites and among seasons and years. 
 
5.3.3.1 Sampling Methods and Rationale 

 
The proposed sampling method is to use baited traps to determine if crab distribution and 
abundance is altered within the array, when compared to three control areas, two located adjacent 
to the array and one at a distance from the array, for example between the proposed Coos Bay 
and Reedsport projects.  The benefits of using commercial crab traps include the possibility of 
being able to compare data with commercial catches, and the opportunity to involve the local 
commercial fishing community.  By coordinating with the fishing community, sample sizes will 
increase, as will the certainty that Dungeness crab will be collected. To retain smaller crabs, trap 
escape rings will be blocked.  Trap surveys using catch per unit effort (CPUE) are an effective 
means for Dungeness crab population assessment.  Traps may exhibit seasonal and sex-specific 
biases; beam trawl data collected concurrently (section 5.3.5) will be used with trap survey data, 
to assess and correct for any trap CPUE bias.  Trap- and larger trawl-collected crabs will be 
tagged with a uniquely numbered Floy tag to control for potential multiple capture events. 
 
5.3.3.2 Sampling Frequency  

 
Dungeness crab are likely to be present in the winter/spring in the project area (Table 1).  
However, the best time to sample is expected to be before the commercial fishery starts in late 
fall, when adult and potentially juvenile crabs are likely to be most abundant in the project area, 
and when females are less likely to be ovigerous (carrying eggs). Using a BBACI sampling 
design (Kingsford 1999), sampling will occur at least once in November/December, prior to the 
commercial season opening, and once in the summer when sea conditions are most conducive for 
sampling near and/or in the array.  Sampling will occur before project installation and after 
project installation in years 1, 2, and 3. 
 
Sets of traps will be standardized (e.g., using the same bait species and quantity per trap), and 
soak times will be documented.  Set times will be standardized, using a minimum of twenty traps 
at each site (array and controls), checked at least once every 24 hours, and reset over a period of 
at least three days.  Local commercial fishermen will be consulted to further refine and 
implement this study. 
 
5.3.3.3 Metrics and Analyses 

 
Relative abundance metrics will be used (e.g., CPUE or modeled density estimates).  The data 
will likely not meet the assumptions for parametric statistical analyses.  Relative abundance will 
likely be estimated assuming a non-normal distribution (e.g., Poisson), and will be analyzed 
using log-linear models or other multivariate approaches. 
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5.3.3.4 Constraints, Limitations, and Feasibility 

 
One potential constraint is the feasibility of working within the project array using traps that 
require anchoring and buoy lines for retrieval.  Traps may need to be deployed using methods 
that minimize impacts to the array, including but not limited to specially designed anchoring and 
deployment devices into or on the array, to minimize the potential for trap entanglement with the 
moorings and tethers. 
 
5.3.4 Green Sturgeon 
 
5.3.4.1 Sampling Methods and Rationale 

 
Very little is known of the marine ecology of sturgeon (Acipenser spp.) (Moyle 2002), although 
available information indicates that Green Sturgeon migrate extensively in long-shore coastal 
waters (NOAA 2005; Erickson and Hightower 2007; Lindley et al. 2008).  Due to their 
population status and the lack of basic ecological knowledge, no obvious and reasonable means 
are available for assessing possible environmental impacts of wave energy devices on these 
species.  In the vicinity of the project, traditional means of sturgeon sampling—trawl, gillnet, 
hook and line—are extremely questionable, because the possibility of harm is likely as high as 
the possibility of encounter is low. 
 
On-going and proposed studies involving acoustic and pop-up satellite tagging methods are 
likely to allow additional characterization of how sturgeon use nearshore habitats (Erickson and 
Hightower 2007; Lindley et al. 2008). In particular, several studies are employing acoustic tags, 
with increasing numbers of adult and juvenile sturgeon receiving tags.  Hydrophone receivers on 
the project components may be able to detect nearby tagged sturgeon.   
 
After deployment of the PowerBuoy array, two hydrophone receivers (VEMCO VR2W) will be 
fastened to the array within safe SCUBA range (<50 meters depth). Hydrophone receiver data 
will contribute to on-going efforts to track coastal migrations of Green Sturgeon. 
 
The open-water working range of the VEMCO VR2W receiver, where detection rate is near 100 
percent, varies primarily as a function of ocean condition and signal strength (Pincock 2008) 
(Table 2). We expect that, as part of existing tagging programs, Green Sturgeon are likely to be 
tagged with high-powered tags (150-165 dB) and that smaller fish such as rockfish may be 
tagged with lower powered tags (142-150 dB).  
 

TABLE 2 
ESTIMATED DETECTION RANGE (M) OF HYDROPHONE RECEIVERS FOR TWO 

DIFFERENT TAG TYPES AND DIFFERENT SEA STATES 
Sea State Range (148 dB) Range (154 dB) 

0 564 729 
1 548 710 
3 429 577 
6 301 429 
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Because of the many factors that may affect detection range (Miyagi et al. 2008; Simfendorfer et 
al. 2008), we reduce the 301 meters “worst-case” range to an even more conservative 200 meters 
radius.  Figure 1 illustrates the coverage provided by two such receivers for the planned wave 
energy array. The dark rectangle shows the outline of the project footprint (300 x 400 m). The 
black dots show the receiver locations at either end of the array. The gray circles illustrate the 
areas of near 100 percent detection probability for a relatively weak signal under poor 
conditions. Where the gray circles overlap, the signal is almost certain to be detected by both 
receivers simultaneously. 
 

FIGURE 1 
COVERAGE PROVIDED BY TWO RECEIVERS FOR THE PLANNED WAVE 

ENERGY ARRAY 
 
 
 
 
 
 
 
 
 

 

 

5.3.4.2 Sampling Frequency  

 
After deployment of the PowerBuoy array, two hydrophone receivers (VEMCO VR2W) will be 
fastened to the array within safe SCUBA range (<50 meters depth) for 3 years. Receivers will be 
retrieved two times per year for data recovery and maintenance. 
 
5.3.4.3 Metrics and Analyses 

 
Data will be provided to the California Fish Tracking Consortium database, managed by NOAA 
Southwest Fisheries Science Center in Santa Cruz, California.  This database makes telemetry 
data available to consortium members that include West Coast sturgeon researchers. 
 
5.3.4.4 Constraints, Limitations, and Feasibility 

 
If tagged sturgeon are detected, then evidence supports that these fish will on occasion encounter 
the project.  These data, coupled with tag and release dates and detection data from other receiver 
arrays located along the West Coast will provide researchers with information that can be used to 
inform survivorship, migration corridors, travel rates and limited habitat use by Green Sturgeon.  
Analysis will require that comparable data from other coast-wide studies be available.  However, 
the sort of spatially detailed behavioral information necessary to measure a project-caused 
ecological impact on sturgeon is not likely to be obtained. 
 

200 m 
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5.3.5 Flatfish and Epibenthic Invertebrates 
 
Potential project effects on flatfish and epibenthic invertebrates are:  1) habitat changes 
associated with introduced artificial structure that decreases available soft bottom habitat; 2) 
project-associated changes to the predatory species assemblages, which decrease flatfish and 
invertebrate abundance in the project area; 3) flatfish and invertebrate attraction to the project; or 
4) flatfish and invertebrates avoidance of the project area.  These effects are anticipated to 
manifest themselves relatively soon after the project is built.  Each of these potential effects 
would result in a change in the distribution and abundance of flatfish and invertebrates within the 
array, relative to areas outside of the array.  Therefore, the objective studying flatfish and 
invertebrates is to evaluate if the project affects the distribution and abundance of juvenile and 
adult flatfish and invertebrate species. 
 
5.3.5.1 Sampling Methods and Rationale 

 
Bottom trawling using otter trawls or beam trawls is an effective method to survey for flatfish 
and epibenthic macrofauna on the Oregon coast (Krygier and Pearcy 1986; Pearcy 1978).  While 
trawling will not be feasible within the array, a trawl could be deployed adjacent to the array 
during the day, to detect those changes that occur outside the footprint of the array.  These data 
will also provide information on Dungeness crab sex ratios and size frequency, which will 
correct potential biases in the crab trap sampling (section 5.3.3).  In addition, gut contents of 
selected fish species from beam trawls can be evaluated to get additional information on 
epibenthic invertebrate prey. 
 
Given consideration of these issues, the proposed sampling method is to use a small 3-mm mesh  
beam trawl (2m) to survey adult and juvenile flatfish (Kramer 1990; Kramer 1991) and 
epibenthic invertebrates (e.g., Crangon spp., mysids, and Dungeness crab).  Sampling will be 
conducted adjacent to the array during the day, and at two control sites, one nearer to the array 
but well outside its influence (exact location to be determined), and the other control site to be 
located farther away, such as the proposed site between Reedsport and Coos Bay.  Trawl effort 
will be based on area swept by the trawl; the trawl will be fitted with a device to measure 
distance trawled on the bottom. 
 
5.3.5.2 Sampling Frequency  

 
Trawls performed adjacent and parallel to the array will be conducted three times per year in 
February/March, April/May, and late summer to capture juveniles and adults of flatfish and 
epibenthic invertebrate species anticipated to be in the project area (Table 1).  At the array and 
each control site, five 10-minute trawls will be made.  Trawling is expected to occur prior to 
project installation and after installation in years 1, 2, and 3. 
 
5.3.5.3 Metrics and Analyses 

 
Metrics will be used to describe community composition, species diversity, and species richness.  
For key species (e.g., those species captured in great enough numbers, and those listed in Table 
1), length frequency distributions and densities (number/area trawled) will be determined.  
Multivariate analyses will be conducted on different species and size classes of fish, where 
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appropriate.  A cluster analysis of species abundance by individual haul and site by year will be 
conducted. 
 
5.3.5.4 Constraints, Limitations, and Feasibility 

 
Although trawling is a proven method for assessing epibenthic fish and invertebrates, within the 
array, this method is not feasible.  Daytime sampling adjacent to the array is feasible but may not 
sufficiently describe project effects. 
 
5.3.6 Pelagic Fish and Invertebrates 
 
The project’s potential effects on pelagic fish and invertebrate species are:  1) project-induced 
changes to habitat associated with introduced artificial structure; 2) project-associated changes to 
the predatory species assemblages that may decrease fish and invertebrate abundance in the 
project area; 3) pelagic fish and invertebrate attraction to the project area; or 4) pelagic fish and 
invertebrate avoidance of the project area.  These effects are anticipated to manifest themselves 
relatively soon after the project is built.  Each of these potential effects could result in a key 
species change in distribution and abundance within the array, relative to control sites outside of 
the array. 
 
The project array may act as a Fish Aggregation Device (FAD) for pelagic fishes and 
invertebrates.  Although few empirical studies link physical structure availability in mid-water or 
near-surface to fish aggregations in cold temperate waters, numerous documented cases link drift 
algae and more durable flotsam to fish aggregations (Crawford and Jorgenson 1993; Dempster 
and Taquet 2004; Druce and Kingsford 1995; Kokita and Omori 1998; Mitchell and Hunter 
1970; Parin and Fedoryako 1999; Safran and Omori 1990).  Oil platforms also support dense 
aggregations of fishes, although available information implies that, in temperate waters, the 
attracted fish are species typically reef-associated rather than pelagic species (e.g., Love et al. 
2006).  In the eastern Pacific Ocean, the pelagic stingray (Pteroplatytrygon violacea) and manta 
rays (family: Mobulidae) are the only pelagic fishes that are more common in the vicinity of 
drifting FADs than in open water (Nelson, unpublished data). Sampling pelagic fish and 
invertebrates within the array using “traditional” towed net approaches is not feasible.  Gear 
selectivity, time of sampling (day vs. night), tow duration and speed all influence the species and 
life stages capable of being sampled.  Adults of predatory fish species such as mackerel or hake 
and associated fish (sardines, anchovy, etc.) are unlikely to be captured without large, high-speed 
nets, or large seines (for examples see Brodeur et al. 2004; Emmett et al. 2004; Krutzikowsky 
and Emmett 2005; Miller and Brodeur 2007).  
 
FAD-associated fish assemblages have been successfully surveyed using purse seines (Hunter 
and Mitchell 1967; Wickham and Russell 1974), direct visual observations (SCUBA or free-
diving) (Dempster 2005; Nelson 2003), and hook and line (Buckley and Miller 1994; Ibrahim et 
al. 1996).  Seines, as well as surface or mid-water trawl, would be inoperable within the array, as 
discussed above.  Direct visual observations have some potential given appropriate water clarity, 
but should probably be used as an ancillary technique.  Hook and line techniques, and multimesh 
gillnet sampling, allow sampling of a range of species and sizes from within the array and at 
control locations.  Furthermore, the collection of mid-sized to larger fishes (>15 cm TL) offers 
the possibility of using additional gut content analyses to “sample” smaller pelagic organisms 
difficult to collect otherwise. 
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5.3.6.1 Sampling Methods and Rationale 

 
To address the potential effect of predation on key species of concern, gut content data will be 
collected from fish that are available from all sampling methods (hook and line, gillnet, and 
trawl). Stomach contents analysis will be conducted on predatory fishes in the array and at 
control sites; the methodology is described in Section 5.3.1. 
 
This plan also proposes to complement the predatory fish stomach analysis with SCUBA to 
collect quantitative information on fishes and invertebrates associated with the project array.  
Point count or linear transects in mid-water (at level with the base of the wave PowerBuoys) and 
near the surface (at approximately 3-m depth) may be appropriate; benthic surveys using 
conventional SCUBA are likely to exceed a safe working depth and bottom time would be too 
limited to be of sufficient value.  Visual counts could contribute to studies of rockfish, pelagic 
species, and biofouling, but success will depend largely on the predictability of suitable 
environmental conditions.  Control surveys away from the array would be difficult to conduct 
safely and would offer only marginally comparable data; therefore, we advise against control 
surveys, in favor of using the visual survey data to assess annual changes at the impact site, and 
in favor of supplementing hook-and-line-sampling.  SCUBA surveys would be conducted during 
efforts to evaluate the biofouling community (see section 5.3.7) and limited visual survey data 
(video footage) from SCUBA or ROV inspections of project components, planned as part of 
O&M surveys, will be evaluated for abundance information for pelagic fish and invertebrate 
species (see Section 5.3.2). 
 
5.3.6.2 Sampling Frequency  

 
See the rockfish study described in Section 5.3.2.2.  Also, refer to biofouling study (see 
Section 5.3.7). 
 
5.3.6.3 Metrics and Analyses 

 
See the rockfish study described in Section 5.3.2.3.  Point counts or visual transects would offer, 
at a minimum, species counts (richness), but also could offer estimates of abundance (Dempster 
2005; Dempster and Taquet 2004). 
 
5.3.6.4 Constraints, Limitations, and Feasibility 

 
Because many of the species are mobile and highly patchily distributed, the ability to detect 
signal (project effect) from noise (natural variability) may not be possible without an intensive, 
long-duration monitoring regime.  Similarly, visual assessments using SCUBA may require 
much more time underwater for quantitative abundance estimates; we anticipate that conditions 
will generally be such that an intensive visual sampling effort using SCUBA is unlikely to be 
successful (too many days with poor visibility and/or undivable conditions); however, selective 
use of the technique could add to the other efforts described here. 
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5.3.7 Biofouling Community 
 
Each of the 10 PowerBuoys will be moored with three lines arranged symmetrically around the 
unit (120-degree separation).  The Project’s mooring and anchoring line system utilizes 
subsurface floats (SSFs) (Figure 2).  The SSFs will measure 10 feet in diameter and 20 feet in 
height.  The tops of the SSFs will be located at a depth of approximately 50 feet; however, 
depths could be as little as 30 feet, depending on loads and conditions.  The SSFs are buoyant to 
achieve tension within the moorings, eliminating any interaction of the mooring lines with the 
seabed and maintaining the PowerBuoy within a specified watch circle.  The catenary lines will 
extend from the buoys to the SSFs and will range to a maximum depth of 30 to 50 feet.  The 5 to 
6-in diameter mooring lines are of synthetic polyester material, having minimum breaking loads 
twice that of the design maximum.  The mooring lines will connect to 16 steel-reinforced pre-
cured concrete anchors approximately approximately 32.8 feet in diameter by 24.6 feet in height 
(10 meters in diameter by 7.5 meters high)  The anchors are expected to settle into the sediment 
and extend above the seabed approximately 5.6 feet (1.7 meters). 
 
Because of the considerable sizes of the PowerBuoys and lengths of their mooring lines, 
combined with the limitations of using SCUBA in deep water depths, the goal of the evaluation 
will be to perform a general qualitative overview of the biofouling community on the project 
components. 
 

FIGURE 2 
POWERBUOY AND MOORING SCHEMATIC 

 
 
Ameron’s “ABC3 Antifouling” will be used to coat the floats, spars, and SSFs of the proposed 
project.  “ABC3 Antifouling” is a self-polishing organotin-free antifoulant coating specifically 
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designed for use in the marine environment.  OPT may also use SigmaGlide paint on the SSFs. 
SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV.  SigmaGlide is 
biocide-free, and its high solids content (low volatile organic content) and long service life 
contribute to low solvent emissions.  However, algal and invertebrate species are still expected to 
recruit to and colonize hard surfaces associated with the PowerBuoys and mooring gear. 
 
5.3.7.1 Sampling Methods and Rationale 

 
To assess this expected change in the local community, OPT will deploy ceramic tiles and 
settlement plates, the latter of which are composed of materials the same as those used in the 
PowerBuoy array.  The ceramic tiles will be the controls for comparing the biofouling 
community associated with the PowerBuoys and attendant gear.  In addition, OPT will conduct 
SCUBA analysis of biofouling.  Limited visual survey data from maintenance dives and 
equipment ROV surveys would complement these efforts, possibly providing information on 
recruitment rates and changing community structure of the biofouling community. 
 
Settlement Plates  
 
The biofouling assessment will be initiated following deployment of the 10-unit PowerBuoy 
array.  Each biofouling assessment “settlement unit” will consist of one of each of the following: 
 

■ Ceramic tile, dimensions 10.2 cm x 10.2 cm; 
■ Metal plate of material and antifouling treatment equivalent to that used in the fabrication 

of the PowerBuoy, dimensions 10.2 cm x 10.2 cm; and 
■ Mooring cable of type, diameter, and antifouling treatment equivalent to that used in the 

array, dimension 1-m length 
 
Three settlement units will be deployed at each of three depths, at approximately 3-m subsurface, 
mid-depth, and at the bottom, at three PowerBuoys (each PowerBuoy representing a replicate).  
One settlement unit will be removed from each of the three depths at years 1, 2, and 5, following 
deployment of the settlement units.  The settlement plates will be evaluated for biofouling 
growth, including invasive and non-native species. 
 
SCUBA Evaluation   
 
Qualified biologists using SCUBA will conduct a survey of biofouling on three PowerBuoys and 
their associated single mooring lines (mooring bridle, catenary line, and tendon line) to a depth 
of no more than 100 ft.  The PowerBuoys will be selected to represent spatial distribution among 
the 10 units.  The evaluation will occur on a calm day to minimize heaving of the PowerBuoy 
and mooring lines, and will occur before the first scheduled cleaning of the mooring lines 
following deployment of the array.  The biologists will identify, and estimate general abundance 
of biofouling species, invasive and non-native species, and observed finfish or other free-
swimming marine life (see Section 5.3.6).  
 
Because of the considerable size of the PowerBuoy and length of the mooring lines, combined 
with the limitations of using SCUBA in deep water depths, the goal of the evaluation will be to 
perform a general qualitative overview of the biofouling community on the project components. 
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ROV (Remotely-Operated Vehicle)  
 
Using an ROV as part of regular equipment maintenance surveys offers a similar opportunity to 
obtain valuable qualitative information on biofouling communities, and on substrate-associated 
fishes.  Video recordings during these surveys will be reviewed by a marine biologist to track 
seasonal and year-to-year changes in community structure.  
 
While OPT plans to annually clean the catenary lines and mooring bridle of accreted biofouling, 
the tendon lines will not be cleaned.  As such, monitoring of the biofouling of the tendon lines 
will provide insight into how the biofouling community changes with time and a measure of the 
artificial reef potential of the mooring system.  This biofouling monitoring program will also 
provide insight into the effectiveness of the antifouling paint on the PowerBuoys. 
 
The project will be located in water depths of 204 to 225 feet.  OPT anticipates that commercial 
divers or other suitable underwater inspection techniques will be used to perform inspections of 
the anchors annually for inspection, and perhaps more often if needed (e.g., following large 
storm events).  Pictures and/or videos of representative anchors and any associated shell mounds, 
if present, are planned to be taken.  Biologists will review these pictures and/or videos to 
evaluate the accreted biofouling as well as fish species associated with these habitats. 
 
5.3.7.2 Sampling Frequency  

 
One settlement unit will be removed from each of the three depths, at the three PowerBuoys, 
during years 1, 2, and 5 after deployment of the 10-PowerBuoy array.  Following deployment of 
the 10-unit PowerBuoy array, the biofouling visual assessments using SCUBA will be conducted 
during years 1, 2 and 5.  In the event that one of the PowerBuoys is removed for maintenance, an 
adjacent PowerBuoy will be evaluated.  ROV surveys will be performed every three to four 
months, weather permitting, for the first two years, and in year 5.  Underwater inspections will 
be otherwise conducted annually.  Video recordings will be evaluated for years 1, 2, and 5 after 
initial deployment.  This sampling strategy will allow OPT to track temporal changes in the 
biofouling community.  
 
5.3.7.3 Metrics and Analyses 

 
Metrics for settlement plates will include identifying and counting organisms to the lowest 
practical taxa.  Analyses will include community analyses such as cluster analysis and 
multidimensional scaling, and analysis of variance for temporal impact effects (see below).  
Multivariate analyses (e.g., non-metric multidimensional analysis) may be employed, 
particularly if the data are far from normally distributed.  Biologists will identify, and estimate 
general abundance of biofouling species. 
 
For the settlement plates, a quantitative assessment of temporal changes to the biofouling 
community at the mid-water and surface depths will be conducted using asymmetrical ANOVA 
to explore impact effects.  The choices of settlement unit configurations and materials are 
intended to offer a control-type material, known to lend itself well to a variety of biofouling 
organisms, as well as units mimicking the PowerBuoy array with its antifouling treatment.  
Findings of invasive and non-native species will be communicated to the Aquatics 
Implementation Committee in periodic updates (see Section 5.3.12). 
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5.3.7.4 Constraints, Limitations, and Feasibility 

 
Although near-surface and mid-water controls are proposed for measuring biofouling, they may 
not be feasible because they would require some form of structure in order to be deployed; the 
deployment itself would be an artificial structure and would no longer constitute a control.  
Using settlement plates deployed at/near the bottom should provide a reasonable alternative for 
analyzing temporal impacts.  SCUBA and ROV surveys should provide additional information 
on biofouling organisms that may not be attracted to settlement plates, as well as fish species. 
 
5.3.8 Water Quality 
 
The project’s potential effect on water quality would be change in water quality associated with 
installation and operation of the array.  Any effects will likely be manifested relatively soon after 
the project is built.  Any potential effects would result in water quality changes within the array 
relative to control sites outside the array. 
 
5.3.8.1 Sampling Methods and Rationale 

 
Vertical profiles of water quality in the water column will be taken within the array and at 
control sites.  Water quality parameters to be measured include temperature, pH, dissolved 
oxygen, chlorophyll-a, optical characteristics, and conductivity in-situ.  
 
Prior to and during deployment of a single PowerBuoy and the 10-unit array, OPT will measure 
near-bottom turbidity at a location near an anchor deployment and the subsea cable route. 
 
During planned inspection of the mooring system (every three to four months, weather 
permitting, for the first two years, and annually thereafter), OPT will monitor the seabed for 
accumulation of biofouling debris.  In the event that build up of biofouling debris is seen to 
occur, OPT will consult with the Aquatics Implementation Committee on the need to evaluate 
potential related water quality concerns (e.g., total organic carbon, biological oxygen demand). 
 
5.3.8.2 Sampling Frequency  

 
During consultation in October 2007 and following review of the proposed draft methods 
submitted October 4, 2007, DEQ stated, “Because data are available DEQ is not requesting the 
applicant to collect additional water quality data prior to submission of the 401 application.  
Currently the applicant proposes to collect water quality data when sampling is conducted for the 
fisheries, invertebrates, and plankton study.  DEQ expects that water quality data will be 
collected following a QA/QC plan as described in EPA document “EPA requirements for quality 
assurance project plans EPA QA/R-5” available at the following site, 
http://www.epa.gov/quality/qs-docs/r5-final.pdf.”  OPT will conduct the water quality 
monitoring consistent with the guidelines referenced in the Environmental Protection Agency 
(EPA) document. 
 
During each day that sampling is conducted for the Fish and Invertebrates Study, at least one 
vertical profile will be taken at the project area (within and adjacent to the array) and at each of 
the control sites. 
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5.3.8.3 Metrics and Analyses 

 
The water quality data will be collected and stored electronically during end-of-the-day 
downloads, to ensure proper data management and quality control.  The standard t-test is one 
analytical data treatment proposed. 
 
5.3.8.4 Constraints, Limitations, and Feasibility 

 
No constraints or limitations are identified currently. 
 
5.3.9 Benthic Infauna 
 
The potential effects of the project on benthic infaunal species are:  1) changes in habitat 
associated with introduced artificial structure; 2) changes to predatory species assemblages that 
may decrease benthic infaunal species abundance in the project area; 3) benthic infaunal species 
attracted to the project; or 4) benthic infaunal species avoiding the project area.  These effects 
would manifest relatively soon after the project is built.  These potential effects could result in 
changes in the distribution and abundance of key species within the array, relative to control sites 
outside of the array.  The “footprint” of the array (anchors, etc.) is expected to be approximately 
30 acres (0.046-square mile array), so the project impact is expected to be spatially small 
compared to nearby ocean dredge spoil sites, which are typically about 0.3 square miles (Marine 
Taxonomic Services, Ltd. 2008). 
 
5.3.9.1 Sampling Methods and Rationale 

 
As with the other studies, a BBACI design (Kingsford 1999) is proposed, to assess spatial and 
temporal differences in benthic infauna.  Samples will be taken using two types of grab sampler; 
one is a damped gravity corer designed by Oregon State University for coring sandy sediments 
and for collecting undisturbed cores that retain an intact surface sediment layer.  The other type 
of grab sampler is a 0.1-m2 Gray-O’Hara box core (to compare with nearby U.S. Army Corps of 
Engineers [USACE] dredge site evaluations, a Gray-O’Hara box core would be appropriate).  
The benthic samples will be sieved through a 0.5-mm sieve with the retained material placed into 
an appropriately sized plastic container and preserved with a 10 percent by volume buffered 
formalin solution.  These samples will be rewashed after 72 hours to remove the formalin 
solution and transferred to 70 percent alcohol.  The samples will be sorted under a dissecting 
microscope to remove all animals and animal parts from the detritus.  The removed material will 
be sorted into four groups (polychaetes, mollusks, crustaceans, and miscellaneous).  Each group 
will be identified to the lowest practical taxa and counted.  Wet-weight biomass will also be 
determined after combining lowest practical taxa into higher-order taxa.  Methods will be 
consistent with USACE’s benthic sampling for the Umpqua River Ocean Dredged Material 
Disposal Site.  For each sample, sediment will also be analyzed to determine percent organics 
and grain size.  Any evidence or indications of oxygen depletion will be noted, such as presence 
of organic material.  
 
No sampling is proposed along the transmission line at this time, as the footprint of the 
transmission line cable is expected to be small relative to the project footprint, with burial of the 
cable three to six feet resulting in temporary, short-term effects on benthic infauna. 
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As indicated above in Section 5.3.8.1, during planned monitoring of the mooring system, OPT 
will monitor the seabed for accumulation of biofouling debris.  In the event that build up of 
biofouling debris is seen to occur, OPT will consult with the Aquatics Implementation 
Committee on the need to evaluate potential related water quality concerns (e.g., total organic 
carbon, biological oxygen demand). 
 
5.3.9.2 Sampling Frequency  

 
Benthic infauna will be sampled at the project area and at two control sites.  Sampling will be 
performed initially at least once before the PowerBuoy array is installed, and then three times 
(years 1, 2 and 3) after installation in June and September.  Within the PowerBuoy array area 
(0.25 square miles, 800 meters by 800 meters), three samples at each site (five replicates per 
sample) will be taken, to determine within-station variability; five replicates should be sufficient 
because grain size analysis indicates homogenous conditions at the array site, with fine sands 
ranging from 170 to 190 microns (Sea Engineering 2007).  In addition, the footprint of the 
PowerBuoy array is relatively small (approximately 30 acres).  At control sites, three samples 
will be taken (five replicates per sample) to evaluate between-station variability.  The control 
sites will be chosen for their comparable environmental characteristics to that of the PowerBuoy 
array site.  The sample locations within each site will be positioned randomly.  The Marine 
Geophysical Survey that was conducted during the week of September 17, 2007 documented that 
the seafloor of the PowerBuoy array and cable areas is homogenous, consisting of sand; three 
samples taken in the array area should therefore provide adequate coverage (Sea Engineering, 
Inc. 2007).  OPT proposes using data from the Umpqua River Ocean Material Disposal Site 
sampling as one of the control sites. 
 
5.3.9.3 Metrics and Analyses 

 
Metrics will include density, diversity, species richness, and equitability.  Analysis will include 
standard statistical analysis (e.g., analysis of variance) and community and multivariate analyses, 
such as cluster analysis and multidimensional scaling (Clarke and Ainsworth 1993; Ter Braak 
1986). 
 
5.3.9.4 Constraints, Limitations, and Feasibility 

 
Use of the Umpqua River Ocean Material Disposal Site sampling data (from the control site, not 
the dredge spoils disposal site) will depend on comparable environmental characteristics.  The 
same sampling methods are proposed.  Sampling and statistical methodologies may be amended 
to allow inclusion of comparable data from the dredge spoil site(s).  
 
5.3.10 Larval Fish, Invertebrates, and Key Forage Plankton 
 
The project’s potential effects on larval fish and invertebrate plankton species are:  1) habitat 
changes associated with introduced artificial structure; 2) project-associated changes to the 
predatory species assemblages that may decrease planktonic larval fish and invertebrate 
abundance in the project area; 3) planktonic larval fish and invertebrates attracted to the project; 
or 4) planktonic larval fish and invertebrates avoiding the project area.  Due to the broad spatial 
and temporal distribution of these life stages, and their comparatively poor swimming 
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capabilities, project effects associated with behaviors such as attraction or avoidance are unlikely 
(Neira 2005).  However, studies off the Gulf Coast addressing larval fish assemblages at offshore 
petroleum platforms indicated that postflexion larvae, which have better swimming capabilities 
than preflexion larvae, may indeed be attracted to structure, especially those species that are 
substrate-limited (Lundquist et al. 2005).  The effects of petroleum platforms on larval fish 
populations may be positive due to increased food sources associated with the biofouling 
community, or effects could be negative if larval fish are eaten by predators. 
 
5.3.10.1 Sampling Methods and Rationale 

 
Given the spatial and temporal variability in distribution and the poor swimming capabilities of 
small larval fish, fish eggs and zooplankton, the effort to evaluate project effects would need to 
be substantial and would require using multiple gear types (Hernandez and Shaw 2003; 
Lindquist et al. 2005).  Therefore, project effects on small larval fish and invertebrates are not 
proposed to be evaluated, with larger larval and juvenile fish and larger forage invertebrates to be 
evaluated as described above (see section 5.3.6). 
 
5.3.10.2 Sampling Frequency  

 
Larval fish and invertebrates are not proposed to be evaluated.  
 
5.3.10.3 Metrics and Analyses 

 
Larval fish and invertebrates are not proposed to be evaluated.  
 
5.3.10.4 Constraints, Limitations, and Feasibility 

 
Larval fish and invertebrates could be sampled using towed plankton nets; however, towing nets 
in the array is not feasible.  Vertical plankton tows could be conducted within the array but given 
the variability and patchiness of ichthyoplankton and pelagic invertebrates coupled with the 
small areal extent of the project site, this method is unlikely to provide the statistical power to 
detect differences between the project and control sites.  Push nets (bow-mounted plankton nets) 
could be used to evaluate ichthyoplankton and zooplankton in surface waters within the array, 
but would be selective for life stages and species at the surface (neuston).  Light traps have been 
used off the Oregon coast to collect primarily larval sardines, anchovy, black and copper 
rockfish, and Dungeness crab megalopae (Miller and Shanks 2004).  Light traps tend to capture 
larger stages of larval fish than traditional ichthyplankton net sampling, but light traps are 
selective for species attracted to light, have relatively poor capture efficiency (Miller and Shanks 
2004, 2005), and are susceptible to changes in ambient light conditions (Lindquist et al. 2005).  
Pump sampling is another means for evaluating pelagic species such as zooplankton and small 
larval and egg stages of fish that are not very mobile; pump sampling could be conducted at 
various depths in the array but larger, more mobile stages of larval fish and zooplankton would 
not be effectively sampled. 
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5.3.11 Control Sites 
 
The numbers and approximate locations of the control sites for the proposed studies are 
summarized (Table 3). 

TABLE 3 
CONTROL SITES FOR PROPOSED STUDIES 

Monitoring 
Method Study Plan Section Number of 

Control Sites Proposed Control Site Location(s)* 

Hook and Line 
(predator and gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 kilometers of array, but 
outside of the project influence.  One site will 
be north and one site will be south of the 
project area, and likely some of the same 
control sites can be used for the relative 
abundance experiment.  Control sites would 
be located within the same “area of influence” 
of the project site relative to the Umpqua 
River with comparable water quality 
characteristics (turbidity, salinity, 
temperature). 

Multi-mesh 
gillnet (relative 
abundance, gut 
content sampling) 

Juvenile salmon 5.3.1; 
Rockfish 5.3.2; Pelagic 
fish and invertebrates 
5.3.6 

2 Control sites would be located in the vicinity 
of the array, within 5 kilometers of array, but 
outside of the project influence.  One site will 
be north and one site will be south of the 
project area, and likely some of the same 
control sites as hook and line predator 
surveys. 

Trapping Dungeness crab 5.3.3 3 Control sites would be located within 20 
kilometers of the array.  One control site will 
be located approximately equidistant between 
the mouth of the Umpqua River and Coos 
Bay**.  The other two control sites will be 
located closer to the project area but outside 
of project influence, to the north and south of 
the project area. 

Trawling Flatfish and epibenthic 
invertebrates 5.3.5 

2 Control sites would be located within 20 
kilometers of the array. One control site will 
be located approximately equidistant between 
the mouth of the Umpqua River and Coos 
Bay.  The other site will be located closer to 
the project area but outside of the project 
influence. 

Grab samples Benthic infauna 5.3.9 2 Control sites would be located within 5 
kilometers of the array. One control site will 
be located at USACE control site (clean site) 
to provide additional years of data for 
comparison purposes (from past work done at 
the site). 

* All proposed control sites to be comparable to project area with respect to depth, substrate and exposure. 
** It is approximately 36 kilometers from the mouth of Coos Bay to the mouth of the Umpqua River and within 

the same littoral cell [http://hmsc.oregonstate.edu/waveenergy/WaveEnergyEffectsBriefingPaper.pdf]. 
 
As discussed with the Aquatic Species Subgroup during a meeting on March 21, 2008, the exact 
location of the control sites will be determined in the field and then a description of the selected 
control sites, including location and site characteristics (e.g., depth, substrate), will be reported to 
the Aquatics Implementation Committee for their confirmation. 
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5.3.12 Reporting 
 
Progress will be communicated to the Aquatics Implementation Committee in periodic updates 
and annual reports.  Final results will be provided as reports become final and included in annual 
reports.  It is anticipated that there would be an annual meeting of the Aquatics Implementation 
Committee to review and discuss the information to date. 
5.3.13 Summary 
 
The studies described above were categorized by species or species groupings with specific 
objectives.  Several study objectives are addressed using the same methods, but at different times 
of year or different frequencies (Table 4). 
 

TABLE 4 
SUMMARY OF MONITORING METHODS AND FREQUENCIES 

Monitoring 
method 

Species 
addressed J F M A M J J A S O N D Years 

Hook and Line 

Salmonids     X X X  X    Before installation and years 1, 2, and 3 after 
installation 

Rockfish   X  X  X    X  Before installation and years 1, 2, and 3 after 
installation 

Pelagic fish 
and 
invertebrates 

  X  X  X    X  Before installation and years 1, 2, and 3 after 
installation 

Multimesh 
gillnet 

Salmonids, 
rockfish, 
pelagics 

    X  X      Before installation and years 1, 2, and 3 after  
installation 

Trapping Dungeness 
crab 

      X    X  Before installation and years 1, 2, and 3 after 
installation 

Acoustic 
telemetry 

Sturgeon X X X X X X X X X X X X Years 1, 2, and 3 after installation 

Trawling Flatfish and 
epibenthic 
invertebrates 

  X  X    X    Before installation and years 1, 2, and 3 after 
installation 

Settlement 
plates 

Biofouling             One settlement unit will be removed from 
each of the three depths, at the three 
PowerBuoys, during years 1, 2, and 5 after 
deployment of the 10-PowerBuoy 

Grab samples Benthic 
infauna 

     X   X    Before installation and years 1, 2, and 3 after 
installation 

SCUBA/ROV 

Pelagic Fish 
and 
invertebrates 

       X     Years 1, 2, and 5 after installation 

Biofouling        X     Years 1, 2, and 5 after installation 
Fish and 
invertebrates - 
O&M video 
footage 

   X*   X*   X*   Video footage of project components will be 
taken approximately every 3-4 months in  the 
first two years and in year 5.  Underwater 
inspections will be performed annually 
thereafter.  All video footage from years 1, 2 
and 5 will be evaluated by a marine biologist. 
* The O&M schedule timing has not yet been 
developed, so actual timing of video footage 
may vary from what is shown and will be 
weather dependent. 

Water quality Water quality   X  X X X X X  X  During fish and invertebrate monitoring 
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Reedsport OPT Wave Park, LLC. 
Reedsport OPT Wave Park 

FERC No. 12713 
 

Issue Assessment 
Issue No. 6 - Impacts to Offshore Avians 

December 15, 2009 
 

 
1.0 Description of Issue 

Reedsport OPT Wave Park LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 1.5 megawatts (MW), to 
be located approximately 2.5 miles (4 kilometers) off the coast of Gardiner in Douglas County, 
Oregon (Figure 1).  The ½-mile-by-½-mile (0.25 square miles) project area represents the area 
within which the 10-PowerBuoy array would be deployed.  The actual footprint of the 
constructed array is expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 
meters) or approximately 30 acres (0.05 square miles), excluding the navigation safety zone.  
The PowerBuoys will be deployed in an array of three rows, approximately in a northeast-
southeast orientation and in an oblique orientation to the beach.  Two rows will consist of three 
PowerBuoys, and one row will consist of four PowerBuoys.  OPT plans to deploy the 
10-PowerBuoy array during the summer of 2011.  Prior to that, OPT also plans to install a single 
PowerBuoy in 2010, which will not be grid connected. 
 
Because of the size (29.5 feet above the water’s surface) and the presence of lighting at the top of 
these PowerBuoys, the U.S. Fish and Wildlife Service and the Oregon Department of Fish and 
Wildlife are concerned about possible collision-caused fatalities of threatened/endangered 
species (e.g., Marbled Murrelet, Short-tailed Albatross) and other migratory birds at the proposed 
wave park. The listed species in the project area are protected under the U.S. Endangered Species 
Act (16 USC 1531), and, although the other migratory species are not in danger of extinction, they 
are protected under the U.S. Migratory Bird Treaty Act (16 USC 703). 
 
WEC, such as PowerBuoys, are a new technology, and there is little experience with wave 
energy projects along the Pacific coast.  Information on both the probability of birds colliding 
with wave energy structures and the numbers and species of birds present in the proposed 
development area is incomplete.  As a result, OPT is advancing the following work plan to 
evaluate the effects of the proposed action on marine resources.  The elements of this work plan 
are based on the criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994). 
 

 
2.0 Relevant Existing Information 

The coastal province of Douglas County offers an expansive coastline and open-marine near 
shore foraging area for resident and migrant seabirds throughout the year.  The outer coast is 
predominately sandy beaches and dunes.  There are dense patches of upland salal, evergreen 
huckleberry, rhododendron, and other shrubs.  Other outcrops of Douglas fir, lodgepole pine and, 
to a lesser extent, Sitka spruce occur behind the beach areas (Contreras 1998).  During summer, a 
variety of seabirds are known to fly along the outer coast in search of food (Table 1 and 
Figure 1).  Double-crested cormorants (Phalacrocorax auritus) and marbled murrelets 
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(Brachyramphus marmoratus) are the only seabirds known to nest in Douglas County; however, 
several other species breed along shorelines and offshore islands of adjacent counties and may 
forage in the vicinity of the project site. These species include Leach’s storm-petrels 
(Oceanodroma leucorhoa), Brandt’s (Phalacrocorax penicillatus) and pelagic (Phalacrocorax 
pelagicus) cormorants, common murres (Uria aalge), pigeon guillemots (Cepphus columba), 
western gulls (Larus occidentalis), tufted puffins (Fratercula cirrhata), and rhinoceros auklets 
(Cerorhinca monocerata) (Contreras 1998).  During non-breeding seasons, large numbers of 
other species; especially loons (Gavia spp.), sooty shearwaters (Puffinus griseus), and scoters 
(Melanitta spp.); also migrate through and/or overwinter in the area. 
 

TABLE 1 
SEABIRDS IDENTIFIED IN THE PROJECT VICINITY DURING THE 1989 OREGON 

AND WASHINGTON MARINE MAMMAL AND SEABIRD SURVEY 

Common Name Scientific Name August 7, 
1989 

August 9, 
1989 

August 10, 
1989 

August 11, 
1989 

Bird 
Count 

Albatross Phoebastria Spp.  1 1  2 
Brandt's Cormorant Phalacrocoraxs 

penicillatus 
 1   1 

California Gull Larus californicus 12 29 39 3 83 
Cassin's Auklet Ptychoramphus aleuticus  12 12  24 
Common Murre Uria aalge 6 35 19  60 
Common Tern Sterna hirundo  1   1 
Fork-tailed Storm-
Petrel 

Oceanodroma furcata 24 3 2  29 

Glaucous-winged 
Gull 

Larus glaucescens   1  1 

Northern Fulmar Fulmarus glacialis 1 45 8  54 
Pomarine Jaeger Stercorarius pomarinus  3 4  7 
Red Phalarope Phalaropus fulicarius  1 3 8  12 
Red-necked 
Phalarope 

Phalaropus lobatus  4 34  38 

Ring-billed Gull Larus delawarensis    1  1 
Sooty Shearwater Puffinus griseus 16 377 45 19 457 
Tufted Puffin Fratercula cirrhata   1   1 
Western Gull Larus occidentalis 6 21 30 6 63 
 Daily Survey Count 66 536 204 28 834 
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FIGURE 1 
SEABIRDS IDENTIFIED DURING THE 1989 OREGON AND WASHINGTON 

MARINE MAMMAL AND SEABIRD SURVEY* 

 
*Surveys occurred along transects. 
Source:  Bruggeman et al. 1992 
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Existing data on abundance of birds in the project area is scant, with the only documented 
information being from irregular, incidental bird observations during other research activities and 
a bird distribution study conducted almost two decades ago.  Boat-based surveys of seabirds, 
conducted during the month of August of 1989 for the Oregon and Washington Marine Mammal 
and Seabird Survey, included coverage of offshore areas in the vicinity of the project area 
(Bruggeman et al. 1992).  Surveyors searched in transects along the coastline and logged species 
sightings over the course of the survey.  During the four days of transect surveys that occurred in 
the project vicinity, a total of 834 birds was identified, composing 16 total species.  These 
seabirds are summarized in Table 1 and plotted spatially in Figure 1.  Seasonal patterns of 
abundance of seabird species in Douglas County have not been described; however, Contreras 
(1998) summarized the seasonal abundance of species, including those documented within the 
1989 survey, for neighboring Coos County.  Table 2 summarizes findings from this work for 
notable species recorded near the project area. 
 
Threatened and Endangered Species 
 
Federally listed threatened or endangered bird species that may occur in the project vicinity are 
marbled murrelet (Brachyramphus marmoratus), brown pelican (Pelecanus occidentalis 
californicus), and short-tailed albatross (Phoebastria albatrus).  Habitat for western snowy 
plovers (Charadrius alexandrinus nivosus) and northern spotted owls (Strix occidentalis 
caurina) exists within a few miles of proposed transmission corridors onshore, but these species 
do not occur in the wave park itself. 
 
Marbled Murrelet 
 
The marbled murrelet is a small seabird distributed along the Pacific coast from Alaska to central 
California (Nelson et al. 2006).  The majority of the population resides in British Columbia and 
Alaska but low numbers of these seabirds are found in Washington, Oregon, and California 
(Huff et al. 2006; Piatt et al. 2006).  The marbled murrelet nests in inland areas of old-growth 
forests as far as 50 miles inland from the coast.  Ripple et al. (2003) found nesting sites in 
Douglas County extended miles inland beyond the Umpqua River (see Figure 2 for critical 
habitat).  Further, Cooper and Augenfeld (2001) used radar to survey murrelets at 14 inland sites 
(each site was a ~1.5-kilometers-radius circle) in the Elliot State Forest, located southeast of 
Reedsport, and observed 2 to 56 murrelet targets per morning headed into nesting areas from the 
ocean.  Murrelets spend most of their time in near-shore marine waters, foraging, loafing, 
molting, preening, and exhibiting courtship behavior (McShane et al. 2007).  In the southern 
portion of their range, they generally remain near nesting areas throughout the year (McShane et 
al. 2007). 
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TABLE 2 
EXPECTED ABUNDANCE AND TIMING OF SELECT SPECIES FOUND ALONG THE 

COAST OF COOS COUNTY, OREGON 
Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Albatross

Ancient Murrelet

Black-legged kittiwake

Bonaparte's Gull

Brandt's Cormorant

Brant

Brown Pelican

California Gull

Cassin's Auklet

Common Loon

Common Murre

Common Tern

Fork-tailed Storm-Petrel

Glaucous-winged Gull

Herring Gull

Marbled Murrelet

Mew Gull

Northern Fulmar

Pacific Loon

Pomarine Jaeger

Red Phalarope

Red-legged kittiwake

Red-necked Phalarope

Red-throated Loon

Ring-billed Gull

Scoters

Short-tailed Shearwater

Snowy Plover

Sooty Shearwater

Thayer's Gull

Tufted Puffin

Legend:    Absent or extremely rare

  Rare

  Common

  Abundant  
Table adapted from Contreras 1998; Pers. comm. Jon Plissner, ABR, March 11, 2008. 
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FIGURE 2 
CRITICAL AVIAN HABITAT 

 
Data obtained from USFWS 2005b, 2007b, 2007c. 
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Marbled murrelets forage in near-shore marine areas, primarily within 1 to 2 kilometers from 
shore (USFWS 1997).  Strong (1995) found that murrelet sightings off the Oregon coast declined 
after a distance of a little over one-half mile offshore (Table 3).  Marbled murrelets feed on small 
fish such as surf smelt and sandlance, as well as invertebrates (USFWS 1997).  Diving depth 
appears to vary and may depend on where the prey species is located (McShane et al. 2007).  
Although murrelets are likely capable of dives up to 47 meters deep (Mathews and Burger 1998), 
captures in gill net sets have recorded a maximal depth of 27 m, and most were caught between 3 
and 5 meters of the surface (Carter and Erickson 1992).  While foraging is an important 
contributor to sustaining murrelet populations, no distinct foraging zones have been identified.  
Researchers at Sea Engineering, Inc. (SEI) found that these seabirds would forage near-shore 
during the day and move several kilometers offshore at night (SEI 2007). 
 

TABLE 3 
NUMBER OF MARBLED MURRELET BIRDS PER MILE SURVEYED BY DISTANCE 

FROM SHORE NEAR NEWPORT IN 1992 

Date Time 
Distance Offshore 

<.3 mi 3 - .6 mi .6 - .9 mi .9 - 1.2 mi >1.2 mi 
# of birds per mile, transects lateral to shoreline 

15-Jun 1130-1230 22.2 14.7 0.0 n/a n/a 
28-Jun 0840-1000 12.9 12.0 1.9 n/a n/a 
28-Jun 1200-1240 7.1 8.4 0.0 n/a n/a 
12-Jun 0710-1040 33.8 12.1 3.4 1. n/a 
16-Jul 0730-0800 11.9 1.3 0.0 n/a n/a 
1-Aug 1020-1150 14.4 20.2 6.8 5.4 1.7 
7-Aug 0900-1050 3.3 2.9 0.0 n/a n/a 

10-Aug 0900-1050 13.5 13.7 3.0 1.3 0.0 
Average  12.3 10.3 1.9 2.5 0.8 

Table adapted from Strong (1995). 
 
Strong (2003) reported declines in numbers of marbled murrelets in Oregon in the 1990’s, but 
there is currently insufficient data to evaluate more recent population trends in the Washington, 
Oregon, and California population (McShane et al. 2007; Miller et al. 2006).  Notably, 
researchers have cited the challenge of counting and estimating murrelets as the cause for the 
variability with their counts (Miller et al. 2006; Piatt et al. 2007).  In addition, differences in 
census methodologies have impeded comparisons of survey results (Miller et al. 2006). 
Murrelets do not forage or nest in large groups but instead are spread along the coast and within 
old growth tree stands, thereby making counting difficult.  Regardless, statistically significant 
declines have been identified in British Columbia (Piatt et al. 2007) and are suspected to occur 
throughout its west coast range (McShane et al. 2007).  Huff et al. (2006) estimated the current 
Washington, Oregon, and California population as consisting of 22,000 birds.  Of these, an 
estimated 5,100 were between along the Oregon coast (Miller et al. 2006), with a density of 
14.08 ± 2.49 murrelets/mile2 in Conservation Zone 3, Stratum 2 (i.e., the area that the proposed 
wave park is located within).  Based upon surveys conducted along the Oregon coast in 1992 and 
1993 (Strong et al.1995), marbled murrelets were abundant in central Oregon from Newport to 
Coos Bay but variable in numbers south of Coos Bay.  As seen in Table 3, the highest density of 
birds occurs in a narrow band close to shore, with a dramatic decrease at greater than 0.6 miles 
from the shore. 
 
Data on marbled murrelet population densities in Oregon outside the breeding season are very 
limited.  Following the grounding of the New Carissa and subsequent oil spill near Coos Bay in 
early February 1999, a series of boat-based transect surveys of murrelets and other seabirds were 
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conducted on February 14 and 15, up to 25 kilometers south and 80 kilometers north of the 
wreck (Strong 2000).  Transect lines were run parallel to the coast at distances from 500 to 2,000 
meters from the shore.  The mean density of marbled murrelets during these surveys (0.48 
birds/km2) was 0.3 to 3 percent of densities observed during breeding season surveys (Strong 
2000).  The low densities observed, however, may have resulted from effects of the oil spill and 
may not reflect typical winter densities in the area. 
 
Historically, population declines of marbled murrelet populations have been attributed to loss 
and degradation of nesting habitat.  Adult mortalities related to gill netting activities have been 
severe as well in some areas, although it is not known to have occurred in Oregon (USFWS 
1997).  Continuing threats to recovery primarily include disturbance to nesting areas which affect 
nesting success, nest predation, and the decline in nesting habitat (old growth forest stands).  
Additional threats include commercial and recreational fishing; ocean pollution, oil spills, 
changes in forage species distribution and abundance, and ocean conditions (USFWS 1997; 
McShane et al. 2007; SEI 2007).  Although collisions with transmission lines and vehicles have 
been reported for the species, no cases of murrelets colliding with structures at-sea have been 
documented (McShane et al. 2007). 
 
Brown Pelican 
 
The brown pelican is a large seabird that nests in southern U.S. and Mexico coastal regions along 
small islands and estuaries.  Pacific populations of the brown pelican nest in colonies in southern 
California and Baja California but regularly range northward post-breeding as far as British 
Columbia. Numbers along the Oregon coast peak from late summer through the fall, although 
some individuals may be present throughout the year (Nehls 2003a).  In Oregon and 
Washington, they are found at greatest concentrations in large estuaries (USFWS 2007a).  
During an on-site investigation in July 2007, a Devine Tarbell & Associates, Inc. (DTA) scientist 
observed brown pelicans flying over the project area. 
 
Pelicans generally feed in coastal and estuarine waters with birds seldom venturing more than 
20 miles out to sea (Shields 2002); however, migrations up to 40 miles have been seen when 
good fishing conditions are present (USFWS 2007a).  They feed on various species of fish such 
as sardines, mackerels and anchovies, typically diving headfirst from heights up to 20 meters but 
only catching prey within 1 to 2 meters of the ocean surface (Shields 2002). 
 
The status of the brown pelican has greatly improved in recent years.  The primary factor in the 
species decline was the use of DDT, a harmful pesticide that reduced eggshell thickness.  
Additional factors included reduced prey abundance and disturbance to nesting areas.  
Subsequent banning of DDT and additional conservation measures to protect key nesting areas 
has resulted in population growth throughout the range of the species.  Based on the latest status 
review conducted in 2006, the California brown pelican total population is currently estimated at 
142,400 breeding birds (USFWS 2008).  In February 2008, the USFWS concluded that the 
brown pelican has recovered and formally proposed de-listing the species (USFWS 2008). 
 
Short-tailed Albatross 
 
Thought to be extinct in the mid-20th century, short-tailed albatross numbers are currently 
estimated to be less than 2,000 birds (USFWS 2005c).  The species’ breeding grounds are 
limited to Torishima Island, south of Japan, and the Senkaku Islands, northeast of Taiwan; 
although in recent years, non-breeding individuals and pairs have been observed during breeding 
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seasons further south on Minami-Kojima Island in the Ryukyu chain as well as on Midway 
Island (USFWS 2005c).  Birds spend most of their lives over the northern Pacific Ocean and the 
Bering Sea.  Short-tailed albatrosses typically occur 20 to 30 miles or more offshore (Pers. 
comm. Thompson, in NOAA 2001), and there are fewer than 10 reported observations of the 
species off the Oregon coast, with none closer than 20 miles offshore (Nehls 2003b). 
 

 
3.0 Project Effects 

The height of the PowerBuoys above-water structure is necessary to accommodate the float’s 
stroke length required to capture the energy from the wave oscillation. The USFWS has noted 
that migratory and resident seabirds are habituated to flying through unobstructed habitats, when 
away from nesting and roost areas.  Because the OPT PowerBuoys rise 29.5 feet above the water 
surface, stakeholders have raised concerns the project may result in bird injury or mortality via 
collision or attraction, particularly during inclement weather (Pers. comm. Kathy Roberts, 
USFWS, October 5, 2007; pers. comm. Maura Naughton, Fish and Wildlife Service, Regional 
Office, Portland, Oregon 2007; PRBO Conservation Science 2003; Dick and Davidson 1978; 
Wiese et al. 2001; USFWS 2005a).   
 
The Aquatic Species Subgroup identified the need to assess whether project lighting will cause 
seabirds to collide with the PowerBuoys.  To address U.S. Coast Guard (USCG) regulations, 
which include NVICO2-07 and to aid navigation, OPT will light the PowerBuoy array at night.  
As requested by the USFWS, the lights will be shielded, to direct light only towards approaching 
watercraft, and not directly upwards.  As requested by the USFWS, the flash intensity has been 
selected to meet the minimum USCG requirement for navigational safety. 
 
OPT will light the eight perimeter PowerBuoys in the array with Carmanah 702-GPS as 
described in the table below.  The inside two PowerBuoys will also have a flashing light of less 
intensity, as requested by the USCG. 
 
The lighting flash pattern will be developed in consultation with stakeholders and the light 
manufacturer.  The final flash pattern will aid in depth perception, visibility in a variety of sea 
states, and the ability to distinguish individual PowerBuoys.  With respect to concerns regarding 
attraction of seabirds to the lit PowerBuoys,  USFWS recommends a brief flash, then at least 4 
seconds off, for each individual light, and OPT will adhere to this request.  OPT anticipates that 
the light flash duration (time on) will be between 1/4 second and 1/2 second. 
 
The Carmanah (www.solarmarinelights.com) Model 702-GPS is a fully-integrated, solar LED 
three-nautical-mile (3.4 miles) marine light with Global Positioning Satellite (GPS) 
synchronization.  The integrated GPS receiver will allow the lights to synchronize flash pattern 
timing. 
 
The following are the typical specifications of the Carmanah 702-GPS. 
 
■ Lens Color .................................................................................................................... Yellow 
■ Effective Intensity ................................................................................................. 18 Candela 
■ Nominal Night Range .................................................................................. 3.2 nautical miles 
■ Horizontal Output ................................................................................................. 360 degrees 
■ Minimum Autonomy ................................................................................................ 300 hours 
■ On/Off Level .......................................................................................................... 70/100 lux 
■ Illumination Technology ........................................................................................... 24 LEDs 
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■ Synchronization Technology ......................................................... Global Positioning System 
 

 
4.0 Need for Additional Information 

Listed bird species are protected under the U.S. Endangered Species Act (16 USC 1531), and, 
although the other migratory species in the project area are not in danger of extinction, they are 
protected under the U.S. Migratory Bird Treaty Act (16 USC 703).  Hence, there is a need to 
estimate possible levels of collisions and potential fatality of members of the bird community 
found in the location of the project. 
 
Collision-related mortality of seabirds has been well documented, particularly in relation to 
larger lighted structures (reviewed in Rich and Longcore 2006) and more recently at offshore 
wind farms (Drewitt and Langston 2006).  Currently, however, no data are available to address 
directly the risks incurred by seabirds at wave parks.  Furthermore, few avian data from the area 
of the proposed wave park are available to help assess the potential effects of this project on 
birds that reside in or traverse through the area.  Exceptions include some limited boat-survey 
data collected as part of regional monitoring activities for marbled murrelets and aerial- and 
boat-survey data conducted as part of the response to the New Carissa oil spill. In addition, 
general information on seasonal patterns in bird species composition in Oregon coastal waters is 
available from records of intensive, though anecdotal, observational data (“seawatches” and 
pelagic birding trips) provided by local birders.  Currently, all known data are being compiled to 
help with a preconstruction assessment of general avian collision risk at the proposed wave park. 
 
Information necessary for accurate predictions of the risk of collision between birds and WEC 
include:  (1) the abundance of avian species within and near the proposed wave park throughout 
the year; (2) flight characteristics (altitude, temporal patterns, etc.) of individuals within the 
proposed development area; and (3) direct or indirect determination of birds’ abilities to detect 
and avoid potential collisions with PowerBuoys under various environmental conditions.  These 
data then can be used as inputs for models that predict numbers of birds that will collide with 
PowerBuoys at the site.  Because no comprehensive data are available for birds at the proposed 
development area, either assumptions must be made about appropriate input values or data 
should be collected to provide these values. 
 

 
5.0 Study Plan 

5.1 Introduction and Overview 
 
The Offshore Avian Use Study will consist of a series of studies to collect the field data 
necessary to assess the collision-related effects of this proposed wave park on birds and will 
follow an adaptive course of action as indicated in Figure 3.  The Offshore Avian Use Study will 
consist of the following components:  (1) studies of avian presence to collect information on use 
of the wave park by the bird community as a whole; (2) risk-assessment modeling to estimate the 
annual fatality of seabirds at the proposed wave park; and (3) studies of behavioral-
avoidance/collision rates to collect information on avian avoidance behavior and fatality at the 
wave park.  At several points during the process, results of studies will be reviewed by the 
Aquatics Resources and Water Quality Committee, which will then determine if collision risk is 
sufficiently low that additional studies are unwarranted, or if there is need to continue with 
additional monitoring studies and/or alternative mitigation measures. 
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The data collection for the avian presence portion of the study (Figure 3, blue) will focus on 
ship-based survey data, supplemented by radar studies that provide information on nocturnal bird 
activity.  The key data to be collected for this study will include seasonal information on 
movement rates through the wave park (birds/km/h), bird species-composition, distance offshore, 
flock sizes (number of birds/flock), flight altitudes (in meters above sea level [asl]), and flight 
directions.  These data will provide input values for the risk-assessment modeling study (Figure 
3, yellow), for which existing models for estimating seabird fatalities at wind farms and other 
tower structures will be adapted for application to the OPT wave park.  Because the probability 
of birds avoiding collisions with WEC is unknown, a range of fatality estimates will be provided, 
representing minimal and maximal avoidance rates.  If the maximal estimated fatality rate is 
deemed to be sufficiently high (by the Aquatics Resources and Water Quality Committee), we 
will initiate a behavioral-avoidance/fatality study to determine collision and/or avoidance rates of 
birds during initial deployment of the PowerBuoys (Figure 3, green Option 1b), in order to assess 
more precise estimates of risk and impact.  The observed avoidance rates would then be applied 
to the models to derive precise fatality estimates for all species.  If warranted, by the Aquatics 
Resources and Water Quality Committee, additional fatality studies will be undertaken to 
confirm predictions of low rates of collisions/fatalities following deployment (Figure 3, green 
Option 2b).  Alternatively, high fatality estimates may trigger additional measures to mitigate or 
reduce fatality rates (Figure 3, gray Option 2c). 
 

 
5.2 Avian Presence Study 

5.2.1  Boat-Based Sampling 
 
Monthly boat-based seabird surveys will be conducted in and around the proposed project area 
prior to deployment of PowerBuoys to increase our understanding of the at-sea distribution, 
seasonal occurrence, and behavior of species throughout the annual cycle.  The at-sea sampling 
also will enable us to collect high-resolution data on the distribution and abundance of marbled 
murrelets in this area, so that the risk-assessment modeling discussed below (Section 5.3) can be 
improved.
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FIGURE 3 
ADAPTIVE MANAGEMENT PLAN FOR OFFSHORE AVIAN USE STUDY AT THE PROPOSED REEDSPORT OPT 

WAVE PARK NEAR REEDSPORT, OREGON 

 

Behavioral-
Avoidance/Fatality Study 

(Section 5.4) 

Preliminary Assessment 
of Existing Data 

(completed) 

Risk-Assessment Modeling I 
(avoidance rates unknown) 

(Section 5.3) 

Avian Presence Study 
(Section 5.2) 

Risk-reduction Measures 
(Section 5.5) 

NO ADDITIONAL WORK WARRANTED 

Pre-deployment Post-deployment 

Aquatics Resources and 
Water Quality Committee 

Risk-Assessment Modeling II 
(avoidance rates known) 

Aquatic Resources and 
Water Quality Committee 

NO ADDITIONAL WORK WARRANTED 

Additional Fatality 
Studies 

(Section 5.4) 

Option 1a 

Option 1b 

Option 2a 

Option 2b 

Option 2c 

Risk-Assessment Modeling II 
(avoidance rates known) 

(Section 5.3) 
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The boat-based surveys will use standardized strip-transect sampling for birds at sea (Gould and Forsell 
1989) and will be conducted during two 2-3 day periods of sampling/month for 1 year. Surveys would be 
conducted systematically along a series of 7.5-kilometers-long east-west transect lines, extending westward 
from near-shore (~350 meters from shore), and spaced 1.2 kilometers apart.  The overall sampling area 
would include the proposed project area, as well as areas up to 8 kilometers to the south and north.  During 
each survey, a standardized north-south trackline through the proposed project area will be sampled to 
obtain additional information (especially for marbled murrelets). In addition, sea conditions permitting, 
site-specific data on flux rates (flights), and flight altitudes will be collected each day during a 1-hour 
fixed-point survey within the 800 by 800 meters project area.  It is expected that each complete run of the 
transect routes would require 2+ days of effort. Conducting the surveys twice each month, approximately 
two weeks apart, allows for measurement of within-month variation in numbers of individuals moving 
through the study area. 
 
During these boat-based surveys, data will be recorded on species (or lowest possible taxon), flock size, 
behavior, distance from transect line, flight direction, and flight altitude whenever possible.  During survey 
efforts, boat speed will be maintained at ~10 knots to maximize probability of detecting many species of 
diving birds (Miller et al. 2007).  Observers will record data on all birds observed ≤300  meters horizontal 
distance from the observer and within an arc from directly in front of the bow 90° to the side.  Two 
observers will be used to generate the best possible estimates of densities (Spear et al. 2004), with one 
individual conducting observation on each side of the vessel.  The “snapshot method” will be used to 
compensate for biases introduced by flying birds (Tasker et al. 1984).  Locations of transects will be 
recorded at a scale small enough that the data can be stratified geographically (i.e., within the wave park vs. 
outside of it, and by bins of distance from shore).  Counts of birds will be converted to density estimates 
based on the area sampled during each transect. 
 
The sampling protocol for boat-based portion of the avian presence study provides sufficient sample sizes 
to achieve our objective of obtaining avian presence data for the project area.  There will be multiple survey 
efforts within each season and within each month to obtain some measures of variance.  We will not be 
able to assess effects of yearly variation in numbers, but with multi-year cycles of seabird abundance 
among several species, accounting for such variation for all birds present would require effort outside the 
scope of this study.  
 
5.2.2 Radar Sampling 
 
A shore-based surveillance radar system will be used to obtain data on relative numbers of seabirds active 
during diurnal and nocturnal hours, which then can be applied to the pre-installation boat-based survey 
results in order to estimate numbers of birds present in the proposed development area at night.  A mobile 
radar lab is anticipated to consist of an X-band marine radar, transmitting at 9,410 MHz with peak power 
output of 12 kW (Cooper et al. 1991).  Sampling will include four hours of diurnal sampling and four 
nocturnal hours. Sampling efforts will be spread throughout the year to account for seasonal differences in 
daily activity patterns and will occur the year after the boat-based sampling (Section 5.2.1). 
 
Radar sampling will be used to measure the movement rates (targets/km/h), flight directions, and flight 
behaviors of radar targets through the area.  A “screen-shift” function on the radar will be used to enable us 
to sample to ~2.5 to 2.7 kilometers offshore (depending on where the system can be set up and how far 
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low-flying birds can be detected); OPT can then quantify movement rates in 500-m-wide distance zones. 
Because OPT will not be able to measure movement rates through the wave park itself, movement rates 
from zones just inshore of it will be used, assuming that movement rates and relative numbers in the 
development area and just inshore will be comparable. 
 
5.2.3 Avian Presence Study Metrics and Analyses 
 
Survey Results 
 
Data from boat-based survey efforts will be used to calculate species-specific density estimates for the 
general area of the proposed wave park as well as movement rates for birds flying within the project 
boundary at altitudes where they could potentially encounter PowerBuoys.  Densities will be calculated 
using both fixed-width transect strips (50 meters wide for marbled murrelets and smaller species; up to 300 
meters wide for larger species) and by applying observed distances from the transect line to program 
DISTANCE (Thomas et al. 2006).  These two estimators will allow flexibility in comparing results to other 
studies that use either of the two methods for determining densities.  Density estimates will be generated 
for all species observed for each month and across seasons. Mean densities will be determined in relation to 
distance from shore; using categories of nearshore (≤1.5 kilometers from shore, corresponding with 
Strong’s [2003] designation as well as the maximal marine radar sampling distance), offshore (1.5 to 5.0 
kilometers from shore, corresponding with Strong’s [2003] designation and encompassing the zone of the 
proposed wave park), and far offshore (5.0 to 7.5 kilometers from shore, beyond the seaward boundary of 
the PowerBuoy array).  Relative densities of birds observed nearshore and offshore from the boat-based 
sampling will be applied to results of radar sampling to estimate numbers of individuals flying through the 
proposed project area at night. Identification of birds beyond the proposed project area will help to identify 
species that may on occasion or under certain weather or ocean conditions move closer to shore and into 
the area of interest. 
 

 
5.3 Risk-Assessment Modeling Study 

An estimate of annual fatality rates of seabirds at the OPT wave park, will be calculated based on 
information that is collected during the avian presence study plus any additional information that is gleaned 
from pertinent published and unpublished literature.  Whenever possible, this risk metric (bird 
fatalities/WEC/year) will be estimated for the bird species-groups of interest (i.e., loons and grebes, 
albatrosses, petrels, shearwaters and fulmars, pelicans, cormorants, murres, marbled murrelets, other alcids, 
shorebirds, and sea ducks); however, the level of taxonomic resolution ultimately will depend on the data 
collected and the sample sizes that are available to us.  The model will be run after on-site survey data have 
been collected from the avian presence study before installation of the PowerBuoys to obtain a range of risk 
values and again following the behavioral-avoidance/fatality study, if initial risk-assessment model results 
warrant such behavioral studies to produce more precise estimates of risk (Figure 3, Option 1b; see Section 
5.4 below). 
 
Risk assessment models require data on movement rates of birds flying below the maximal above-water 
height of the PowerBuoys.  Movement rates will be calculated from the number of birds flying across the 
transect line less than 300 meters in front of the observer (or that would have crossed the transect line if 
they had not reacted to the vessel).  Birds crossing the transect because of obvious attraction to the boat will 
be excluded.  Rates will be calculated separately for each category of distance from shore.  To account for 
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birds flying toward or away from the shore, movement rates also will be measured during transit between 
primary transect lines and during sampling of the north-south trackline through the proposed project area.  
Minimum flight altitudes of all birds flying within the 300 meters sampling zone will be recorded.  For 
each species, relative numbers of individuals flying above and below the maximal height of the 
PowerBuoys will be calculated and applied to the overall movement rates to obtain appropriate movement 
rates for the models.  Rates and altitudes will also be calculated from observations during stationary 
sampling within the wave park boundary.  Such measures may be biased somewhat by birds responding to 
the presence of the vessel, but such biases will be examined by comparison of rates with results from 
nearby transects and will nevertheless provide information on seasonal differences. 
 
5.3.1 Risk-Assessment Model Study Metrics and Analysis 
 
Following methods developed for using radar and visual data for modeling seabird fatality at wind farms 
(e.g., Cooper and Day 2004, Cooper and Sanzenbacher 2006) and tall towers (e.g., Day and Cooper 2003, 
2004a, 2004b, 2004c), the boat-based observational data will be used on numbers, flight altitudes, and 
movement patterns of different species of seabirds as the basis for the risk-assessment modeling at the 
proposed wave park.  The proportion of radar targets observed during nocturnal hours to our boat survey 
numbers will be applied to also account for birds flying through the proposed development area at night.  
These movement rates through the proposed wave park form the first component of the risk-assessment 
modeling (Figure 4). 
 
A second component of the fatality modeling involves the horizontal-interaction probability, which is 
the probability that a seabird flying over the wave park will cross the airspace occupied by a PowerBuoy.  
To estimate this probability, we will use the cumulative area (i.e., side profile) of the above-water 
superstructure of all PowerBuoys and the total dimensions of the proposed wave park to estimate the 
probability of encountering a PowerBuoy. 
 
A third component of the fatality modeling involves flight altitudes, in that collision risk (vertical-
interaction probability based on flight altitudes) drops dramatically if all birds fly far above the ocean; 
conversely, vertical-interaction probabilities are high for bird groups that fly near the ocean surface.  This 
component is equal to the proportion of seabirds (for each or species-group of interest) that we observe 
flying at or below PowerBuoy height in the avian presence study. 
 
A fourth component of the fatality modeling involves the fatality p robability if there is exposure to a 
PowerBuoy, which is the probability of dying if a bird flies within the airspace occupied by the 
superstructure of a PowerBuoy.  Because the above-water portion of the PowerBuoy is a rigid structure, we 
will estimate the fatality probability to be 99 percent (i.e., 1 percent of birds colliding with the PowerBuoy 
will only graze the superstructure and, hence, will survive).  Initially, we will use a range of estimates for 
behavioral-avoidance r ates (0, 50, 95, and 99 percent) to apply to the model. If warranted, behavioral 
studies of collision/avoidance described in section 5.4 below will be used to estimate avoidance rates. 
Avoidance rates will be assumed to be higher during the daytime than at night and lower during inclement 
weather conditions (fog and heavy surf) than calmer and clearer conditions. 
 
A second component of the fatality modeling involves the horizontal-interaction probability, which is 
the probability that a seabird flying over the wave park will cross the airspace occupied by a PowerBuoy.  
To estimate this probability, we will use the cumulative area (i.e., side profile) of the above-water 
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FIGURE 4 

SCHEMATIC DIAGRAM OF THE PRIMARY STEPS IN CALCULATING POSSIBLE FATALITY RATES OF BIRDS AT 
THE PROPOSED REEDSPORT OPT WAVE PARK NEAR REEDSPORT, OREGON 
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superstructure of all PowerBuoys and the total dimensions of the proposed wave park to estimate 
the probability of encountering a PowerBuoy. 
 
A third component of the fatality modeling involves flight altitudes, in that collision risk 
(vertical-interaction probability based on flight altitudes) drops dramatically if all birds fly far 
above the ocean; conversely, vertical-interaction probabilities are high for bird groups that fly 
near the ocean surface.  This component is equal to the proportion of seabirds (for each or 
species-group of interest) that we observe flying at or below PowerBuoy height in the avian 
presence study. 
 
A fourth component of the fatality modeling involves the fatality p robability if there is 
exposure to a PowerBuoy, which is the probability of dying if a bird flies within the airspace 
occupied by the superstructure of a PowerBuoy.  Because the above-water portion of the 
PowerBuoy is a rigid structure, we will estimate the fatality probability to be 99 percent (i.e., 
1 percent of birds colliding with the PowerBuoy will only graze the superstructure and, hence, 
will survive).  Initially, we will use a range of estimates for behavioral-avoidance rates (0, 50, 
95, and 99 percent) to apply to the model. If warranted, behavioral studies of collision/avoidance 
described in section 5.4 below will be used to estimate avoidance rates. Avoidance rates will be 
assumed to be higher during the daytime than at night and lower during inclement weather 
conditions (fog and heavy surf) than calmer and clearer conditions. 
 
The main components of this fatality model are shown in Figure 4.  In essence, the movement 
rates (i.e., flux rates), the horizontal-interaction p robability (i.e., the probability of flying 
through airspace occupied by a PowerBuoy if the bird crosses the wave park), and the vertical-
interaction p robability (i.e., the probability of hitting a PowerBuoys superstructure if flying 
through the airspace occupied by a PowerBuoy) are used to estimate the number of birds that 
might hit the superstructure (i.e., exposure ra te).  The fatality p robability then is used to 
estimate the probability of dying if the bird hits the structure to estimate possible fatality.  
Finally, the various behavioral-avoidance rates are used to estimate potential levels of fatality 
(i.e., number of fatalities/WEC/year) for each scenario and species-group. 
 

 
5.4 Behavioral-Avoidance/Fatality Study 

This portion of the study is the most difficult logistically, as no tested methods currently exist for 
monitoring avian fatalities at ocean buoys or WEC of any kind.  Approaches to answering the 
question of how many, if any, birds are killed at this wave park will be assessed in consultation 
with resource agencies.  
 
The most promising approach involves development of a camera system for measuring the actual 
avoidance and/or fatality rates at one or more deployed PowerBuoys. Currently, the most 
promising technology for such studies is an infrared (thermal imaging) camera system that has 
been developed for use on offshore wind turbines (Desholm et al. 2006).  The costs and 
limitations of using such technology on constantly-moving structures may be problematic, and 
significant advances in the design and reliability of such devices are needed before they could 
successfully be applied to these studies.  Other technologies for monitoring bird collisions, such 
as acoustic/vibration detectors (e.g., Pandey et al. 2007), are similarly in a developmental stage 
and face additional challenges for adaptation to the environment of an oceanic buoy. 
 
Results of these studies would be used to produce specific avoidance rates that then could be 
applied to the risk-assessment model described above (Section 5.3).  The methodology might 
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also be adopted for further studies to confirm model predictions (Figure 3, Option 2b) and/or 
assess results of risk-reduction measures that might be implemented (Figure 3, Option 2c; see 
Section 5.5 below). 
 

 
5.5 Risk-reduction Measures 

Results of various studies described in Sections 5.2, 5.3 and 5.4 will be reviewed by the Aquatics 
Resources and Water Quality Committee, which may determine that additional studies are 
unnecessary (Figure 3, Option 2a); that additional monitoring is warranted (Figure 3, Option 2b); 
or that measures should be taken to reduce collision/fatality risk at PowerBuoys (Figure 3, 
Option 2c). 
 

 
5.6 Constraints, Limitations, and Feasibility 

The paucity of existing data that could be useful in assessing avian risk at the proposed OPT 
wave park is indicative of the difficulties in obtaining such information and also highlights the 
value of gaining any additional knowledge of patterns of seabird behavior and use of these 
waters.  Each aspect of the proposed work has different constraints and challenges.  Boat-based 
survey efforts may be hampered by sea conditions, although we would attempt to schedule 
sampling times accordingly.  Nevertheless, bird activity might be expected to be radically 
different during conditions when surveys cannot be conducted, which might also be when 
avoidance behaviors might be hampered.  Radar sampling is also weather-dependent; and 
correction factors may need to be applied for low-flying individuals under some conditions. 
Studies of avoidance/collisions at wave parks are highly constrained currently by the lack of a 
proven technique for gathering such information.  Although it is likely that suitable technologies 
will be developed to provide such desirable information, it is uncertain how much time and trial 
efforts will be needed to produce a reliable monitoring system.  These limitations lead to the 
possibility that either assumed values or a plausible range of values (of avoidance rates) will be 
needed for fatality modeling efforts.  It may be possible to derive reasonable approximations 
from surrogate studies.  Nevertheless, any additional data derived from survey efforts in the area 
of the proposed development will greatly improve the assessment of risk not only for the 
immediate project but also for some applications to other sites. 
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1.0 Description of Issue 

Reedsport OPT Wave Park, LLC (OPT) is filing with the Federal Energy Regulatory 
Commission (FERC) a license application for a 35-year license to develop and operate the 
Reedsport OPT Wave Park.  The project would consist of deployment and operation of 10 
PowerBuoy® wave energy converters (WEC) having a total capacity of 2.1 megawatt (MW), to 
be located approximately 2.5 miles off the coast of Gardiner in Douglas County, Oregon (Figure 
1).  The ½-mile-by-½-mile (160 acres, 0.65 km2) project area represents the area within which 
the 10-PowerBuoy array would be deployed.  The actual footprint of the constructed array is 
expected to be only about 1,000 feet by 1,300 feet (300 meters by 400 meters) or approximately 
30 acres (0.12 km2).  The PowerBuoys will be deployed in an array of three rows, approximately 
in an east-west orientation and perpendicular to the beach.  Two rows will consist of three 
PowerBuoys and one row will consist of 4 PowerBuoys.  OPT plans to deploy the 10-
PowerBuoy array during the summer of 2011. 
 
Large floating objects such as WEC will potentially reflect and scatter wave energy in addition 
to the wave energy they absorb.  Stakeholders have expressed concerns about the potential 
impacts of wave farms to the physical environments and ecosystems.  The elements of this work 
plan are based on criteria set forth in the Oregon Territorial Sea Plan, Part Two (Oregon Ocean 
Policy Advisory Council [OPAC] 1994) 
 

 
2.0 Relevant Existing Information 

The PowerBuoy generates power by taking the up-and-down motion of the surface waves and 
using it to cycle hydraulic cylinders.  The hydraulic fluid is then pumped through a hydraulic 
motor, which is made to spin.  In this way, the reciprocating motion is converted into rotational 
motion.  In the PowerBuoy, the hydraulic motor is coupled to a generator which generates AC 
current that is smoothed into DC current, and then is converted back to 60 Hz synchronous three-
phase power.  This AC to DC to AC electrical conversion occurs in each PowerBuoy before 
exiting and being transmitted to the subsea pod.  The subsea pod houses switching gear and a 
transformer, which is used to increase the voltage before the power is transmitted to shore 
(Figure 2).  The subsea pod is about 6 feet in diameter and about 15 feet in length.  It rests on the 
seabed below the PowerBuoys and is held down with pre-cured concrete ballast blocks.  The 
power produced by the PowerBuoys is routed into the pod through watertight penetrators.  The 
10 PowerBuoys will share the one pod. 
 
The generated power will be transmitted to shore for interconnection to the electrical grid via an 
armored subsea cable.  The cable will be connected to the PowerBuoy array and will follow an 
easterly course about two miles to the underwater outlet of an existing effluent discharge pipe, 
which is located about 0.5 miles from shore.  This portion of the cable, seaward of the effluent 
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 
REEDSPORT PROJECT POWERBUOY ARRAY 
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pipe outfall, will be buried in the seabed to a minimum depth of about 3 to 6 feet (about 1 to 2 
meters). 
 
The Electric Power Research Institute (EPRI) conducted a wave energy feasibility definition 
study for a number of sites in Oregon in 2004 (EPRI 2005), including the proposed project area.  
EPRI concluded that Oregon has very powerful waves and that the total wave energy resource 
potential off the coast of Oregon has the potential to supply about 20 percent of the state’s total 
electrical demand.  EPRI reported that the nearest wave data buoy to the project site is the 
Coquille River Station (CDIP 0037) data buoy, located at a depth of 210 feet (64 m) about 
70 miles (110 kilometers) southwest of the project site.  From results of the 12 years of available 
data (1984 to 1996), the average annual wave power at the data buoy is 21.2 kW/m, ranging from 
about 6 kW/m to 41 kW/m (Figure 3; EPRI 2005).  This range represents seasonal variation in 
average wave power with the highest energy occurring during the winter and lowest energy 
occurring during the summer (EPRI 2005).  The largest single-wave event was estimated to be 
49.2 feet11

 

, and the median height (trough to crest) of the one-third highest waves for a 12-hour 
period averaged over the 12-year dataset was 25.6 feet (EPRI 2004). 

FIGURE 3 
MONTHLY AVERAGE WAVE POWER GENERATED AT COQUILLE RIVER 

STATION (CDIP 0037) DATA BUOY, LOCATED ABOUT 70 MILES (110 
KILOMETERS) SOUTHWEST OF THE PROJECT SITE 

 
Source:  EPRI 2004 

 
A recent report analyzed the potential impact of a number of wave energy device types, 
including the PowerBuoy, off the southwest coast of England (“Wave Hub Development and 
Design Phase Coastal Processes Study Report” by Halcrow Group Limited).  In that case, the 
wave energy park is located more than 20 kilometers offshore, and potential wave height 
modifications were inferred using a simple numerical model that assumes the wave buoys 
behave like solid pilings.  Results suggest that the wave heights near the shoreline could be 
altered by a few percent. 
 
                                                 
11  This statistic should not to be confused with the 100-year wave condition, which is the design criterion for the 

mooring and PowerBuoy structures. 
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3.0 Project Effects 

Due to its small size and distance from shore, OPT does not expect the 10-PowerBuoy array to 
significantly attenuate wave energy at the beach.  The PowerBuoys installed will be at the 
Reedsport Project have a float diameter of 36 feet and will be placed approximately 330 feet 
apart.  Based on a Fresnel analysis (a numerical model) of the PowerBuoy array at these 
dimensions, OPT estimated attenuation of about 12 percent behind the PowerBuoys and a worst-
case instantaneous attenuation of wave amplitude at the beach of 2.1 percent.  This estimate 
assumes monochromatic waves, which would be worst case, and a directional wave spreading 
factor of 0.95.  Surfrider provided an independent analysis at a February 5, 2007 Oregon 
Solutions Recreation/Public safety meeting that confirmed an attenuation of less than 15 percent, 
given the current level of wave energy conversion technology and the density and placement of 
the proposed PowerBuoys. 
 
An analysis by the Office of Naval Research in an environmental assessment for the installation 
of up to six 40 kW PowerBuoys offshore, a Marine Corps base in Kaneohe Bay, Hawaii 
concluded that the PowerBuoys would have only a very localized effect on currents, wave 
direction, and shoreline physiography.  Currents would only be affected within an area that 
would not extend more than a few PowerBuoy diameters (Department of the Navy 2003).  While 
the Hawaii site differs physically from the Reedsport site, OPT believes these findings suggest 
that a project the size of the proposed Reedsport OPT Wave Park would only have a negligible 
effect on ocean currents, wave attenuation, and related erosion and/or accretion patterns in the 
Coos littoral cell. 
 
However, because of the lack of empirical data and uncertainty inherent in the above analyses, 
the Aquatic Species Subgroup has expressed concerns about the potential impacts of the project 
to the physical environments and ecosystems (e.g., affect currents and erosion/accretion at the 
beach).  Depending on local sea state, and the size and other characteristics (e.g., porosity), of the 
array of PowerBuoys, they could cause changes in wave height and direction in its lee, at length 
scales similar to the spacing between the devices (330 feet). 
 

 
4.0 Need for Additional Information 

To address stakeholder concerns, OPT proposes to conduct a Wave, Current, and Transport 
Study to assess changes to the wave field and water column characteristics due to the placement 
of the PowerBuoy array. 
 

 
5.0 Study Plan 

OPT’s proposed Wave, Current, and Sediment Transport Study will provide an effective means 
to obtain site-specific data and evaluate, through associated modeling of acquired data, potential 
effects of the project on waves and currents.  Results of the modeling can be used to predict 
project effects, if any, on sediment transport.  In the event that substantial effects on waves and 
currents are observed, additional evaluation of effects on shoreline processes may be warranted. 
 
OPT has consulted with a group, led by Tuba Özkan-Haller of the College of Oceanic & 
Atmospheric Sciences, Oregon State University, to develop the Wave, Current, and Transport 
Study Plan, presented in this section. 
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The study plan authors anticipate that the plan will either provide reassuring data that suggests 
that effect of the wave energy park is minimal, or show that significant effects are present and 
therefore trigger the need to evaluate appropriate measures within the adaptive management 
process.  The proposed study focuses on: 
 
1. Identifying the near-field effects of the PowerBuoys; and 
2. Monitoring the bathymetry, shoreline contour, and water column properties to capture any 

anomalous nearshore effects. 
 

 
5.1 Sampling Methods and Rationale 

The proposed monitoring plan is depicted schematically in Figure 4 and includes in-situ 
observations of the wave field, vertical structure of horizontal currents and water-column 
properties, and synoptic observations of the wave field near the PowerBuoys with an X-band 
radar system.  Changes to the topography and bathymetry are monitored using regular beach 
surveys as well as a video-based monitoring system.  A numerical model of the effects of the 
PowerBuoys on the wave field utilizes these measurements either as input (e.g., bathymetry) or 
for calibration and validation purposes.  Each component is discussed briefly below. 
 
■ In-situ Observations:  Wave observations near the PowerBuoy array will consist of in-

situ observations of the directional waves using two acoustic Doppler current profilers 
(ADCPs), one seaward and one shoreward of the wave park.  These observations sample 
the scattering pattern induced by the PowerBuoys and will serve as ground-truth for remote 
sensing observations (described next) and as input to and verification of a numerical model 
(described below).  The in-situ observations will also document changes in the vertical 
structure of horizontal currents, and the temperature and salinity fields.  In-situ instruments 
will be deployed over a two-month period during intermediate wave conditions (spring or 
early fall) shortly after the installation of the 10-PowerBuoy array. 

■ X-Band Radar Observations:  This system is capable of imaging nearshore waves at the 
high spatial and temporal resolution necessary for nearshore applications with an image 
footprint radius of about 2 to 3 kilometers.  The system can be deployed onboard a ship 
and will provide a unique synoptic view of the wave scattering from individual 
PowerBuoys.  In-situ ADCP data collected near the PowerBuoys and within the footprint 
of the radar images will be used to calibrate the wave radar data in order to estimate wave 
height variations across the imaged area.  Such calibrated radar image sequences will 
provide a unique and powerful data set for wave model comparisons.  Five 1-day 
deployments are planned; at least two will coincide with the time the in-situ instruments 
are in place.  At least two deployments will be during moderately large wave conditions. 

■ Video Observations:  Observations will be accomplished using Argus-like optical remote 
sensing approaches.  Sampling will be monthly, carried out manually, and will be based on 
a single digital camera that has been modified to collect time exposure images.  The 
camera will be mounted in a fixed survey spot and will collect imagery from a suite of 
views that will be merged and geo-rectified later in the lab.  Features such as the shoreline 
and sand bar locations will be mapped over a substantial (~4 kilometers) length of beach.  
A baseline will be established prior to any device installations, and then over time, 
potential anomalies associated with PowerBuoy installations can be detected. 
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FIGURE 4 
MONITORING PROGRAM FOR THE REEDSPORT WAVE ENERGY PARK 

 
Note:  Sensor locations are subject to change. 
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■ Beach Monitoring:  This component has two key objectives:  first, document the baseline 
conditions at the Reedsport site.  These data are important for establishing baseline 
conditions that will be used in the initial development of numerical models.  Second, 
initiate a field-based observation program to document changes to the beach and nearshore, 
and compare those measured changes with the natural envelope of variability determined 
for the Reedsport site.  Data collected during the observation phase of the study will be 
utilized by the numerical modeling.  Monitoring of the beach profile network and 
topography (contours) will be carried out every three months.  Jet ski surveys of the 
nearshore will be conducted only once to provide the necessary data for the wave modeling 
effort. 

■ Numerical Modeling:  This component of the study is geared towards modifying existing 
wave propagation models by approximating the PowerBuoys as stationary devices with 
associated empirical “transmission” coefficients.  Numerical models that can predict the 
transformation of waves from deep water (where they are observed by NDBC/CDIP 
buoys) to the nearshore already exist.  As part of this work, we will augment these models 
to represent the presence of individual or an array of PowerBuoys and validate the 
predictions with observations.  The observation program above is geared towards learning 
more about the nature of this scattering effect and will be used to calibrate empirical 
coefficients in the modeling framework.  Model results that consider the presence of the 
PowerBuoys can then be compared to model results for the area in the absence of them to 
quantify the effect of the wave park farm. 

 

 
5.2 Sampling Frequency Needs to Meet Specific Objectives 

The proposed monitoring plan includes the following frequency: 
 
■ In-situ Observations:  A two-month deployment shortly after installation of the 

10-PowerBuoy array is planned. 
■ X-Band Radar Observations:  Five 1-day deployments are planned.  A few will coincide 

with in-situ observations; others will be at moderately large wave conditions (when the in-
situ instruments may no longer be deployed). 

■ Video O bservations:  Sampling will be monthly, for a period agreed by the Aquatics 
Implementation Committee through the Adaptive Management Process, carried out 
manually, and will be based on a single digital camera that has been modified to collect 
time exposure images. 

■ Beach Monitoring:  Monitoring of the beach profile network and topography (contours) 
will be carried out every three months, for a period agreed by the Aquatics Implementation 
Committee through the Adaptive Management Process.  Jet ski surveys of the nearshore 
will be conducted once to provide the necessary data for the wave modeling effort. 

■ Numerical Modeling:  Modeling predictions will be carried out for any period of time in-
situ or radar observations are being collected.  Predictive model runs will also be carried 
out for normal as well as extreme wave conditions.  The Aquatics Implementation 
Committee will be notified when the modeling efforts commence. 

 
The outline below for the time line of monitoring is presented as two phases:  those that begin 
prior to any installation (“baseline” monitoring) and those undertaken following the placement of 
an array of PowerBuoys, at which time the monitoring program will be fully underway. 
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■ Design and Baseline Studies - The objective of this stage is directed toward analyses and 
measurements that provide a documentation of the environment at the site in the absence of 
PowerBuoys (the “baseline”).  This will include: 
− Analyses of the NDBC and CDIP buoy data to document the deep-water wave 

climates along the Oregon coast, including the development of a deep-water wave 
climate to the water depth at the project site; 

− Development and initial runs of the numerical models, applied both to examine the 
wave transformations for the undeveloped condition of the site and to produce initial 
predictions of the effect of the PowerBuoys; 

− Pre-development surveys of the beach and jet ski survey of the site; 
− Historical shoreline change analysis; and 
− Establish the ARGUS camera video site and begin observations of the beach and 

nearshore bars. 
■ Monitoring of  an  A rray of  E nergy E xtraction U nits - This phase will document the 

modified wave conditions of the PowerBuoys array, and its effect on the environment. 
− Deployment of ADCP’s and X-band radar to measure the waves and currents; 
− Numerical model analyses of the wave reduction and diffraction corresponding to the 

period of wave and current measurements, comparison between the models and data; 
and 

− Continue the periodic beach surveys and video observations to assess beach response 
to wave park. 

 

 
5.3 Metrics and Analyses 

The analysis that will be conducted for this study is discussed above in Section 5.1.  Metrics for 
each study component are discussed below. 
 
■ In-situ Observations:  Metrics will include wave height, wave direction, and vertical 

structure of mean currents, temperature, and salinity both seaward and shoreward of the 
PowerBuoys. 

■ X-Band R adar O bservations:  Observations will be processed with state-of-the-art 
methods to produce estimates of wave speed and wave direction over an area of radius 2 to 
3 kilometers.  Using in-situ estimates to calibrate the radar image may lead to estimates of 
wave height over the entire region. 

■ Video O bservations:  Products will include monthly time-exposure images of the 
submerged topography.  Variance images will give indication of the presence of any rip 
currents before and after buoy installation. 

■ Beach Mo nitoring:  Metrics will be based on shoreline position as a function of time.  
Development of potential rip embayments can be monitored. 

■ Numerical Modeling:  Metrics will be wave height and direction in the lee of the wave 
park, percent-change in the wave height at the outer edge of the surf zone due to the 
presence of the wave park, resulting surf zone circulation. 

 

 
5.4 Constraints, Limitations, and Feasibility 

The study outlined above does not include all necessary observations to assess if any observed 
shoreline changes can be linked to the presence of the wave park or if, instead, they were results 
of the natural variability of the coastal zone.  Therefore, if significant shoreline changes are 
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observed, appropriate additional steps or monitoring will be evaluated through the adaptive 
management process. 
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Appendix B - Recreation and Safety Plan 

During consultation in support of development of this license application, local stakeholders and state 

agencies raised concerns about the effects of deploying and operating the project on recreational   

fishing, navigation safety, and other recreational resources.  The effects of the proposed project on 

recreational resources and safety issues were identified and discussed throughout late 2006 and early 

2007 Oregon Solutions meetings and subsequent resource and subgroup meetings in support of 

development of the Declaration of Cooperation, the Preliminary Application Document  and this License 

Application. The project will have no effects on beach access, recreational facilities or any other known 

terrestrial use. In terms of ocean effects, stakeholders have expressed particular concern about 

navigation safety and to a lesser extent the effect on marine recreation including whale watching and 

sport fishing    

As a result of these consultations, OPT is proposing the following actions: 

 

■ Light PowerBuoys in accordance with U.S. Coast Guard (USCG) regulations with consideration for 

protection for offshore birds and recreational and commercial fishing vessels. Also have wave 

park clearly marked on navigational charts.  

■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid potential 

vessel strike.  

■ Install the terrestrial portion of transmission cable within the existing effluent pipe easement 

within the bed of the access road to minimize potential visual environmental effects 

■ Implement an Emergency Response/Recovery Plan.  A copy of a draft of the proposed plan is 

included in Appendix I of the FERC License Application. 

■ Join OFCC and have them administer safety of the buried cable. 

■ Implement a Marine Use/Public Information Plan, which will include. 

o Plans and procedures for designation of the PowerBuoy array as a Restricted Navigation 

Area (USCG) and No Fishing Area (ODFW).  Pursue similar designations with the Oregon 

Department of State Lands.  Establish and distribute the appropriate navigation chart 

modifications through the USCG. 

o Plans for lighting the PowerBuoys to minimize the opportunity for vessel collisions. 
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o Plans for a public information campaign to inform commercial and recreational users of 

the changes in designation and provide information about location, hazards, and how to 

manage a vessel that inadvertently enters the project area. 

 

■ Implement an Interpretive and Education Plan (including design and installation of interpretive 

displays on shore) 

■ Visual Assessment Review. OPT will conduct a Visual Assessment Review from the beach and the 

Umpqua Lighthouse with interested members of the Recreation and Public Safety Subgroup 

following installation of the first Powerbouy. 

■ Consider results of the Cetacean Study on recreational whale watching.  

■ Consider results of the EMF Study on recreational issues.  
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Appendix C - Crab and Fish Plan 

During consultation in support of development of this license application, local stakeholders and state 

and federal agencies raised concerns about the effects of deploying and operating the project on 

commercial crabbing and fishing.  The effects of the proposed project on commercial crabbing and 

fishing were identified and discussed throughout the late 2006 and early 2007 Oregon Solutions 

meetings and subsequent meetings with commercial fishermen and the Southern Oregon Ocean 

Resources Coalition.  These meetings further clarified the potential impacts of the project. 

As a result of these consultations OPT is proposing the following actions. 

■ Locate the project area in the deepest possible are to minimize the risk of entanglement of crab 

gear with the PowerBuoy mooring lines. 

■ OPT proposes to work with the crabbing industry (post-license issuance) to:   

(1) identify ways to minimize the potential for loss of gear; and 

(2) develop a protocol to recover or provide compensation for gear that becomes 

entangled in project mooring lines. 

■ Implement a Crabbing and Fishing Protection Plan in consultation with the crabbing/fishing 

subgroup and other interested stakeholders and agencies, to include the following measures:   

(1) plan and procedures for initiating a transport moratorium during the first eight weeks 

of every Dungeness crab season (which starts in December) to minimize damages to 

crab pot buoys;  

(2) establishment of a predetermined transit lane from the port to the project for project-

related vessels during construction and maintenance; and  

(3) plans to provide two weeks notice of PowerBuoy transport associated with scheduled 

maintenance throughout the term of the license or until needed (unscheduled 

maintenance, emergencies, and weather may not allow OPT to comply with the 

advanced notice). 

■ Join OFCC and have them administer safety of the buried cable. 

■ Implement the studies as described in Appendix A (Aquatic Species and Water Quality Plan), 

which include studies related to crab and fish. 
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■ Locate subsurface floats (underwater mooring floats) at depth of 30 to 50 feet to avoid potential 

vessel strike 

■ Implement a Marine Use/Public Information Plan, which will include: 

o Plans and procedures for designation of the PowerBuoy array as a Restricted Navigation 

Area (USCG) and No Fishing (ODFW).  Pursue similar designations with the Oregon 

Department of State Lands.  Establish and distribute the appropriate navigation chart 

modifications through the USCG. 

o Plans for lighting the PowerBuoys to minimize the opportunity for vessel collisions. 

o Plans for a public information campaign to inform commercial and recreational users of 

the changes in designation and provide information about location, hazards, and how to 

manage a vessel that inadvertently enters the project area. 
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Appendix D - Terrestrial and Cultural Resources Plan 

 

OPT initiated informal consultation with the Confederated Tribes of Coos, Lower Umpqua, and Siuslaw 

Indians (CTCLUSI) through the Oregon Solutions process in October 2006.  The CTCLUSI have interest in 

the Reedsport OPT Wave Park as the ancestral territory of the CTCLUSI encompasses the project area.  

The CTCLUSI’s main concerns about the project are disturbance of terrestrial archaeological sites and 

potential impacts to marine resources, though the CTCLUSI have decided to defer to the state and 

natural resource agencies on marine and other natural resource issues. A Memorandum of 

Understanding (MOU) was signed by the CTCLUSI and OPT in the summer of 2007. On August 30, 2007, 

the Commission formally designated OPT as the Commission’s non-federal representative for 

consultation with the Oregon State Historic Preservation Officer (SHPO) as required by Section 106 of 

the National Historic Preservation Act (NHPA) and the implementing regulations of the ACHP at 36 CFR 

§800.2.  OPT formally requested information from both the Tribes and the Oregon SHPO on the 

presence of known archaeological properties within the project area in a letter dated August 30, 2007. 

In a letter to OPT dated September 17, 2007, the Oregon SHPO stated that they were unaware of any 

previous cultural resource surveys completed near the proposed project area, but that the terrestrial 

portion of the project area has a high probability for the occurrence of archaeological sites or buried 

human remains.  The SHPO recommended extreme caution and the development of procedures for 

consultation triggered by the discovery of cultural material during future ground-disturbing activities.   

To address concerns related to ground disturbances, OPT is implementing a Cultural Resources Survey, 

Monitoring, and Contingency Mitigation Plan in accordance with a Memorandum of Agreement 

established with the CTCLUSI.  OPT has decided to place the terrestrial portion of the transmission cable 

entirely within the existing effluent pipe to minimize potential effects to cultural, environmental, and 

visual resources.  There will be no visual effects or ground disturbance activities associated with this 

aspect of the project and therefore no effect to terrestrial or cultural resources 

For the ocean side portion of the project the SHPO requested that an assessment be performed to 

assess potential effects of the Project to  cultural/historic resources located within the project boundary 

in the ocean. A copy of this assessment was provided to the SHPO on December __ 2009. The 

assessment concluded that the Reedsport OPT Wave Park is unlikely to have any effects on submerged 
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archaeological resources. A copy of the assessment is included in the License Application as Appendix 

__.  

OPT submitted to the SHPO on December ___, 2009 a revised project description and project boundary 

to reflect the proposed underground transmission line route, as well as a copy of an assessment of the 

project on cultural and historic resources.  OPT has also requested with this submittal SHPO concurrence 

on the Area of Potential Effect (APE).  

In summary, OPT proposes the following measures to eliminate or minimize project effects to cultural 
resources;  

 

■ Implement a Cultural Resources Survey, Monitoring, and Contingency Mitigation Plan consistent 

with the MOU signed with CTCLUSI and in consultation with the Confederated Tribes of the Coos, 

Lower Umpqua, and Siuslaw Tribes and Oregon State Historic Preservation Office (SHPO).  

■ Install the terrestrial portion of transmission cable within the existing effluent pipe easement 
within the bed of the access road to minimize potential visual, cultural, and environmental effects 

■ OPT will contract an archaeologist to evaluate any as yet unidentified undisturbed areas if 

required for use as staging areas for the project construction in order to investigate the presence 

of cultural resources or historic properties. At this time no staging areas or ground disturbance is 

proposed for this project. 
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EXHIBIT A - AUTHORIZED REPRESENTATIVES 
 

 
Party Authorized 

Representatives 
Contact Information  

Reedsport OPT Wave Park, 
LLC 

Philip J. Pellegrino Vice President of Member, 
Ocean Power Technologies, Inc. 
1590 Reed Road, Pennington, NJ  
08534 
Phone:  (609) 730-0400 
Fax:      (609) 730-0404 
Email:  
ppellegrino@oceanpowertech.com  
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Reedsport OPT Wave Park 
Adaptive Management Process Overview 
 
The parties to the Reedsport Wave Energy Project Settlement Agreement (“Parties” and 

“Agreement,” respectively) have agreed to participate in an adaptive management 

process (AMP or “Process”) designed to manage construction and operation of  

Reedsport OPT Wave Park, LLC’s (the “Company”) multiple-buoy Reedsport OPT 

Wave Park (“Project”) in a collective and adaptive manner to avoid or minimize impacts 

to aquatic resources, water quality, recreation, public safety, crabbing and fishing, 

terrestrial resources, and cultural resources.  The Parties intend that the Company’s 

implementation of the AMP be a condition of its Federal Energy Regulatory Commission 

(FERC) license.  The AMP does not prevent any Party from acting quickly in the event of 

an emergency.  An ancillary but important benefit of generating and analyzing data and 

information in this group is that it can be used to gain a more comprehensive ecological 

understanding of the effects of wave energy on the marine ecosystem more generally.  To 

that end, public data and information generated through the AMP will be able to be 

utilized by developers and stakeholders in evaluating other wave energy projects to the 

extent such data and information are applicable.  

 

The purpose of this overview is to comprehensively describe the various components of 

the Agreement’s AMP in one document.  For purposes of this document, the AMP 

includes the Company’s implementation of study and monitoring plans and any synthesis 

or analysis of data or information generated; analysis of and agreement on study and 

monitoring results; recommendations and decisions regarding the need for changes in 

study designs, methods and duration, or changes in construction methods or operations; 

implementation of those changes; and, in the case of disagreements among Parties, 

mediation to attempt to resolve disputes and reach consensus.  This document should be 

used as a reference tool in implementing the AMP; however, in the event of a conflict 

between the language in this document and the Agreement (including plans attached as 

Appendices A through D of the Agreement), the Agreement’s language shall control. 
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This document begins by generally defining adaptive management.  It then provides an 

overview of the organizational structure of the AMP, and then describes in detail each 

step of the AMP. 

 

1.0  Adaptive Management 

Adaptive management can be defined as “evaluating the performance of new 

management approaches and changing practices over time as experience is gained.”  

(West Coast Environmental Law).  Adaptive management prescribes an iterative process 

wherein activities can be changed or managed in relation to their efficacy in restoring 

and/or maintaining an ecological or other system in some desired range of conditions.  A 

key component is in the establishment of a feedback mechanism whereby monitoring or 

studies can be used in combination with an understanding of the ecosystem to alter 

behavior, if necessary, to obtain future system conditions compatible with the desired 

conditions and/or to avoid or minimize undesired effects.  

 

2.0  Organizational Structure 

The AMP’s organizational structure consists of a Coordinating Committee, four 

Implementation Committees, and a Licensing Compliance Coordinator (each described 

below).  The Coordinating Committee will serve as an umbrella organization that 

addresses all issues raised under the Agreement.  Implementation Committees for each of 

the substantive appendices (Aquatics and Water Quality, Recreation and Public Safety, 

Crabbing and Fishing, and Terrestrial and Cultural Resources) will oversee the 

Company’s implementation of Appendices A through D, particularly study and 

monitoring implementation, and provide recommendations and technical support to the 

Coordinating Committee.  A Licensing Compliance Coordinator designated by the 

Company will coordinate among the various committees and oversee the Company’s 

implementation of its FERC license and the Agreement. 
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2.1 Coordinating Committee (Settlement Agreement (SA) at ' 4.2) 

The Licensing Compliance Coordinator (Section 2.3 below) will convene the 

Coordinating Committee within 120 days after FERC issues a license for the Project.  

The Coordinating Committee will be composed of a representative from each Party to the 

Agreement.  No one Party or representative will lead the substantive discussion within 

the Committee; all representatives will work together and strive to act by consensus.  For 

purposes of the Agreement and the AMP, “consensus” means that any decision must be 

acceptable to all members of a Committee who have expressed an interest in the issue 

(i.e., something those members can at least “live with”).   

 

Committee members will receive all communications related to the AMP, including 

monitoring and study results, and quarterly and annual reports.  The Coordinating 

Committee has broad authority under the Agreement to address any issues related to 

implementation of the Agreement by consensus of the Committee’s representatives, and 

therefore will be able to intervene in any part of the Process should it so choose.  In 

addition, the Coordinating Committee may set direction for the Implementation 

Committees on their operation and focus, and may change Implementation Committee 

membership.  In the context of the AMP, however, the Coordinating Committee’s only 

specified role will be to attempt to resolve any disputes that may arise within an 

Implementation Committee or between two or more Implementation Committees as the 

Implementation Committees work to oversee study and monitoring plan implementation 

and respond to results, and to consult with the Company regarding the content of Annual 

Reports.  The dispute resolution process is described in detail in Section 3.5, below.    

 
2.2 Implementation Committees (SA ' 4.2) 

The Licensing Compliance Coordinator (Section 2.3 below) will convene four 

Implementation Committees within 120 days after FERC issues a license for the Project: 

the Aquatic Resources and Water Quality Committee, Recreation and Public Safety 

Committee, Crabbing and Fishing Committee, and Terrestrial and Cultural Resources 

Committee (each also referred to as an “Implementation Committee”).   
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The Implementation Committees are charged with overseeing the Company’s 

implementation of the Agreement’s appendices, which include agreed-upon study and 

monitoring plans, and participating in the adaptive management process.  At its 

execution, the Agreement includes studies related to aquatic and water quality issues only 

(Appendix A); however, the AMP allows Implementation Committees to address issues 

outside of those initially studied, including issues related to recreation, public safety, 

crabbing and fishing, terrestrial resources, and cultural resources, as well as aquatic and 

water quality resource issues not addressed in initial studies.   

 

Parties may designate a representative to an Implementation Committee as indicated in 

Table 1.  No one Party or representative will lead the substantive discussion within the 

Implementation Committee; all representatives will work together and strive to act by 

consensus.  For purposes of the Agreement and the AMP, “consensus” means that any 

decision must be acceptable to all members of a Committee who have expressed an 

interest in the issue (i.e., something those members can at least “live with”).   
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Table 1.  Implementation Committee Membership.   
Aquatic Resources and 
Water Quality Committee 

Recreation and 
Public Safety 
Committee 

Crabbing and 
Fishing 
Committee  

Terrestrial and 
Cultural 
Resources 
Committee 

-The Company 
-NOAA Fisheries Service 
-USFWS 
-USDA-FS 
-ODFW 
-PRD 
-WRD 
-DEQ 
-DLCD 
-Oregon Shores Conservation 
Coalition 
-Surfrider 
-SOORC 
 
 

-The Company 
-USDA-FS 
-PRD 
-WRD 
-DLCD 
-Surfrider 
-SOORC 
 
 

-The Company 
-ODFW 
-SOORC 
 
 

-The Company 
-USFWS 
-USDA-FS 
-PRD 
-ODFW 
-Oregon Shores 
Conservation 
Coalition 

 

The AMP is set forth in detail in Section 3.0, below.  However, key functions of the 

Implementation Committees include: 

 
■ reviewing Quarterly Reports containing status reports on ongoing monitoring and 

studies, as well as study plans for the coming quarter; 
 
■ reviewing and evaluating study and monitoring results to determine whether results 

are properly characterized and whether any screening criteria have been met; 
 
■ determining resource management objectives and formulating new screening 

criteria for resources that do not yet have them, and modifying screening criteria 
where warranted;  

 
■ determining whether a change in the Project (see Section 3.3 below) is required as a 

result of meeting a screening criterion, or whether existing management practices 
continue to be appropriate; 

 
■ evaluating Response Plans proposed by the Company where the Implementation 

Committee has determined that a change in the Project is required, and determining 
whether to adopt, modify or propose an alternative to the Company’s Response 
Plan; 
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■ where critical adverse effects require immediate response, agreeing on actions that 
the Company can take to address those effects;  

 
■ providing input on the Company’s Annual Report to FERC that summarizes any 

monitoring or study results and any Implementation Committee decisions, and 
describes study plans for the coming year; and 

 
■ participate in dispute resolution (described in Section 3.5 below) when unable to 

reach consensus on any of the issues before the Implementation Committee. 
 
Representatives should have sufficient familiarity with the issues addressed by an 

Implementation Committee to be able to actively participate in Committee discussions.  

Representatives will serve as a primary source of technical support for the adaptive 

management process, but Implementation Committees may also request that the 

Company fund a mutually agreed-upon third party technical expert to assist their 

members in reaching decisions. 

 

The Company shall provide a facilitator at the first of each Implementation Committee 

meetings, and thereafter on request of an Implementation Committee for the first year 

after the Effective Date. 

 

2.3 Licensing Compliance Coordinator (SA ' 4.2.3) 

The Company will designate a Licensing Compliance Coordinator tasked with overseeing 

implementation of the FERC license and the Agreement, including the AMP.  The 

Coordinator’s primary job in the context of adaptive management will be to work closely 

with the Company and both the Coordinating Committee and the Implementation 

Committees to ensure that the AMP is implemented in accordance with the terms of the 

Agreement.  The Parties intend that the Coordinator will provide support to the 

Coordinating Committee and Implementation Committees, including helping set 

meetings, ensuring that reports are prepared and completed in a timely manner, and 

maintaining important documents, meeting minutes, and data to be made available to 

Implementation Committee members.  At the Coordinating Committee or an 

Implementation Committee’s direction, the Licensing Compliance Coordinator will also 

share appropriate information with the public on a Web site or by other method.  
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3.0 Reedsport Adaptive Management Process 

As indicated above, the AMP includes the Company’s implementation of Appendices A 

through D to the Agreement, including study and monitoring plans and any synthesis or 

analysis of data or information generated; analysis of and agreement on study and 

monitoring results; recommendations and decisions regarding the need for changes in 

study designs, methods and duration, or changes in construction methods or operations; 

implementation of those changes; and, in the case of disagreements among Parties, 

mediation to attempt to resolve disputes and reach consensus.  Each of these steps is 

described in detail below and is illustrated in Fig. 1.   

 

3.1 Implementation of Study and Monitoring Plans (SA ' 3.3.2, 3.3.9) 

As part of the settlement process, the Aquatic Resources and Water Quality Subgroup 

met over the course of a year to develop the study and monitoring plans contained in the 

Agreement’s Appendix A.  Those are the cetacean study plan, electro-magnetic field 

study plan, pinniped study plan, fish and invertebrate study plan (focused on alteration of 

habitat and effects of project installation), offshore avian study plan, and the wave, 

current and sediment transport study plan. 

 

Each of the plans was specifically designed by the Aquatic Resources and Water Quality 

Subgroup to evaluate the Project’s effects, if any, on various resources, and to inform 

management of the Project through this AMP.  These plans form the basis for monitoring 

aquatic and water quality resource issues.  The plans serve two purposes.  First, 

monitoring is used to collect data and information on the Project’s effects on the 

surrounding ocean ecosystem.  Second, monitoring will be used to develop, assess, and 

utilize screening criteria implemented to adaptively manage the Project.   

 

The Company will implement these plans and provide the resulting data or information in 

the form specified in the applicable study plan.  For example, observations of pinnipeds 

will be tabulated and provided to the subgroup as is, whereas results of field efforts such 
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as benthic infauna will be analyzed consistent with the methodology within the study 

plan and a report prepared to be distributed.  The resulting data or information will be 

provided to the Parties’ representatives (as described in Section 3.2 below) for 

consideration.  

 

3.2  Analysis of Study and Monitoring Results, Other Relevant Information (SA 

'' 3.3.3, 3.3.4)   

Implementation Committees will meet between 30 and 60 days after the Company 

releases the results of studies or monitoring in accordance with the plans described above, 

or sooner than 30 days with agreement of the Implementation Committee members.  In 

the case of critical adverse effects on a resource, any Implementation Committee member 

may direct the Licensing Compliance Coordinator to schedule a meeting as soon as 

practicable. 

 

Meetings will be in person or by conference call as determined by those Implementation 

Committee members who express an interest in the issue.  Any Committee member can 

elect to participate in any meeting by phone.  For example, when the Company has 

completed the final report for the benthic infauna analysis, it will provide those results to 

each Party’s designated representative (Exhibit A to the Agreement), to each Party’s 

Coordinating Committee representative, and to each Party’s representative to the Aquatic 

Resources and Water Quality Committee.  The Company or the Licensing Compliance 

Coordinator will then schedule a meeting of the Aquatic Resources and Water Quality 

Committee within 60 days after providing the results.   

 

At the meeting, Implementation Committee members will discuss whether monitoring 

and study results have been properly characterized and, if so, determine whether any 

screening criteria have been met.  Comparisons of pre-project, construction, and post-

construction monitoring data will be used along with screening criteria to evaluate the 

Project’s effects.  If a screening criterion has been met, the Implementation Committee 

will then determine whether a change in the Project is required to address the issue or 
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whether, based on the members’ best professional judgment, existing management 

practices continue to be appropriate.  Continued implementation of existing management 

practices might be appropriate, for example, if a screening criteria is met but the 

Implementation Committee determines that current management practices already 

sufficiently minimize adverse impacts, that there are no additional minimization or 

avoidance measures that could be implemented and ongoing adverse impacts are not 

critical, or that identified measures would not provide sufficient benefits given their cost.  

The process for requesting changes in the Project is described in Section 3.3, below. 

 

In the case of resources for which screening criteria have not yet been defined, 

Implementation Committees are obligated to consider on an ongoing basis whether study 

or monitoring results provide sufficient basis to formulate screening criteria.  Screening 

criteria need not be numerical, but should be based on best professional judgment and the 

best available science.  Similarly, Implementation Committees will consider whether 

modifications to existing screening criteria are warranted.  If new or modified criteria are 

warranted, the Implementation Committee will meet as necessary to do so within 3 

months.  The Implementation Committee may also determine that a new study is needed.  

As noted in Section 2.2 above, the Implementation Committee may retain the assistance 

of a technical expert.   

 

In addition to meeting after study or monitoring results are completed, Implementation 

Committees can also meet at the request of any Implementation Committee member to 

discuss information contained in a Quarterly Report or Annual Report (see Section 3.4 

regarding reports), or new information (which includes a new scientific understanding of 

existing information) obtained from other sources (i.e., sources other than the Company’s 

studies or monitoring) that is relevant to the Project’s potential resource effects.  At these 

meetings, the Implementation Committee will address the same questions set forth above, 

namely whether screening criteria have been met, whether to formulate new screening 

criteria or modify existing screening criteria, and whether a change in Project 

management is required as a result of meeting a screening criterion. 
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Throughout this Process, the Implementation Committees will strive to conduct their 

business by consensus.  Any disagreements over whether results are properly 

characterized, whether screening criteria have been met, whether to formulate new 

screening criteria or modify existing screening criteria, whether additional monitoring or 

study is required, whether a change in Project management is required as a result of 

meeting a screening criterion, or any other disagreements, will be addressed through the 

Agreement’s dispute resolution process (described in Section 3.5).  

 

At any time, the Company may propose Project changes in the form of a Response Plan 

by e-mail or similar communication to the Implementation Committee members.  Upon 

written approval (by e-mail or other form) from Implementation Committee members, the 

Company will implement the Response Plan subject to any required FERC or other 

agency approvals.  If any Implementation Committee member objects, the Company will 

convene the Implementation Committee to follow the AMP. 

 

3.3 Change in the Project  (SA '' 3.3.5 - 3.3.7) 

If, as a result of meeting a screening criterion, an Implementation Committee determines 

that a change in the Project is required, the Company will prepare a proposed avoidance, 

minimization or mitigation plan (“Response Plan”).  The Response Plan may include 

design changes, operational changes, structural changes, changes in maintenance or other 

management, changes in monitoring or studies, new monitoring or studies, temporary 

suspension of construction or operations, or removal of one or more structures.  The 

Response Plan will also include any additional monitoring necessary to judge the 

Response Plan’s success at addressing the issue raised, the results of which will also be 

provided to the Implementation Committee.  The Company will invite input from 

appropriate members of the Implementation Committee during this time, and while the 

Company will not be obligated to include specific recommendations in its proposed 

Response Plan, it will respond to any input received.  The Company will provide a 

proposed Response Plan to the Implementation Committee within 60 days of the 
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Committee’s request, and the Committee will meet within 30 days of receiving a 

proposed Response Plan from the Company. 

 

At its meeting, the Implementation Committee will determine whether to adopt the 

proposed Response Plan, modify the proposed Response Plan, or choose an alternative 

Response Plan.  The Implementation Committee will make best efforts to reach 

consensus.  Additional meetings may be scheduled as necessary; however, if consensus is 

not reached on a final Response Plan within 60 days of the Implementation Committee’s 

first meeting to review the proposed Response Plan, any Party may submit the 

disagreement for dispute resolution (described in Section 3.5).  This does not mean that 

discussion will end at 60 days, or that dispute resolution will always be triggered at that 

time; however, allowing Parties to trigger dispute resolution at any time after the initial 

60-day period ensures that difficult problems can be dealt with in a timely manner.  If any 

member of the Implementation Committee, after making best efforts to reach consensus, 

believes that additional discussion would not be fruitful, the member need not wait for 

the expiration of the 60-day period, but may trigger dispute resolution at that time.   

 

In some cases, the Implementation Committee may believe immediate action is required 

to address critical adverse effects of the Project.  In that case, the Committee will either 

(1) make best efforts to agree on a Response Plan that the Company can implement 

immediately to address the effect, or (2) direct the Company to develop a proposed 

Response Plan within a specified time period (i.e., shorter than the 60 days normally 

prescribed for plan development). 

 

Once an Implementation Committee has agreed to a final Response Plan, or upon 

successful conclusion of dispute resolution resulting in a final Response Plan to which 

the Parties agree, the Company will submit the final Response Plan to FERC.  This filing 

will include the appropriate request for FERC approval or license amendment, depending 

on the type of changes or additional license requirements included in the Response Plan.   
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3.4. Updates and Reports (SA ' 3.3.8) 

The Company will prepare Quarterly Updates and Annual Reports.  The Company will 

distribute the Quarterly Update by e-mail or similar method, and will provide a brief 

update on the status of any ongoing monitoring and studies, as well as plans for the next 

quarter.  The Quarterly Updates will be provided to each Party’s Implementation 

Committee representative (e.g., if the Quarterly Update includes aquatic resource 

monitoring results, it will be provided to the Aquatic Resources and Water Quality 

Committee members).   

 

The Company will prepare an Annual Report to FERC in consultation with the 

Coordinating Committee and Implementation Committees.  On a calendar year basis, the 

Annual Report will summarize monitoring and study results, describe any Committee 

decisions (e.g., regarding the need for changes in management), and describe study and 

monitoring plans for the coming year.  The Company will submit the Annual Report to 

FERC, and will also provide a final copy to each Party’s designated representative 

(Exhibit A to the Agreement), each Party’s Coordinating Committee representative, and 

the members of relevant Implementation Committees.  The first Annual Report will be 

due on April 1 after license issuance, except that if the License is issued between October 

1 and April 1, the first Annual Report will be due on the second April 1 following 

issuance of the License.  For the first five years after license issuance and thereafter on 

request of the Coordinating Committee, the Company will convene a meeting to present 

the Annual Report to the Coordinating Committee after submission to FERC.   

 

3.5 Dispute Resolution (SA ' 7.5) 

As mentioned in Section 3.2, Implementation Committees will strive to conduct their 

business by consensus.  Any disagreements that arise in the AMP, including disputes 

over whether study or monitoring results are properly characterized, whether screening 

criteria have been met, whether to formulate new screening criteria or modify existing 

screening criteria, or whether a change in Project management is required as a result of 
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meeting a screening criterion and, if so, what the resulting Response Plan should contain, 

will be addressed through the Agreement’s dispute resolution process.  

 

Generally, an Implementation Committee member must give notice to all Parties of the 

dispute within 30 days after learning of the dispute.  An exception to that time 

requirement occurs when an Implementation Committee is working to reach agreement 

on a final Response Plan, in which case a member may trigger dispute resolution upon 

learning of a dispute, or may trigger dispute resolution if consensus has not been reached 

after 60 days have passed since the Committee’s first meeting to review the proposed 

Response Plan.  In a dispute regarding adaptive management, notice must be provided in 

writing by first-class mail or comparable method of distribution (including electronic 

mail) to each Party’s designated representative (Exhibit E to the Agreement), each 

Party’s Coordinating Committee representative, and the members of relevant 

Implementation Committees.  The Company will convene a meeting of the 

Implementation Committee, within 20 days after such notice, to attempt to resolve the 

dispute.  Representatives may attend in person or by phone. 

 

If the dispute is not resolved within 15 days after the Implementation Committee 

meeting, any Party may refer the dispute to the Coordinating Committee, which will act 

as a dispute resolution body.  The Licensing Compliance Coordinator will schedule a 

meeting or conference call of the Coordinating Committee within 20 days of the referral.  

If the Coordinating Committee is unable to resolve the dispute within 60 days, the 

Coordinating Committee may attempt to resolve the dispute using a neutral mediator 

unanimously selected by the disputing Parties.  The mediator will mediate the dispute in 

accordance with the instructions and schedule provided to it by the Coordinating 

Committee.  If the Company agrees to mediation, the Company will pay the mediator’s 

fees.  However, unless otherwise agreed among the Parties, each Party shall bear its costs 

for its own participation in the dispute resolution. 
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Any of these time periods may be reasonably extended or shortened by agreement of the 

Parties, or to conform to the procedure of an agency or court with jurisdiction over the 

dispute.   

 

In the event of an emergency, nothing in the Agreement’s AMP or dispute resolution 

provisions delays immediate response mechanisms or prevents Parties from taking 

necessary steps to address such emergency consistent with their statutory and regulatory 

obligations.  

 

3.6 Failure to Reach Consensus Regarding Response Plan; Seeking Different or 

Additional Measures (SA ' 3.3.7) 

In the event of disagreement among the Parties with regard to the content of a Response 

Plan, where that disagreement is not resolved by dispute resolution, the Company will 

submit its proposed Response Plan to FERC, with copies to the Parties’ representatives, 

along with documentation of consultation with the appropriate Implementation 

Committee members and any consultation with the Coordinating Committee, copies of 

any comments and recommendations on the Response Plan, and specific descriptions of 

how those comments were accommodated by the Response Plan or why they were not 

adopted.  In that event, any Party may seek different or additional measures pursuant to 

state or federal statute or regulation.     

3.7 Five Year Evaluations 

Every five years, the Parties will meet to discuss whether changes to the AMP are 

appropriate and to provide an additional forum to discuss new or modified studies that 

may be warranted.  If a study is identified for consideration, the appropriate 

Implementation Committee will evaluate the study through the AMP.  Changes to the 

AMP will require amendment of the Agreement.   
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Exhibit C 

Emergency Contacts 



EXHIBIT C - FISH AND WILDLIFE EMERGENCY CONTACTS 
 

 
Entity Contact Phone Number  
Marine Mammals 
National Marine Fisheries 
Service 

Jim Rice 
 

(541) 867-0446 
 

Oregon Department of 
Environmental Quality 
 
 

Larry Caton, Watershed 
Assessment Staff 
 

(503) 693-5726 
 

Oregon State Police 
Coos Bay Area Command 

Sgt. Isaac Cyr (541) 269-5000 

Oregon Department of State 
Lands 
 

Stephen Purchase, 
Assistant Director, Land 
Management Division 
 

(503) 986-5279 

Fish and other Aquatic Species 
National Marine Fisheries 
Service 

  

Oregon Department of 
Environmental Quality 
 
 

Larry Caton, Watershed 
Assessment Staff 
 

(503) 693-5726 
 

Oregon State Police 
Coos Bay Area Command 

Sgt. Isaac Cyr (541) 269-5000 



Oregon Department of State 
Lands 
 

Stephen Purchase, 
Assistant Director, Land 
Management Division 
 

(503) 986-5279 

Birds, Terrestrial Wildlife, Beaches 
United States Fish and 
Wildlife Service 

Laura Todd, Field 
Supervisor, Newport Field 
Office  
 

(541) 867-4558 

Oregon State Police 
Coos Bay Area Command 

Sgt. Isaac Cyr (541) 269-5000 

Oregon Department of State 
Lands 
 

Stephen Purchase, 
Assistant Director, Land 
Management Division 
 

(503) 986-5279 

Oregon Parks and 
Recreation Department 
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