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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Reedsport OPT Wave Park, LLC Project No. 12713-002
Oregon

NOTICE OF AVAILABILITY OF ENVIRONMENTAL ASSESSMENT

(December 3, 2010)

In accordance with the National Environmental Policy Act of 1969 and the Federal
Energy Regulatory Commission’s (Commission or FERC's) regulations, 18 CFR Part
380 (Order No. 486, 52 FR 47897), the Office of Energy Projects has reviewed Reedsport
OPT Wave Park, LLC’ s application for license for the Reedsport OPT Wave Park Project
(FERC Project No. 12713-002), which would be located in Oregon State territorial waters
about 2.5 nautical miles off the coast near Reedsport, in Douglas County, Oregon.

Staff prepared an environmental assessment (EA), which analyzes the potential
environmental effects of licensing the project and concludes that licensing the project,
with appropriate environmental protective measures, would not constitute a major federal
action that would significantly affect the quality of the human environment.

A copy of the EA isavailable for review at the Commission in the Public
Reference Room or may be viewed on the Commission’s web site at 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 1-866-208-3676, or for TTY, 202-502-
8659.

Y ou may also register online at www.ferc.gov/docs-filing/esubscription.asp to be
notified viaemail of new filings and issuances related to this or other pending projects.
For assistance, contact FERC Online Support.

Any comments should be filed within 30 days from the date of this notice.
Comments may be filed electronically viathe Internet. See 18 CFR 385.2001(a)(1)(iii)
and the instructions on the Commission’ s web site (http://www.ferc.gov/docs-
filing/ferconline.asp ) under the “eFiling” link. Commenters can submit brief comments
up to 6,000 characters, without prior registration, using the eComment system at
http://www.ferc.gov/docs-filing/ecomment.asp. Y ou must include your name and contact
information at the end of your comments. For assistance, please contact FERC Online
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Support. Although the Commission strongly encourages electronic filings, documents
may also be paper-filed. To paper-file, mail an origina and seven copiesto: Kimberly
D. Bose, Secretary, Federal Energy Regulatory Commission, 888 First Street, NE,
Washington, DC 20426. Please affix Project No. 12713-002 to all comments.

For further information, contact Jim Hastreiter by telephone at 503-552-2760 or by
email at james.hastreiter@ferc.gov.

Kimberly D. Bose,
Secretary.
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EXECUTIVE SUMMARY

On February 1, 2010, Reedsport OPT Wave Park, LLC (OPT) filed an application
for an original license to construct and operate the Reedsport OPT Wave Park Project
(Reedsport Project or project). The 1.5-megawatt (MW) project would include 10 wave
energy conversion devices moored in Oregon State territorial waters about 2.5 nautical
miles off the coast near Reedsport, in Douglas County, Oregon. The onshore portion of
the project, also located in Douglas County, would occupy about 5 acres of federal lands
administered by the U.S. Department of Agriculture, Forest Service (Forest Service).
The project would generate an average of about 4,140 megawaitt-hours (MWh) of energy
annually. This environmental assessment (EA) evaluates the environmental and
economic effects of licensing the proposed project.

Proposed Action

The proposed project would involve the installation of 10 OPT PowerBuoys
attached to seabed anchors, tendon lines, subsurface floats, and catenary mooring lines.
The PowerBuoy units would be deployed in an array of three rows oriented at an angle to
the shore and would occupy about 0.25 square mile of the Pacific Ocean. The 10
PowerBuoy units would be connected to a single underwater substation pod via
power/fiber-optic lines. A subsea transmission cable, buried in the seabed to a depth of
3 to 6 feet, would extend from the underwater substation pod to the terminus of an
existing wastewater discharge pipeline, about 0.5 mile offshore. The subsea transmission
cable would be routed through the wastewater pipeline to a newly constructed
underground vault, inland of the sand dunes. At the vault, the transmission cable would
transition to an underground transmission line, re-enter the existing wastewater pipeline,
and be routed through the pipeline to the point at which it would connect to the Douglas
Electric Cooperative transmission line at a proposed shore substation.

The proposed action represents the second phase of athree-phased devel opment
approach. Phase | involvestheinstallation of a single PowerBuoy, which will not be
connected to the grid, and does not require a Federal Energy Regulatory Commission
(Commission) license. Phase Il, as proposed in OPT’ s license application, involves the
installation of an additional 9 PowerBuoys, forming a 10-buoy array that would produce
power that would be transmitted into the grid. OPT’ s primary purpose in operating these
10 PowerBuoys, in addition to generating electricity, isto collect sufficient datato
support evaluation of additional commercial-scale arrays, including the potential future
expansion of the project to 50 MW. In Phaselll, OPT may apply to the Commission to
amend the 10-PowerBuoy license to allow expansion of the project to up to 50 MW.

viii
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OPT proposes to implement the following measures:

Light PowerBuoys in accordance with U.S. Coast Guard regulations to
provide for navigation safety.

L ocate subsurface mooring floats at depth of 30 to 50 feet to avoid potential
vessel strike.

Equip PowerBuoys with materials to prevent pinnipeds (seals and sea lions)
from using the buoys as haul-outs (resting sites).

Route 0.5 mile of the subsea transmission cable and all of the terrestrial
transmission line through an existing wastewater discharge pipeline to
minimize disturbance of beach and shoreline areas.

Bury the rest of the subsea transmission cable to a depth of 3 to 6 feet in the
seabed to minimize electromagnetic fields (EMF) and the potential for
fishing gear loss.

Implement the proposed Adaptive Management Process, which would
guide the implementation of monitoring studies and identification of
measures that may be required to address unanticipated effects.

Implement the proposed Emergency Response and Recovery Plan, which
would describe notification procedures and preparedness actions for any
unforeseen event that could compromise the mooring system of one or
more buoys or create a hazardous situation.

Implement the proposed Spill Prevention, Control, and Countermeasure
Plan, which would describe the response measures and procedures that
would bein placeif arelease of hydraulic fluid were to occur.

Implement the proposed Operations and Maintenance Plan, which would
include periodic inspection of underwater project components of the project
every 2 to 3 monthsfor the first 2 years of operation and annually thereafter
to identify and remove derelict fishing gear.

Implement the proposed Crabbing and Fishing Plan to address potential
effects on crabbing, fishing, and navigation, which would include
collaboratively devel oping methods to minimize the potential for loss of
fishing gear, imposing a transport moratorium and defining transit lanes to
minimize impacts of project vessels on the crab fishery, and implementing
amarine use/public information plan to inform commercia and recreational
users of the location and design of the project.

IX
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» Develop and implement an interpretive and education plan, which would
include the design and installation of interpretive displays onshore to
inform the public about the location and composition of project facilities.

* Implement the Terrestrial and Cultural Resources Plan, which would
include measures to protect any cultural materials that are discovered (no
measures to protect terrestrial resources are included because OPT does not
expect any effects on terrestrial resources).

* Implement wave, current, and sediment transport monitoring to assess any
unanticipated effects on wave heights, coastal sediment transport, and
depositional processes.

* Implement fish and invertebrate monitoring to assess any unanticipated
effects of project structures on the fish and invertebrate community.

* Implement EMF monitoring to assess any unanticipated effects of EMF
levels on sensitive aquatic species.

* Implement cetacean monitoring to assess any unanticipated effects on
whale migration and the potential for whale entanglement.

* Implement pinniped monitoring to assess any unanticipated effects on the
abundance of seals and sealions.

* Implement OPT’s proposed protocols for reporting marine mammal injury.

* Implement offshore avian use monitoring to assess any unanticipated
effects on avian collision mortality.

» Conduct avisual assessment review to assess any unanticipated effects of
the project on aesthetic values of the project area.

Alternatives Considered

This EA analyzes the effects of project construction and operation and
recommends conditions for any license that may be issued for the project. In addition to
the applicant’s proposal,* we consider two additional aternatives: (1) the applicant’s
proposal with staff modifications (staff aternative); and (2) no action—no project
construction (no-action alternative).

! OPT’ s proposal is consistent with an August 2, 2010, final Settlement Agreement
between OPT and 13 other parties, described on page xiii.

X
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Under the staff alternative, the project would be constructed and operated as
proposed by the applicant, but would include the following additional measures:

Review results of monitoring EMF and acoustic emissions from the single
PowerBuoy that would be deployed in Phase | to assess the need for project
modifications to address any unanticipated adverse effects before additional
PowerBuoys areinstalled. OPT would be required to file the monitoring
results and any proposed project modifications for Commission approval.

During the first year of operation, increase the frequency from every 2 to
3 months to monthly that underwater project components are inspected to
detect and remove any derelict fishing gear that becomes entangled on
project structures.

Apply OPT’s proposed protocols for reporting marine mammal injury for
marine turtles.

Modify the proposed Spill Prevention, Control, and Countermeasure Plan
to identify any hazardous fluids that would be used in the underwater
substation pod and describe monitoring methods that would be used to
identify any leaks of hazardous fluids.

Require OPT to consult with the Aquatic Resources and Water Quality
Implementation Committee concerning the use of any materials, not
originaly listed in the license application or Settlement Agreement, that
could cause harmful effects to fish, wildlife or the environment if released
into the environment.

Refine, in consultation with stakeholders, several elements of the proposed
Crabbing and Fishing Plan and submit them for Commission approval.

Restrict closures of Sparrow Park Road during construction to weekday
work hours outside of the summer recreation season.

Require consultation with agencies if new information identifies the
potential for adverse effects on terrestrial habitats or wildlife. If potential
additional measures are identified, modify the proposed Terrestrial and
Cultural Resources Plan as needed and file the modified plan for
Commission approval.

Require consultation with the Oregon State Historic Preservation Officer

(Oregon SHPO) and the Confederated Tribes of the Coos, Lower Umpqua,
and Siuslaw Indians (CTCLUSI) to determine appropriate actions if

Xi
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additional ground-disturbing activities are proposed or if cultural materials
or human remains are inadvertently discovered.

The recommended staff modificationsinclude or are based in part on
recommendations made by the federal and state resource agencies and other stakeholders
that have an interest in the resources that may be affected by construction and operation
of the project. Weinclude all of the section 4(e) conditions specified by the Forest
Servicein the staff aternative.

Public Involvement and Areas of Concern

The intent of the Commission’s pre-filing processisto initiate public involvement
early in the project planning process and to encourage citizens, governmental entities,
tribes, and other interested parties to identify and resolve issues prior to an application
being formally filed with the Commission. To this end, OPT conducted consultation
under the traditional licensing process, which included 45 meetings or conference calls
with awide range of stakeholders, including numerous resource agencies, tribes, and
non-governmental organizations representing fishermen, surfers, and conservation
groups.

After the application was filed, we conducted scoping to determine what issues
and aternatives should be addressed. A scoping document (SD1) was distributed to
interested parties on March 1, 2010. Scoping meetings were held in Reedsport, Oregon,
on April 7, 2010, and in Salem, Oregon, on April 8, 2010, and an environmental site
review was conducted of the project with OPT staff and governmental agency
representatives on April 7, 2010. On June 1, 2010, we requested conditions and
recommendations in response to the notice of ready for environmental analysis. On July
6, 2010, we issued SD2, which incorporates written and oral comments received during
the scoping process.

On August 2, 2010, OPT filed afina Settlement Agreement between OPT and the
U.S. Department of the Interior, Fish and Wildlife Service, National Marine Fisheries
Service, Forest Service, Oregon Department of State Lands, Oregon Department of
Environmental Quality, Oregon Department of Land Conservation and Devel opment,
Oregon Department of Water Resources, Oregon Department of Fish and Wildlife,
Oregon Department of Energy, Oregon State Marine Board, Oregon Shores Conservation
Caadlition, Surfrider Foundation, and Southern Oregon Ocean Resource Coalition. The
Commission issued a Notice of Settlement on August 10, 2010. We consider the license
application and Settlement Agreement to represent the proposed action for the Reedsport
Project.

The primary issues associated with licensing the project are potential effects of the
proposed project on marine mammals, birds, salmon, navigation, commercial fishing and
crabbing, and recreation.
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Project Effects

OPT has designed the project in a manner that would minimize the potential for
environmental effects during construction and operation. Key features include the small
scale of the project; a phased installation plan; mooring and navigation lighting systems
designed to minimize potential adverse effects on whales and seabirds; and routing a
portion of the subsea transmission cable and the entire terrestrial transmission line
through an existing effluent discharge pipeline to avoid disturbance of beach, dune, and
terrestrial habitats. OPT’ s proposal also includes a number of monitoring efforts
designed to detect and address any unanticipated adverse effects.

Geologic and Soil Resources

Construction and operation of the project would likely have only minor effects on
geologic and soil resources such as short-term suspension of sediments when anchors are
installed and the subsea transmission cable is buried. Any effects on sediment transport
processes along the shoreline are unlikely given the small scale of the project and its
distance from shore. OPT’s proposed wave, current, and sediment transport monitoring
would help identify and quantify any unanticipated effects on geologic and soil resources
and to identify any potential mitigation measures that may be needed.

Water Resources

Construction and operation of the project would likely have only minor effects on
water resources such as short-term increases in turbidity during project construction,
minor changes in wave height on the shoreward side of the PowerBuoy array, and a
minor potential risk of spills of hydraulic fluids from the PowerBuoys or of fuel from
vessels used during construction and maintenance of the project. The proposed wave,
current, and sediment transport monitoring and fish and invertebrate monitoring would
help identify and quantify the scale of any unanticipated effects on water currents or
water quality and identify any potential mitigation measures that may be needed. The
Prevention, Control, and Countermeasure Plan would help minimize the potential for
spills of hydraulic fluids or fuels, as well as the extent of adverse effects of any spills that
do occur. Under the staff alternative, identifying any hazardous liquids in the underwater
substation pod and methods to detect leaks would help prevent any potential adverse
effects on water quality.

Aquatic Resources

The placement of underwater components of the project would likely cause some
changes in the composition and abundance of the fish and invertebrate community,
reducing the amount of habitat for species adapted for burrowing in the seabed and
creating habitat for structure-oriented species. Designation of the project areaasaNo
Fishing Zone would benefit many aquatic species by providing a refuge from harvest and
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from habitat damage associated with some types of fishing gear. Enhanced habitat
conditions for larger fish of some species would likely increase predation on smaller fish.
The proposed fish and invertebrate, EMF, and acoustic monitoring would help evaluate
any unanticipated adverse effects on aguatic resources and identify any potential
mitigation measures that may be needed. Under the staff alternative, review of
monitoring data from the single PowerBuoy would allow the need for any project
modifications to address any unanticipated adverse effects from EMF or acoustic
emissions to be assessed before additional PowerBuoys are installed.

Marine Mammals, Reptiles, and Birds

The PowerBuoy array would be deployed within the migration route of gray
whales. However, construction activities would be scheduled outside of the gray whale
migration period, and the noise levels caused by project operation are not expected to
adversely affect whales because they are expected to be similar to the background levels.
Construction-related noise may have a minor and temporary effect on other species of
whales that have the potential to occur in the project area, but the noise levels are not
expected to be of sufficient magnitude to cause hearing loss or other injuries. Thereis
some potential for whale entanglement on project structures, especialy if any derelict
fishing gear becomes entangled on the array; however, this potential would be reduced by
the removal of any entangled gear that is found during periodic underwater inspections
that would be conducted under OPT’ s proposed operation and maintenance plan.
Because Oregon’ s nearshore waters are a migration corridor for a variety of waterbirds,
there is some potentia for birdsto be injured or killed if they collide with above-water
portions of the PowerBuoys. However, given the proposed project configuration and
buoy design, and the features built into the navigation lighting system to minimize bird
attraction, the potential for bird collision islow. Unanticipated adverse effects on whales
and seabirds, and potential methods to address them, would be evaluated through
monitoring. Under the staff alternative, increasing the frequency of underwater
inspections for fishing gear entangled with project structures during the first year of
project operation would reduce the potential for whale entanglement, and review of
monitoring data from the single PowerBuoy would allow OPT to implement any
additional monitoring or measures that may be needed through the Adaptive Management
Process to address any unanticipated adverse effects from EMF or acoustic emissions to
be assessed before additional PowerBuoys are installed.

Terrestrial Resources

The only onshore areas that would be altered by the project have been previously
disturbed. Asaresult, we do not anticipate any adverse effects on terrestrial resources.
Under the staff aternative, modification of the Terrestrial and Cultural Resources Plan
would provide additional protection for terrestrial resources if new information identifies
the potential for adverse effects.
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Threatened and Endangered Species and Essential Fish Habitat

Thereisaminor potential that attraction of predacious fish, seals, sealions, and
birds to the project could result in increased predation on listed species of salmon. There
would aso be aminor potential for entanglement or injury to listed species of whales that
pass through the project area and for collision injury to marbled murrelets. However, the
project’ s small scale and the distance between project featuresis unlikely to attract
salmon or increase the rate of predation on salmon, and as discussed above, the potential
for adverse effects on whales and offshore avians during project construction and
operation islow. Several monitoring programs would be undertaken to identify
unanticipated adverse effects on fish and invertebrates, pinnipeds, cetaceans, and offshore
avians. Under the staff alternative, increasing the frequency of inspections for fishing
gear entangled with project structures during the first year of project operation would
reduce the potential for whale entanglement, and review of monitoring data from the
single PowerBuoy would allow unanticipated adverse effects from EMF or acoustic
emissions to be assessed before additional PowerBuoys areinstalled. The project is
unlikely to alter beach habitat that supports the western snowy plover, and any
unanticipated adverse effects would be evaluated through the proposed wave, current,
and sediment transport monitoring program.

Recreation, Ocean Use, and Land Use

Access to the PowerBuoy areafor crabbing and commercial and recreational
fishing would be precluded if the areais designated as a No Fishing Zone by the Oregon
Fish and Wildlife Commission or accessis restricted by the Commission for public safety
purposes. In addition, crabbers would likely experience some loss of gear and fishing
time associated with entanglement of crabbing gear on project structures during storms
and gear damage caused by vessels needed to construct and maintain the project. The
loss of fishing areawould likely be mitigated to some extent by increased crab densities
and catch rates in areas adjacent to the project, and the measures proposed by OPT inits
Crabbing and Fishing Plan should help minimize any adverse effects on navigation,
crabbing, and fishing. These measures include developing a protocol to recover or
provide mitigation for fishing gear that becomes entangled in project mooring lines. Any
adverse effects on shore recreation and land use would be minor because only limited
shore-based construction would occur, the construction period would be brief, and all
activitieswould occur in previously disturbed areas. Under the staff alternative,
modification of the Crabbing and Fishing Plan to refine several elements of the plan
would help ensure that any adverse effects on recreation and ocean use are minimized,
and restricting the timing of closures of Sparrow Park Road would reduce adverse effects
on public access to the beach.
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Aesthetic Resources

The size of the PowerBuoys when viewed from shore would be approximately 1.6
millimeters at arm’ slength. At night, the PowerBuoys would be lit for navigational
safety. Under clear conditions, these lights would appear as pinpoints on the horizon,
creating aminor visual changeto relatively unbroken nighttime ocean views off the
Oregon Coast. Because most construction activity would take place more than 2 miles
offshore, the work vessels that would be present during construction would not be
visually obtrusive when viewed from shore. Therefore, aesthetic effects would be minor.

Cultural Resources

Implementation of the Terrestrial and Cultural Resources Plan would ensure that
no known cultural resources properties or human remains would be disturbed. Under the
staff alternative, additional requirements for consultation with the CTCLUSI and the
Oregon SHPO, regarding unanticipated discoveries of cultural materials or human
remains during construction activities and over the license term and regarding any new
post-construction land clearing or ground disturbing activities undertaken in the future,
would provide additional protection to cultural resources.

Socioeconomics

Construction and periodic maintenance activities associated with the project would
provide temporary employment for up to 180 skilled workers for 6 months, and operation
of the project would provide 8 full-time jobs. The measures summarized above, and
discussed in detail below, would mitigate any adverse effects on the crabbing and fishing
industry.

Conclusions

Based on our analysis, we recommend licensing the project as proposed by OPT,
with some staff modifications.

In section 4.1 of the EA, we compare the total project cost to the cost of obtaining
power from alikely alternative source of power in the region, for each of the alternatives
identified above. Our analysis shows that during the first year of operation, the project as
proposed would produce power at a cost that is $3,331,340 (about $804.67/MWh) more
than the cost of aternative power. Under the staff-recommended aternative, the project
would produce power at a cost that is $3,336,590 (about $805.94/MWh), more than the
cost of alternative power. Although the cost of power that would be produced at the
project is high, OPT is hopeful that building the project, in addition to generating
electricity, would collect enough data to support development of more economic
commercial-scale arrays, with installed capacities up to 50 MW. On the basis of our
independent analysis, we conclude that issuing an original license for the project with the
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staff-recommended measures would not be a mgjor federal action significantly affecting
the quality of the human environment.

We chose the staff aternative as the preferred alternative because under it the
project would: (1) provide a dependable source of electrical energy for the region
(4,140 MW annually); (2) provide 1.5 MW of electric energy generated from arenewable
resource that may offset the use of fossil-fueled, steam-electric generating plants, thereby
conserving non-renewabl e resources and reducing atmospheric pollution; (3) include the
recommended environmental measures to protect, mitigate, and enhance environmental
resources affected by the project; and (4) provide, through proposed monitoring, an
improved understanding of the environmental effects of wave energy projects, which
would be instrumental in assessing the potential effects of future projects of thistype and
identifying measures to minimize adverse environmental effects. The overall benefits of
the staff alternative would be worth the additional costs of the recommended
environmental measures.
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ENVIRONMENTAL ASSESSMENT

Federa Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
Washington, DC

Reedsport OPT Wave Park Project
FERC Project No. 12713-002—Or egon

1.0 INTRODUCTION
1.1 APPLICATION

On February 1, 2010, Reedsport OPT Wave Park, LLC (OPT) filed for an origina
license with the Federal Energy Regulatory Commission (Commission or FERC). The
1.5-megawatt (MW) project, which would consist of both marine and onshore
components, would be located in Oregon State territorial waters about 2.5 nautical miles
off the coast near Reedsport, in Douglas County, Oregon (figure 1). The onshore
component of the transmission line would occupy about 5 acres of land within the
Oregon Dunes National Recreation Area, Siuslaw National Forest, administered by the
U.S. Department of Agriculture, Forest Service (Forest Service). The project would
generate an average of about 4,140 megawatt-hours (MWh) of energy annually.

1.2 PURPOSE OF ACTION AND NEED FOR POWER
1.2.1 Purpose of Action

The purpose of the proposed Reedsport OPT Wave Park Project (Reedsport
Project or project) isto provide a new source of hydroelectric power. Therefore, under
the provisions of the Federal Power Act (FPA), the Commission must decide whether to
issue alicense to OPT for the Reedsport OPT Wave Park Project (Reedsport Project or
project) and what conditions should be placed on any license issued. In deciding whether
to issue alicense for a hydroelectric project, the Commission must determine that the
project will be best adapted to a comprehensive plan for improving or developing a
waterway. In addition to the power and developmental purposes for which licenses are
issued (such as flood control, irrigation, or water supply), the Commission must give
equal consideration to the purposes of: (1) energy conservation; (2) the protection of,
mitigation of damage to, and enhancement of fish and wildlife resources; (3) the
protection of recreational opportunities; and (4) the preservation of other aspects of
environmental quality.



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

[

Lspunid

LN T S P 1

L R L R ETRCHR IR R IR
[ oron azzbbanmr S22 mnir arca
opger ol e

|='Hki Saerpemscarad dedv: Tee T L e

o e
R TS AT F e e T A
g, T e | ;
i - _; - '\-"I'r.'!"‘:\-\I -.-'-ll::'\.;'.\. P -f .!-
e S
LS i~ Ty e
4} Sy 3 "'._...'.
2 =

1|

ﬂ Shore Subatatian *.-'_{l.;xi‘
L i}

B

.. it iy

fir “*-\?{*-f'f =0
" E':-;;"‘E—E%:ﬂ ]
e B L e T

T Ay

Exisdiny
Chatall

i VR

]

-;-Iﬁ"""

Bay -"!:
SEER T

= [T

i ! H %

: = BT R ..
q.:,:'_-_". A% ol m :-'I 11:!-”-'.-'". ";' [roeot ' SR L R !

b 1 -"
a4 e
T N =
1. : =
H] El Eread] Gi

il |

£ 4 H SR, -_-'.-'F: 5 | =

U e e B b E———
LR ﬁ _,Q'E?L. Y Galdmmia wanvedla

E SR

o By el e e B e i 1l e e
e Pl ot winncEnms R EE LA Towa S

| P

Figure 1.

1

1 2

L ocation of Reedsport OPT Wave Park Project (Source: OPT, 2010, as
modified by staff).



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

The action proposed in OPT’ s license application represents Phase || of athree-
phased development approach. Phase | involves the installation of a single PowerBuoy,
which will not be connected to the grid, and does not require a FERC license.? Phasell,
as proposed in OPT’ s license application, involves the installation of an additional 9
PowerBuoys, forming a 10-buoy array that would produce power that would be
transmitted into the grid. OPT’s primary purpose in operating these 10 PowerBuoys, in
addition to generating electricity, isto collect sufficient data to support evaluation of
additional commercial-scale arrays, including the potential future expansion of the
project to 50 MW. In Phaselll, OPT may apply to FERC to amend the 10-PowerBuoy
license to allow expansion of the project to up to 50 MW. However, it isnot known at
this time whether OPT will pursue expansion, which will depend on monitoring results,
input of stakeholders, and other factors.

Issuing alicense for the Reedsport Project would allow OPT to generate electricity
for the term of an original license, making electrical power from a renewable resource
available to its customers. OPT’s proposed monitoring programs would also provide
important information on any unanticipated environmental effects of wave energy
developments, which would assist with the evaluation of other similar projects.

This environmental assessment (EA) evaluates the environmental and economic
effects of constructing and operating the proposed project: (1) as proposed by the
applicant and, (2) with our recommended measures. We also consider the effects of the
no-action alternative. Important issues that are addressed include potential effects on
marine mammals, birds, salmon, navigation, commercial fishing and crabbing, and
recreation associated with the construction and operation of the project.

1.2.2 Need for Power

The Reedsport Project would provide hydroel ectric generation to meet part of
Oregon’ s power requirements, resource diversity, and capacity needs. The project would
have an installed capacity of 1.5 MW and would generate an average of approximately
4,140 MWh per year.

The North American Electric Reliability Corporation (NERC) annually forecasts
electrical supply and demand nationally and regionally for a 10-year period. The
Reedsport Project would be located in the Northwest subregion of the Western Electricity
Coordinating Council region of the NERC. According to the NERC’s most recent 2010
forecast, winter peak demands and annual energy requirements for the Northwest
subregion are projected to grow at annual rates of 1.1 percent and 1.2 percent,

2 OPT proposes an initial installation of a single PowerBuoy, which would not
require a FERC license because it is a“test project” that would not be connected to the
grid [Verdant Power LLC, 111 FERC 1 61,024 (2005)].

3
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respectively, from 2010 through 2019 (NERC, 2010). NERC projects that resource
capacity margins (generating capacity in excess of demand) will remain above the target
reserve margins of 18.6 percent for summer and 20.0 percent for winter throughout the
2010-2019 period.

The project is proposed to help the state of Oregon to attain its goal of meeting
25 percent of the state’ s electricity needs from renewable resources by 2025 in
accordance with the Renewable Portfolio Standard established for Oregon (Oregon
Revised Statue [ORS] 469A).

We conclude that power from the Reedsport Project would help meet a need for
power in the Northwest subregion in both the short- and long-term. The project would
provide power that displaces non-renewable, fossil-fired generation and contributes to a
diversified generation mix. The Electric Power Research Institute has concluded that the
wave energy potential off the cost of Oregon is significant and that harnessing just 10
percent of the available offshore wave energy resource base (almost 10,000 MW of
average annual incident power) at 50 percent efficiency would provide an average power
of 500 MW, enough to provide power for about 500,000 Oregon homes (EPRI, 2005).
Displacing the operation of fossil-fueled facilities may avoid some power plant emissions
and creates an environmental benefit.

13 STATUTORY AND REGULATORY REQUIREMENTS

A license for the Reedsport Project is subject to numerous requirements under the
FPA and other applicable statutes. We summarize the major regulatory requirementsin
table 1 and describe them below.

Tablel. Mgor statutory and regulatory requirements for the Reedsport Project.

Requirement Agency Status
Section 18 of the FPA NMFS, Interior Interior and NMFS, by letters
(fishway prescriptions) filed on August 30 and August

31, 2010, reserved their
authority to prescribe

fishways.
Section 4(e) of the FPA Forest Service The Forest Servicefiled
(land management conditions on August 27,
conditions) 2010.
Section 10(j) of the FPA  Oregon DFW, NMFS, Interior and Oregon DFW
FWS filed recommendations on

August 30, 2010, while
NMFS filed recommendations
on August 31, 2010.
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Requirement

Agency

Status

ESA Consultation

Marine Mammals
Protection Act

Magnuson-Stevens
Fishery Conservation and
Management Act

Coastal Zone
Management Act
Consistency

NMFS, FWS

NMFS

NMFS

Oregon Department of
Land Conservation and
Development

Table 2 presents our
conclusions regarding project
effects on listed species and
critical habitat. With thisEA,
we are requesting formal
consultation with FWS and
NMFS regarding species that
may be adversely affected and
concurrence with our findings
of not likely to adversely
affect or no effect for other
listed species and critical
habitat.

OPT must apply for and
receive an Incidental
Harassment Authorization
from NMFSin order for
NMFS to complete section 7
consultation.

We conclude that the
proposed project is likely to
adversely affect EFH. With
thisdraft EA, we are
requesting NMFS
concurrence with our
conclusion.

A request for consistency
determination dated
November 4, 2010, was filed
with the Commission on
November 12, 2010.
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Requirement Agency Status
National Historic CTCLUSI, Oregon SHPO OPT consulted with the
Preservation Act Oregon SHPO and the

CTCLUSI and completed a
survey of the project APE.
The survey report did not
identify any historic properties
within the APE (Davis, 2009;
Coyote, 2010). No PA
required; but license article
will address future ground-
disturbing work, unanticipated
discoveries, and human
remains.

Notes:

APE — Areaof potential effects

CTCLUSI — Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw
Indians

EFH — Essential fish habitat

ESA — Endangered Species Act

Forest Service—U.S. Department of Agriculture, Forest Service
FPA — Federal Power Act

FWS - U.S. Department of the Interior, Fish and Wildlife Service
Interior — U.S. Department of the Interior

NMFS — National Marine Fisheries Service

OPT — Reedsport OPT Wave Park, LLC

Oregon DEQ — Oregon Department of Environmental Quality
Oregon DFW — Oregon Department of Fish and Wildlife
Oregon SHPO — Oregon State Historic Preservation Officer

1.3.1 Federal Power Act

1.3.1.1 Section 18 Fishway Prescriptions

Section 18 of the Federal Power Act states that the Commission isto require

construction, operation, and maintenance by a licensee of such fishways as may be
prescribed by the Secretaries of Commerce or the Interior. Interior and National Marine
Fisheries Service (NMFS), by lettersfiled on August 30 and August 31, 2010,
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respectively request that a reservation of authority to prescribe fishways under section 18
be included in any license issued for the project.

1.3.1.2 Section 4(e) Conditions

Section 4(e) of the FPA provides that any license issued by the Commission for a
project within afederal reservation will be subject to and contain such conditions as the
Secretary of the responsible federal land management agency deems necessary for the
adequate protection and use of the reservation. On August 27, 2010, the Forest Service
filed four conditions (appendix A) pursuant to section 4(e) of the FPA. These four
conditions are described under section 2.2.5, Modifications to Applicant’s Proposal—
Mandatory Conditions.

The proposed subsea transmission cable and terrestrial transmission line would be
placed within an existing underground wastewater discharge pipeline that traverses an
easement through the Oregon Dunes National Recreation Area, which is administered by
Siuslaw National Forest under the jurisdiction of the Forest Service.

1.3.1.3 Section 10(j) Recommendations

Under section 10(j) of the FPA, each hydroelectric license issued by the
Commission must include conditions based on recommendations provided by federal and
state fish and wildlife agencies for the protection, mitigation, or enhancement 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 agency, giving due weight to the recommendations, expertise, and
statutory responsibilities of such agency.

Interior (August 30, 2010) and Oregon Department of Fish and Wildlife (Oregon
DFW; August 30, 2010) and NMFS (August 31, 2010) timely filed recommendations
under section 10(j), as summarized in table 24, in section 5.4.1, Fish and Wildlife Agency
Recommendations. In section 5.4, we also discuss how we address the agency
recommendations and comply with section 10(j).

1.3.2 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 the critical
habitat of such species. Twenty-four federally listed species could occur in the project
vicinity, including seven species of marine mammals, four species of marine reptiles,
four species of birds, seven species of salmon, one species of sturgeon, and one species of

-
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smelt (eulachon) (table 2). Our analyses of project effects on threatened and endangered
species are presented in section 3.3.6, Threatened and Endangered Species and Essential
Fish Habitat, and our recommendations in section 5.2, Comprehensive Development and
Recommended Alternative. We will request formal consultation with NMFS and the U.S.
Department of the Interior, Fish and Wildlife Service (FWS) for those listed species and
designated critical habitats that may be adversely affected by the proposed project and
request concurrence for those species and critical habitats that would not be likely to be
affected by the proposed project (table 2).

In the following table, we summarize our findings regarding project effects on
listed species and designated critical habitat. We present the basis for our conclusionsin
section 3.3.6.2.

Table 2. List of federally protected threatened and endangered species that may
occur in the project area and staff findings regarding listed species and
critical habitat (Source: OPT, 2010).

Effect on Effect on
Common Name Federal Listed Critical
(Scientific Name) Status® Species’ Habitat" °
Fish
Coho salmon (southern Oregon, northern CH, T NLAA ND
California Coast ESU)
(Oncorhynchus kisutch)
Coho salmon (Oregon Coast ESU) T NLAA NA
(Oncorhynchus kisutch)
Coho salmon (Lower Columbia River ESU) T NLAA ND
(Oncorhynchus kisutch)
Chinook salmon (Lower Columbia River CH, T NLAA NA
ESU)
(Oncorhynchus tshawytscha)
Chinook salmon (Upper Columbia River CH, E NLAA NA
spring-run ESU)
(Oncorhynchus tshawytscha)
Chinook salmon (Snake River CH, T NLAA NA
spring/summer-run and Snake River fall-
run ESUs)
(Oncorhynchus tshawytscha)
Green sturgeon (southern DPS) CH, T NLAA NLAA

(Acipenser medirostris)
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Effect on Effect on
Common Name Federal Listed Critical
(Scientific Name) Status® Species’ Habitat™ ¢
Eulachon (southern DPS) T NLAA ND
(Thalei chthys pacificus)
Marine Mammals
Steller sealion CH, T LAA NA
(Eumetopias jubatus)
Humpback whale E LAA ND
(Megaptera novaeangliae)
Southern resident killer whale CH, E LAA NA
(Orcinus orca)
Bluewhae E NLAA ND
(Balaenoptera musculus)
Finwhale E NLAA ND
(Balaenoptera physalus)
Sei whale E NLAA ND
(Balaenoptera borealis)
Sperm whale E NLAA ND
(Physeter macrocephal us)
Marine Reptiles
L eatherback seaturtle PCH, E NLAA NDAM
(Dermochelys coriacea)
Loggerhead seaturtle T NLAA ND
(Caretta caretta)
Green seaturtle CH, T NLAA NA
(Chelonia mydas)
(Pacific) Oliveridley seaturtle T NLAA ND
(Lepidochelys olivacea)
Offshore Birds
Marbled murrelet CH, T LAA NA
(Brachyramphus marmor atus)
Short-tailed albatross E NLAA ND

(Phoebastria (= Diomedea) albatrus)
Terrestrial Wildlife

Western snowy plover CH, T NLAA NA
(Charadrius alexandrinus nivosus)
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Effect on Effect on
Common Name Federal Listed Critical
(Scientific Name) Status® Species’ Habitat™ ¢
Northern spotted owl CH, T NE NA

(Strix occidentalis caurina)
% Federa status definitions; CH — critical habitat has been designated; PCH — critical
habitat has been proposed; E — listed endangered; T — listed threatened.

b LAA —may affect, likely to adversely affect; NLAA — may affect, not likely to
adversely affect; NE —would not affect; NDAM — no destruction or adverse
modification.

¢ ND —critical habitat has not been designated for this species; NA — critical habitat has
been designated or is proposed, but does not occur within the project area.

Three federally listed plant species occur in Douglas County, but are not found
near the coast. These speciesinclude Kincaid' s lupine (Lupinus sulphureus ssp.
kincaidii), rough popcornflower (Plagiobothrys hirtus), and Gentner’ s fritillary
(Fritillaria gentneri). Thelisted plants are found at locations well inland, and 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
(personal communication, Bridgette Lohrman, October 10, 2007, as cited by OPT).

1.3.3 MarineMammal 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 and the high seas. In 1986, Congress amended both the MMPA, under the

3 Harassment: Under the 1994 Amendments to the MMPA (50 CFR § 216.3),
harassment is statutorily defined as any act of pursuit, torment, or annoyance that has the
potential to:

* injure amarine mammal or marine mammal stock in the wild (Level A
Harassment); or

» disturb a marine mammal or marine mammal stock in the wild by causing a
disruption of behavioral patterns, including, but not limited to, migration,
breathing, nursing, breeding, feeding, or sheltering but which does not have the
potential to injure a marine mammal or mammal stock in thewild (Level B
Harassment).

10
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incidental take program, 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. With this relationship between the
MMPA and ESA, NMFS cannot complete section 7 consultation and issue an Incidental
Take Permit for listed marine mammals until OPT has applied for and received an
Incidental Harassment Authorization.

Based on our analysis of potential project effects on non-listed marine mammals
(presented in section 3.3.4.2, Environmental Effects, Marine Mammals, Reptiles, and
Birds), we conclude that afew individuals of several marine mammal species may be
subject to Level A or Level B harassment, or both (table 3). Species that are most
common in the project area have the potential for collision with the PowerBuoys or
entanglement in derelict fishing gear that could accumul ate on the buoy array, which may
result ininjury (Level A harassment) to individual marine mammals. Those species, plus
other marine mammals that are less common in the project area, could potentially
experience Level B harassment associated with ship noise and ship movements during
construction, potentially interfering with their normal behavior. Two species shown in
table 3 (harbor seals and California sea lions) could also be subject to Level B harassment
if they are found to use the PowerBuoys as haul-outs and must be removed so that project
operators can safely conduct maintenance activities.

Table 3. Non-ESA listed marine mammals within the project areathat could be
affected by Level A or Level B harassment (Source: staff).

Sightings Subject to
Common Name Proximal to Level A SubjecttoLevel B
(Scientific Name) Project Area Har assment Har assment
Harbor sed Common in the - Harassment due to ship
(Phoca vitulina) project area noise and movement during
construction; possible
removal from PowerBuoys
Cdliforniasealion Common inthe -- Harassment due to ship
(Zalophus project area noise and movement during
californianus) construction; possible
removal from PowerBuoys
Northern elephant  Frequently -- Harassment due to ship
seal (Mirounga observed in the noise and movement during
angustirostris) project area construction
Minke whale Few sightings -- Harassment due to ship
(Balaenoptera located over noise and movement during
acutorostrata) continental shelf construction

11



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

Sightings Subject to
Common Name Proximal to Level A SubjecttoLevel B
(Scientific Name) Project Area Har assment Har assment
Harbor sed Common in the -- Harassment due to ship
(Phoca vitulina) project area noise and movement during
construction; possible
removal from PowerBuoys
Cdliforniasealion Common inthe -- Harassment due to ship
(Zalophus project area noise and movement during
californianus) construction; possible
removal from PowerBuoys
Northern elephant  Frequently - Harassment due to ship
seal (Mirounga observed in the noise and movement during
angustirostris) project area construction
Gray whale Predictable Injury dueto Harassment due to ship
(Eschrichtius seasonal collision or noise and movement during
robustus) migration occurs  entanglement in  construction
along the West derelict fishing
Coastinrelatively gear
nearshore habitat
Gray whale Seasonadlly found  Injury dueto Harassment due to ship
(Pacific Coast in southern and collision or noise and movement during
feeding central Oregonin  entanglementin  construction
aggregation) late spring and fall  derelict fishing
gear

Northern right
whale dolphin
(Lissodelphis
borealis)

Pacific white
sided dolphin

(Lagenorhynchus

obliquidenss)

Seasonally

migrate through

Oregonin late
spring and
summer

Seasonally

migrate through

Oregonin late
spring and
summer
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Sightings Subject to
Common Name Proximal to Level A SubjecttoLevel B
(Scientific Name) Project Area Har assment Har assment
Harbor sed Common in the -- Harassment due to ship

(Phoca vitulina) project area

Cdliforniasealion Common inthe --
(Zalophus project area
californianus)

Northern elephant  Frequently --
seal (Mirounga observed in the

angustirostris) project area
Risso’ s dolphin Seasonally -
(Grampus migrate through
griseus) Oregonin late
spring and
summer
Dall’ s porpoise Commonly seen -
(Phocoenoides and make
dalli) interannual north
and south
movements
Harbor porpoise  Sighted year- Injury dueto
(Phoecena around in collision or
phoecena) nearshore entanglement in
transboundary derelict fishing
waters gear

noise and movement during
construction; possible
removal from PowerBuoys

Harassment due to ship
noise and movement during
construction; possible
removal from PowerBuoys

Harassment due to ship
noise and movement during
construction

Harassment due to ship
noise and movement during
construction

Harassment due to ship
noise and movement during
construction

Harassment due to ship
noise and movement during
construction

As mentioned above, OPT would be responsible for compliance with the MMPA.
OPT hasincorporated several features into the project design to minimize potential
adverse effects (e.g., loped and ultra high molecular weight polyethylene [UHMWPE]
coated surfaces on PowerBuoys to prevent pinniped haul-out; taut mooring lines to
prevent entanglement; monitoring for and removal of derelict fishing gear that may
become entangled on project works [incorporated into the project Operations and
Maintenance [O& M] Plan]), and would conduct pinniped and cetacean monitoring to
evaluate unanticipated project effects and consideration of additional mitigation. OPT
proposes to seek an Incidental Harassment Authorization from NMFS for deployment of
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the nine additional PowerBuoys and operation of the PowerBuoy array in the event that
unanticipated effects on marine mammals occur. We present our recommendationsin
section 5.2, Comprehensive Development and Recommended Alter native.

1.3.4 Coastal Zone Management Act

Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA), 16
U.S.C. § 1456(3)(A), the Commission cannot issue alicense for a project within or
affecting a state’ s coastal zone unless the state CZMA agency concurs with the license
applicant’ s certification of consistency with the state’'s CZMA program, or the agency’s
concurrence is conclusively presumed by its failure to act within 180 days of its receipt of
the applicant’s certification.

On November 4, 2010, OPT submitted a request for Coastal Zone Management
Plan consistency determination to the Oregon Department of Land Conservation and
Development) Oregon DLCD).* The letter was filed with the Commission on November
12, 2010.

In OPT’ s submittal, it certified that it believes the proposed activities for the
Reedsport Project are consistent with the Oregon’ s coastal policies regarding the goals
and use of the Territorial Seaidentified in section 1, part G of the Territorial Sea Plan.
Further, OPT asked Oregon DL CD to confirm that the project would not affect the
coastal zone.

1.3.5 National Historic Preservation Act

In response to OPT’s August 2, 2007, request, the Commission designated OPT as
its non-federal representative for the purposes of conducting section 106 consultation
under the National Historic Preservation Act of 1966 (NHPA) on August 30, 2007.
Pursuant to section 106, and as the Commission’s designated non-federal representative,
OPT consulted with the Oregon State Historic Preservation Officer (Oregon SHPO),
Forest Service, and Confederated Tribes of the Coos, Lower Umpqgua, and Siuslaw
Indians (CTCLUSI) to locate, and assess potential adverse effects on historic properties
associated with the project.

Asaresult of the findings made by OPT, the CTCLUSI, and the Oregon SHPO, a
Programmatic Agreement to resolve adverse effects on historic properties will not be
necessary. However, we anticipate that any license issued for this project would require
OPT to immediately cease work in the vicinity of any cultural materials or human

* Oregon DLCD iinitiates the review of CZMA consistency certification
concurrently with Oregon Department of Environmental Quality’ s initiation of
processing the application for section 401 Clean Water Act certification.
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remainsif they areidentified during construction activities. The license would also
require consultation with the CTCLUSI and the Oregon SHPO over the license term if
any cultural materials or human remains are identified within the area of potential effects
(APE) during project activities, or if additional ground-disturbing activities are proposed
in the future.

1.3.6 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act requires
federal agenciesto consult with NMFS on all actions that may adversely affect essentia
fish habitat (EFH). In anotice 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.

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 3.3.6.2. Supplemental information pertaining to project
effects on EFH is provided in adraft biological assessment (BA) prepared by OPT and
filed with the Commission on July 1, 2010.

In summary, we conclude that licensing the project would likely adversely affect
EFH of all 59 commercially-harvested fish species that occur in the project area. With
this EA, we are requesting NMFS' concurrence with our conclusion.

14 PUBLIC REVIEW AND CONSULTATION

The Commission’ s regulations (18 CFR, section 4.38) require that applicants
consult with appropriate resource agencies, tribes, and other entities before filing an
application for alicense. This consultation isthe first step in complying with the Fish
and Wildlife Coordination Act, the ESA, the NHPA, and other federal statutes. Pre-filing
consultation must be complete and documented according to the Commission’s
regulations.

1.4.1 Scoping

Before preparing this EA, we conducted scoping to determine what issues and
aternatives should be addressed. A scoping document was distributed to interested
agencies and others on March 1, 2010. It was noticed in the Federal Register on March
10, 2010. Two scoping meetings, both advertised in the News Review (Roseburg,
Oregon), Siuslaw News (Florence, Oregon) and The World (Coos Bay, Oregon), were
held on April 7, 2010, in Reedsport, Oregon, and on April 8, 2010, in Salem, Oregon, to
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request oral comments on the project, and an environmental site review of the project was
conducted with OPT staff and governmental agency representatives on April 7, 2010. A
court reporter recorded all comments and statements made at the scoping meetings, and
these are part of the Commission’ s public record for the project. In addition to comments
provided at the scoping meetings, the following entities provided written comments:

Commenting Entity Date Filed

U.S. Fish and Wildlife Service May 4, 2010
Oregon Wild May 7, 2010
Oregon State Historic Preservation Office May 7, 2010
U.S. Department of Agriculture, Forest Service May 10, 2010
Oregon Department of Fish and Wildlife May 10, 2010
West Coast Seafood Processors May 11, 2010
Pacific Marine Fisheries Council May 11, 2010

1.4.2 Interventions

On June 1, 2010, the Commission issued a notice that OPT had filed an
application to license the Reedsport Project. This notice set August 30, 2010, asthe
deadline for filing protests and motions to intervene. In response to the notice, the
following entities filed motions to intervene;

[ ntervenor DateFiled
U.S. Forest Service July 19, 2010
Oregon Department of Fish and Wildlife August 4, 2010
Oregon Department of Land Conservation and August 18, 2010
Development
U.S. Department of the Interior August 18, 2010
Confederated Tribes of the Coos, Lower Umpqua and August 30, 2010

Siudaw Indians

On September 15, 2010, NMFS filed a petition for late intervention. The
Commission issued a Notice Granting Late I ntervention on November 10, 2010.
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1.4.3 Commentson the License Application

A notice requesting conditions and recommendations was issued on June 1, 2010.
The following entities commented:

Commenting Agency and Other Entity DateFiled
Pacific Fishery Management Council July 20, 2010
U.S. Forest Service August 27, 2010
U.S. Department of the Interior August 30, 201
Oregon Department of Fish and Wildlife August 30, 2010
National Marine Fisheries Service August 31, 2010

The applicant did not file any reply comments.
144 Settlement Agreement

Beginning in August 2006, OPT engaged in discussions with key regulatory
agencies, the Confederated Tribes of the Coos, Lower Umpqua and Siuslaw Indians,
commercial fishing interests, and other stakeholders. In October 2006, Oregon Governor
Kulongoski designated the Reedsport Project as an Oregon Solutions Project. The
purpose of the Oregon Solutions process was to define and ensure broad stakehol der
involvement in the regulatory process for reviewing the project and provide information
for other wave energy projects along the Oregon Coast. On May 15, 2007, this process
resulted in the execution of a Declaration of Cooperation by many parties to the
Settlement Agreement. The Declaration of Cooperation presented the signatories
commitments to participate in the settlement discussion, which resulted in the execution
of a Settlement Agreement for the Reedsport Project.

OPT filed thefinal Settlement Agreement on August 2, 2010. The Settlement
Agreement sets forth a detailed and collaborative Adaptive Management Process (AMP)
through which the parties will evaluate monitoring results and consider the need for
changes in design, operations or structures; changes in maintenance or other management
practices, new or modified monitoring efforts; temporary suspension of construction or
operations; or removal of one or more structures. The parties further agreed to use the
AMP to identify and implement additional monitoring that may be required to evaluate a
potential future license amendment to expand the project to up to 50 MW.
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The Settlement Agreement was signed by representatives of federal and state
agencies and NGOs listed below. We consider the Settlement Agreement to represent the
proposed action for the Reedsport Project.

Signatoriesto the Settlement Agreement
Reedsport OPT Wave Park, LLC

U.S. Fish and Wildlife Service

National Marine Fisheries Service

U.S. Forest Service

Oregon Department of State Lands

Oregon Department of Environmental Quality

Oregon Department of Land Conservation and Devel opment
Oregon Department of Water Resources

Oregon Department of Fish and Wildlife

Oregon Parks and Recreation Department

Oregon Department of Energy

Oregon State Marine Board

Oregon Shores Conservation Coalition

Surfrider Foundation

Southern Oregon Ocean Resource Coalition

The Commission issued a notice of the Settlement Agreement on August 10, 2010,
and set adeadline for filing comments on the Settlement Agreement of August 30, 2010.
Asnoted in section 1.4.3, the following entities filed conditions and recommendations for
the project, which included comments in support of the Settlement Agreement. No
comments were filed in opposition to the Settlement Agreement.

Commenting Entities on the Settlement

Agreement Date Filed

U.S. Forest Service August 27, 2010
U.S. Department of the Interior August 30, 2010
Oregon Department of Fish and Wildlife August 30, 2010
National Marine Fisheries Service August 31, 2010
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20 PROPOSED ACTION AND ALTERNATIVES
21 NO-ACTION ALTERNATIVE

The no-action alternative is license denial. Under the no-action alternative, the
project would not be built, and the environmental resourcesin the project area would not
be affected.

2.2 APPLICANT'SPROPOSAL
2.2.1 Project Facilities

The Reedsport Project would be located in the Pacific Ocean off the coast near
Reedsport, Oregon, in Douglas County. The project would transmit power on shore to
the Douglas Electric Cooperative transmission line, which connects to the Bonneville
Power Administration’s Gardiner substation. There are no existing facilities, but the
applicant proposes to route 0.5 mile of the subsea transmission cable and all of the
terrestrial section of the transmission line through an existing wastewater discharge
pipeline to avoid negatively affecting sensitive intertidal and dune habitat. The location
of the proposed project and the existing wastewater discharge pipeline is shown on figure
1.

The project facilities proposed in OPT’ s license application include ten 150-
kilowatt (kW) OPT PowerBuoy wave energy conversion units attached to seabed
anchors, tendon lines, subsurface floats, and catenary mooring lines. The PowerBuoy
units would be deployed in an array of three rows oriented in a northeast/southwest
direction and would occupy about 0.25 square mile of the Pacific Ocean. A plan view of
the proposed deployment is shown on figure 2, and a section view and schematic of the
buoy anchoring system are shown on figure 3. Each PowerBuoy has a maximum
diameter of 36 feet, extends 29.5 feet above water, and has adraft of 115 feet. The
PowerBuoys would be located approximately 330 feet apart, and the footprint of the
constructed array is expected to be less than 1,000 feet by 1,300 feet, or approximately 30
acres.

Each PowerBuoy would be moored with three anchor lines arranged
symmetrically around it. 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. They are expected to settle into the sediment and extend above the seabed
approximately 18 feet. A total of 16 anchors would be installed.

A power/fiber optic cable would exit the bottom of each PowerBuoy, descending
tothe seabed inalazy “S’ shape with subsurface floats attached to the cable and a clump
weight at the seabed. The football-shaped subsurface floats would be two-piece and
clamp onto the power cable at prescribed locations to give the necessary buoyancy to the
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Reedsport OPT Wave Park Plan View of Ten PowerBuoy Array
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Project facilities—plan view (Source: OPT, 2010).
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cableto 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 10 PowerBuoy units would be connected to a single underwater substation
pod (USP) via power/fiber-optic lines. The USP would be about 6 feet in diameter and
15 feet in length and would rest on the seabed below the PowerBuoys, held in place with
pre-cured concrete ballast blocks. A subseatransmission cable, buried in the seabed to a
depth of 3 to 6 feet, would extend from the USP to the existing wastewater discharge
pipe. The subsea cable would extend through the wastewater pipeline to an underground
vault, which would be constructed at the existing turn-around at the end of Sparrow Park
Road, immediately inland of the sand dunes. At the vault, the subsea transmission cable
would exit the wastewater pipeline, transition to an underground transmission line, and
reenter the wastewater pipeline.

The underground transmission line would continue within the wastewater pipeline
eastward for approximately 3 miles, where it would connect to the Douglas Electric
Cooperative transmission line at a proposed shore substation. The shore substation
would consist of a 100- to 200-square foot building. The pipeline crosses lands owned or
managed by a variety of entities including the Forest Service (Oregon Dunes National
Recreation Area), Douglas County, International Paper, and private land owners. The
shore substation would be located on lands owned by International Paper. The
wastewater pipeline originally served a paper mill on this site.

The unit anchors and subsea transmission cable would be located on and buried in
the seabed owned by the state of Oregon. The subsea transmission cable would make
landfall at the Oregon Dunes Recreation Area, passing under the sand dunes through the
wastewater pipeline, within an existing easement. The transmission line would occupy
about 5 acres of lands within the Oregon Dunes National Recreation Area,” which is part
of the Siuslaw National Forest, and is administered by the Forest Service.

2.2.2 Proposed Project Operations

The PowerBuoys would generate power by using the energy potential of the up-
and-down motion of the surface waves and using it to cycle hydraulic cylinders. The
hydraulic fluid would be pumped through a hydraulic motor. In thisway, the
reciprocating motion would be converted into rotational motion. In the PowerBuoy, the
hydraulic motor would be coupled to a generator that generates alternating current (AC)
current smoothed into direct current (DC), and converted back to 60-hertz (Hz)
synchronous three-phase power. The AC to DC conversion takes place in each
PowerBuoy before exiting and being transmitted to the USP. Ten PowerBuoys would

> The linear distance of transmission cable crossing the Oregon Dunes National
Recreation Areais approximately 4,332 feet, and the width of the right-of-way is 50 feet.
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share one USP. The USP houses switch gear and a transformer, used to increase the
voltage to the onshore transmission level before the power is transmitted to shore by
means of a subsea transmission cable. The subsea transmission cable would extend to a
buried vault located on land. Here, it would transition to an underground transmission
line leading to the shore substation, where it would connect via the existing Douglas
Electric Cooperative transmission line to the Bonneville Power Administration’s
Gardiner substation.

OPT proposes to remotely control routine project operations from its operations
center. PowerBuoy instrumentation would allow remote monitoring of project systems
and functionality in real time. Sensors and control systems would be used to measure and
regulate the flow of electricity and to monitor buoy position, hydraulic pressures, and
temperatures. In the event of storm conditions, the PowerBuoy would automatically lock
up and cease power production. When the wave heights subside to within the normal
operating range, the PowerBuoy would unlock and recommence energy conversion and
transmission of the electrical power ashore.

OPT’s proposed O&M Plan (included in appendix B of the applicant-prepared
environmental assessment [APEA]) includes the following activities:

» All aspects of the PowerBuoy array that are visible from the sea surface would
be inspected on a monthly basis to check connections, wear conditions, and
other visible anomalies.

» Underwater components of the project would be inspected every 2 to 3 months
for thefirst 2 years of operation, and then annually thereafter. Thiswould
include inspection for any accumulation of derelict fishing gear on the array.

» The single PowerBuoy to be deployed in Phase | of the project would be
retrieved for refurbishment or replacement after 2 years of operation, and all
PowerBuoys would be retrieved every 5 years.

* Any unplanned maintenance would be conducted as required, weather and
other safety conditions being considered. A site supervisor would be available
at the site on short notice

* Reports would be produced after each monthly and annual inspection, and
mai ntenance records would be kept.
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2.2.3 Project Safety

OPT proposes to design the mooring system to withstand 100-year storm
conditions;® tidal variation; and extremes of wind, wave, and current, based upon site-
specific meteorological, oceanographic, and geotechnical conditions in accordance with
Lloyd's classification standards.’

To limit the potential for vessel collisions with project structures and loss of
fishing gear, OPT proposes to properly illuminate the PowerBuoys and clearly mark the
buoy deployment area on navigation charts. OPT proposes that the buoy deployment
area be designated as a No Fishing Zone by the Oregon Fish and Wildlife Commission
(Oregon FWC), and as a Restricted Navigation Area, in accordance with U.S. Coast
Guard (Coast Guard) regulations. In addition, OPT proposes to implement its Spill
Prevention, Control, and Countermeasure (SPCC) Plan to ensure that measures and
procedures are in place to respond if arelease of hydraulic fluid from a PowerBuoy or of
fuel from aship installing or servicing a buoy were to occur.

OPT proposes to design the transmission system to prevent the potential for fault
current entering the ocean in the event of damage to the transmission cable or an internal
malfunction in the PowerBuoys or the USP. If electrical leakage were to occur, 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, OPT
proposes to armor and bury the subsea transmission cable within the seabed to make it
resistant to damage from external sources.

As part of the licensing process, the Commission would review the adequacy of
the proposed project facilities. Special articles would be included in any license issued,
as appropriate. Commission staff would inspect the licensed project both during and after
construction. Inspection during construction would concentrate on adherence to
Commission-approved plans and specifications, special license articles relating to
construction, and accepted engineering practices and procedures. Operational inspections
would focus on the continued safety of the structures, identification of unauthorized
modifications, efficiency and safety of operations, compliance with the terms of the
license, and proper maintenance.

® Defined as storm conditions that have a 1 percent probability of occurring in any
given year.

’ Rules and Regulations for the Classification of a Floating Offshore Installation
at a Fixed Location, May 2008.
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For the purposes of evaluating potential environmental impact, safety concerns
would focus on the potential for vessel collision with project structures, operation of the
buoys during a peak meteorological event, the potential severance of the subsea
transmission cable, and facility recovery in the event of detachment from its anchor.

Each of these items would be a central focus of Commission review prior to construction.

2.2.4 Proposed Environmental Measures

OPT proposes to construct and operate the project with the environmental
protection, mitigation, and enhancement measures, as described in the Settlement
Agreement and the APEA® and listed below. The Settlement Agreement envisions that
all measures of the settlement would be included in an original license issued for the

project.
Measure L ocation
General
Implement the AMP Included in sections 3.3, 4.2, 7.5 and
exhibit B of the Settlement Agreement
Implement the O& M Plan Included in appendix B of the APEA,

incorporated by reference on page 9 of
the Settlement Agreement

Geologic and Soil Resour ces

Install the transmission cable through the Included in description of the proposed
existing wastewater discharge pipeline to project in various locations in the
eliminate effects of crossing nearshore, Settlement Agreement

intertidal, and dune habitat

Install the terrestrial portion of the Included in appendix D of the
transmission line within the existing Settlement Agreement

wastewater pipeline to minimize potential
visual, cultural, and environmental effects

® The APEA (accession no. 20100201-5045) and the Settlement Agreement
(accession no. 20100802-5021) are both available on the Commission’ s web site at
http://www.ferc.gov/docs-filing/elibrary.asp.
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Measure

L ocation

Water Resources
Implement the SPCC Plan

Conduct the Wave, Current, and Sediment
Transport Study

Aquatic Resour ces
Conduct the Fish and Invertebrates Study

Conduct the Electromagnetic Field (EMF)
Study

Marine Mammals, Reptiles, and Birds

Equip PowerBuoys with devices or materials

to prevent pinniped haul-out
Conduct the Cetacean Study
Conduct the Pinniped Study

Conduct the Offshore Avian Use Study

Light PowerBuoys in accordance with Coast

Guard regulations with consideration of

protection for offshore birds and recreational

and commercial fishing vessels
Recreation, Ocean Use, and Land Use

Implement the Emergency Response and
Recovery Plan

Implement the Crabbing and Fishing Plan,
including the marine use/public information
plan

Bury the subsea transmission cable to
minimize hazards to navigation and fishing
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Included in appendix F of the APEA,
incorporated by reference on page 9 of
the Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in descriptions of the proposed
project in various locations in the
Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in appendix A of the
Settlement Agreement

Included in appendix B of the
Settlement Agreement

Included in appendix | of the APEA,
incorporated by reference on page 9 of
the Settlement Agreement

Included in appendix C of the
Settlement Agreement

Included in descriptions of the proposed
project in various locations in the
Settlement Agreement
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M easur e L ocation

L ocate subsurface floats (underwater Included in appendix C of the
mooring floats) at depthsof 30to 50 feetto  Settlement Agreement
avoid potential vessdl strike

Develop and implement an interpretiveand  Included in appendix B of the
education plan (including design and Settlement Agreement
installation of interpretive displays on shore)

Aesthetic Resour ces

Conduct a visual assessment review fromthe Included in appendix B of the
beach, from the top of a dune near the beach, Settlement Agreement

and from the Umpqua lighthouse following

installation of the single PowerBuoy to be

deployed in Phase | of the project

Cultural Resources

Implement the Terrestrial and Cultural Included in appendix D of the
Resources Plan Settlement Agreement

2.2.5 Modificationsto Applicant’s Proposal—M andatory Conditions
Section 4(e) Land M anagement Conditions

The four conditions filed by the Forest Service under section 4(e) are as follows:
conditions 1, 3, and 4 are standard conditions that specify Forest Service approval of final
project design and project changes, application of indemnification and “hold harmless’
provisions, and reservation of the Forest Service'sright to modify conditions.

Condition 2 specifies preparation of arestoration plan for National Forest System lands
approved by the Forest Service (see appendix A).

23 STAFFALTERNATIVE

After evaluating OPT’ s proposal and recommendations from resource agencies
and other interested parties, we compiled a set of environmental measures that we
consider appropriate for addressing the resource issues raised in this proceeding, calling
thisthe staff alternative. The staff alternative includes all of the measures included in
OPT’s proposal and in the Forest Service's section 4(e) conditions, with modifications
based on section 10(j) recommendations, and section 10(a) recommendations, and
measures developed by Commission staff.
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Based on our environmental analysis of OPT’ s proposal discussed in section 3 and
the costs discussed in section 4, we modify some of the environmental measures
proposed by OPT. Our recommended modifications to OPT’ s proposed measures are
shown initalic.

General

Implement the AMP (included in exhibit B of the Settlement Agreement). We
modify this measure to require that results from monitoring of EMF and
acoustic emissions from the single Power Buoy be reviewed to assess the need
for project modifications to address any unanticipated adver se effects before
additional PowerBuoys areinstalled. We recommend that OPT be required to
file the monitoring results and any proposed project modifications for
Commission approval.

Implement the O& M Plan (included in appendix B of the APEA, incorporated
by reference on page 9 of the Settlement Agreement). We modify this measure
to require that underwater inspections for derelict fishing gear entangled on

underwater project components be conducted every month, weather and ocean
conditions permitting, for the first year after deployment of the 10-buoy array.

Water Resources

Implement the SPCC Plan (included in appendix F of the APEA, incorporated
by reference on page 9 of the Settlement Agreement). We modify this measure
to require OPT to file an addendum to the SPCC that identifies any fluids that
would be used in the USP and identifies monitoring provisions that would be
used to detect leakage of any fluids from the USP that could cause adverse
environmental effects.

Marine Mammals, Reptiles, and Birds

Implement OPT’ s proposed protocols for reporting marine mammal injury
(included in appendix A of the Settlement Agreement). We modify this
measur e to include implementing the same protocol for marine turtles.
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Recreation, Ocean Use, and Land Use

» Develop and implement a Crabbing and Fishing Plan (included in appendix A
of the Settlement Agreement). We modify this measure to require that OPT
consult with Oregon DFW, Southern Oregon Ocean Resource Coalition
(SOORC), and the Crabbing and Fishing Committee to complete the following
elements of the plan and file them with the Commission for approval:

1.

Methods to minimize the potential for loss of fishing gear and a protocol
to recover or provide mitigation for fishing gear that becomes entangled in
the Power Buoy array.

Procedures for initiating a transport moratorium® during the first 8 weeks
of the Dungeness crab season.

Establishment of a pre-determined transit lane from the port to the
PowerBuoy array for project-related vessels during construction and
normal maintenance and a plan for providing a 2-week notice of
PowerBuoy transport associated with scheduled maintenance.

A plan and schedule for the process that would be followed to obtain
designation of the project area as a Restricted Navigation Area by the
Coast Guard, and as a No Fishing Area by Oregon FWC, to include filing
a report on the outcome of the process prior to the start of project
construction.

A marine use/public information plan to inform commercial and
recreational users of the changes in use designation and to provide
information about location, hazards, and how to manage a vessel that
inadvertently enters the Power Buoy array area.

Cultural Resources

* Implement the Terrestrial and Cultural Resource Plan (appendix D of the
Settlement Agreement), including a Cultural Resources Survey, Monitoring,
and Contingency Mitigation Plan consistent with the Memorandum of
Understanding (MOU) signed with CTCLUSI and in consultation with the
CTCLUSI and the Oregon SHPO. We modify this measure to require that:
(1) OPT would consult with the Oregon SHPO and the CTLUS if additional
ground-disturbing activities are proposed over the license term; (2) in the

® Defined by OPT as a period in which no PowerBuoys would be moved outside
of the project area.

29



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

event that human remains or cultural resources are inadvertently discovered
during the course of project construction or over the licenseterm, all land-
clearing and land-disturbing activities in the vicinity of the discoveries would
cease and OPT would consult with the Oregon SHPO and the CTCLUS to
determine appropriate actions; and (3) OPT would consult with Oregon DFW
and FWSif new information indicates any potential effects on terrestrial
wildlife, plants, or their habitats as affected by project features, and any
measures that are needed to address these effects would be submitted for
Commission approval.

Additional Measures Recommended by Staff

In addition to OPT’ s proposed measures listed above, we recommend including
the following staff-recommended measure in any license issued for the Reedsport

Project:

Require OPT to consult with the Aquatic Resources and Water Quality

I mplementation Committee concerning the use of any materials, not originally
listed in the license application or Settlement Agreement, that could cause
harmful effects to fish, wildlife or the environment if released into the
environment.

Require that any closures of Sparrow Park Road during project construction
be scheduled to occur outside of the summer recreation season, any road
closures occur only during weekday work hours, and the public be notified in
advance of any road closures.
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30 ENVIRONMENTAL ANALYSIS

In this section, we present: (1) ageneral description of the project vicinity; (2) an
explanation of the scope of our cumulative effects analysis, and (3) our analysis of the
proposed action and other recommended environmental measures. Sections are
organized by resource area. Under each resource area, historic and current conditions are
first described. The existing condition is the baseline against which the environmental
effects of the proposed action and alternatives are compared, including an assessment of
the effects of proposed mitigation, protection, and enhancement measures, and any
potential cumulative effects of the proposed action and alternatives. Staff conclusions
and recommended measures are discussed in section 5.2, Comprehensive Devel opment
and Recommended Alternative. ™

3.1 GENERAL DESCRIPTION OF THE PROJECT AREA

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 (degrees Fahrenheit °F) and mean winter
temperatures are typically in the low 40s (°F). 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 istypically 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.

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, pal ustrine wetlands, riverine
(riparian) wetlands, mixed coniferous-deciduous forests, and developed/industrial areas.

The terrestrial portions of the project area are within the south-central portion of
the Oregon Coast Range Ecoregion. 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. As described by the Oregon Gap Analysis Project (Kagan et al.,
1999):

The Coast Range Ecoregion includes the entire Oregon coastline and
the northern and central Oregon Coast Range Mountains, and extends

19 Unless otherwise indicated, our information is taken from the application for
license for this project (OPT, 2010) and additional information filed by OPT on May 18,
2010.
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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 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 Stka spruce, western hemlock, Douglasfir,
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. Inthe
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 percent 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.

3.2 SCOPE OF CUMULATIVE EFFECTSANALYSIS

According to the Council on Environmental Quality’s regulations for
implementing National Environmental Policy Act (40 CFR 81508.7), a cumul ative effect
is the impact on the environment that results from the incremental impact of the action
when added to other past, present and reasonably foreseeable future actions regardless of
what agency (federal or non-federal) or person undertakes such actions. Cumulative
effects can result from individually minor but collectively significant actions taking place
over time, including hydropower and other land and water development activities.

Based on information in the license application, agency comments, other filings
related to the project, and our independent analysis, we have identified shoreline
sediment transport processes, marine life, birds, recreation, and commercial
fishing/crabbing as resources having the potential to be cumulatively affected by the
proposed Reedsport Project in combination with other activities in the proposed project
area.

32



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

3.2.1 Geographic Scope

The geographic scope of the analysis for cumulatively affected resourcesis
defined by the physical limits or boundaries of: (1) the proposed action’s effects on the
resources, and (2) contributing effects from other projects or activities. Based on the
nature and location of the Reedsport Project, as well as the interests of the participantsin
this licensing process, the general geographic scope for the cumulatively affected
resources encompasses the Oregon State territorial waters from the shoreline of the
Oregon Pacific Coast to the 3-nautical mile boundary. However, because the proposed
action would affect resources differently, the geographic scope for each resource may
vary. For example, the geographic scope of cumulative effects analysis for the gray
whale and loggerhead turtle extends from Alaskato Baja, Mexico, and the geographic
scope of the analysis for salmon and green sturgeon includes the full migratory range of
the stocks that may be affected by the project.

3.2.2 Temporal Scope

The temporal scope of analysisincludes a discussion of the past, present, and
future actions and their effects on sediment transport processes, marine life, birds,
recreation, and commercial fishing/crabbing. Based on the potential term of alicense, the
temporal scope looks 30 to 50 years into the future, concentrating on the effect of
reasonably foreseeable future actions. The historical discussion is limited, by necessity,
to the amount of available information for each resource. We identified the present
resource conditions based on the license application, agency comments on the draft
license application, and comprehensive plans.

Other than dredging disposal sites, fiber optic cables, and marine reserves
(discussed in section 3.3.3), we have not identified any other past, present, or reasonably
foreseeabl e future actions that would interact with the proposed Reedsport Project to
cumulatively affect sediment transport, marine life, offshore birds, recreation, and
commercial fishing/crabbing.

3.3 PROPOSED ACTION AND ACTION ALTERNATIVES

In this section, we discuss the effect of the project alternatives on environmental
resources. For each resource, we first describe the affected environment, which isthe
existing condition and baseline against which we measure effects. We then discuss and
analyze the specific site-specific and cumulative environmental issues. We present our
recommendations in section 5.2, Comprehensive Devel opment and Recommended
Alternative.
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3.3.1 Geologic and Soil Resources
3.3.1.1 Affected Environment
Regional Geology

The Oregon Coast is part of arelatively 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.

The Oregon sand dunes are the largest expanse of coastal dunesin North America.
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, adivision of the Siuslaw National Forest. This section
of dunes spans a distance of approximately 55 miles from Florence to Coos Bay. Formed
since the last Ice Age, these Holocene sand dunes in this region reach heights of 500 feet
above sealevel and extend asfar as 2.5 milesinland. The source sand is continuously
replenished by ocean currents. Dunes along the Oregon Coast are constantly reshaped
and moved with seasonally changing coastal winds, blowing sand inland.

Marine Geology

OPT conducted a geological survey of the 800-meter-by-800-meter PowerBuoy
array site and of a 200-meter-wide corridor centered on the subsea cable route from the
seaward end of the wastewater pipeline outfall to the array site. The seabed in the project
areais generaly flat and featureless, with depths ranging from 165 to 225 feet at the
array area. Surface sedimentsin the project area and cable corridor consist uniformly of
fine sand, based on 15 grab samples collected by OPT at water depths ranging from 87 to
162 feet. The sand was dark brown to black in color; grain sizes ranged from 0.17 to
0.19 millimeters (mm). There are no rocky outcroppings or ledges. The layer of sand in
the substrate has a thickness of at least 65 feet (the penetration depth limit of the sub-
bottom profiler used in the survey). The towed video camera survey did not reveal any
flora or fauna on the seabed in the proposed PowerBuoy array area or subsea
transmission corridor, although the visibility was low. A system of multiple submerged
barsin the surf zone, as well as a subtidal bar 500 m offshore from the beach parallel to
the shore were observed in the summer of 2009 (OSU and Oregon DOGAMI, 2009).
These bars appear to be highly variable. The wastewater pipeline, which consists of a
concrete-encased steel pipe that extends approximately 0.5 mile from shore, was the only
feature detected in the substrate. The pipeline is covered by approximately 2 to 3 feet of
sand.
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Terrestrial Geology

The coastal area at the landfall consists of Quaternary dunes, which are part of the
Oregon Dunes National Recreation Area. These dunes are largely protected from wind
and erosion by vegetation, although coastal forest “blowouts’ have occurred near the
project area. Thisland typeisatransition from a coastal ecosystem to aterrestrial
ecosystem. Approximately 0.2 mile inland, the geology transitions to the Tyee
Formation from the Cenozoic/Tertiary period, which extends to the Douglas Electric
Cooperative grid connection. The Tyee Formation is characterized by thick, rhythmic
sequences of sandstone and siltstone. Surface soils consist of sandy and silty loam.

The northern shoreline of the sharp bend in the Umpqua River near the
underground transmission line 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 for a distance of approximately 0.75 mile
along the alignment.

3.3.1.2 Environmental Effects

Potential effects of the project on geology and soils are related to the deployment
and decommissioning of the anchors and subsea transmission cable, shoreline changes
due to dampening of waves and altered sediment transport, and construction of the
underground terrestrial transmission line.

I nstallation of Anchorsand Subsea Transmission Cable

As described in section 2.2.1, Project Facilities, the proposed project would
involve the installation of 10 OPT PowerBuoys attached to seabed anchors, tendon lines,
subsurface floats, and catenary mooring lines. The 10 PowerBuoy units would be
connected to the USP via power/fiber-optic lines. A subseatransmission cable, buried in
the seabed to a depth of 3 to 6 feet, would extend from the USP to terminus of an existing
wastewater discharge pipe, about 0.5 mile offshore. Installation of the anchors, USP, and
subsea transmission cable has the potential to cause localized increases in turbidity during
construction.

The subsea transmission cable would be trenched from the USP to the outlet of the
wastewater discharge pipe, a distance of about 2.3 statute miles* (the wastewater pipe
opening is located about 0.5 statute miles from shore). The cable would beinstalled at a
minimum depth of approximately 3 to 6 feet below the sea floor according to
conventional trenching or jet plowing methods, to be selected by the cable deploying

1 A statute mileis 5,280 feet (1,609 meters), as opposed to a nautical mile of
6,076 feet (1,852 meters).

35



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

contractor. Conventional trenching would involve an ocean vessel pulling an underwater
plow that continuously cuts a trench and places the cable into the trench.

Our Analysis

Trenching associated with the deployment of the cable would temporarily displace
sand along the cable route. Part of the sediment would be placed back in the trench to
cover the cable. Another portion would be dispersed by currents and resettle onto the
seabed. The redeposited layer of sediment is expected to be thin beyond the immediate
vicinity of thetrench. Also, there would be localized sediment resuspension from
anchors and cable sweep during the installation of the PowerBuoys and transmission
cable. Effectson the seabed are considered to be short term. Potential effects on local
marine life living on or in the seabed are discussed in section 3.3.3, Aquatic Resources.

Waves, Current, and Sediment Transport

Because PowerBuoys extract and absorb power from passing waves, the project
could affect shoreline erosion and accretion at the beach. Depending on the size and
other characteristics of the array, an array of PowerBuoys could cause changes in wave
height and direction in itslee. These variations could persist shoreward to the outer edge
of the surf zone and could affect nearshore currents, potentially resulting in changes to
the stability and configuration of the beach (i.e., erosion or accretion), nearshore aquatic
habitat, and surfing conditions.

To address stakeholder concerns about these potential effects, OPT proposes to
conduct awave, current, and sediment transport monitoring program. OPT consulted
with Dr. Ozkan-Haller and other staff from the Oregon State University during
development of the monitoring plan (OSU and Oregon DOGAMI, 2009).

Our Analysis

The PowerBuoys that would be installed at the Reedsport Project have a float
diameter of 36 feet and would 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 wave amplitude to be about 12 percent behind the PowerBuoys
and a worst-case (maximum) instantaneous attenuation of wave amplitude at the beach of
2.1 percent. This estimate assumes monochromatic waves, which would be worst-case,
and adirectional wave spreading factor of 0.95. Initial preliminary modeling for an array
of five wave energy converters suggests a 15 percent decrease in wave height is possible
immediately in the lee of the array (OSU and Oregon DOGAMI, 2009). Closer to shore
the decrease diminishes to only about 3 percent due to diffusion. These findings are
consistent with the independent analysis by the Surfrider Foundation (Surfrider) that was
provided at a February 5, 2007, Oregon Solutions Recreation/Public safety meeting.
Surfrider predicted an attenuation of less than 15 percent given the current level of wave
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energy conversion technology and the density and placement of the proposed
PowerBuoys. In aletter to OPT dated February 5, 2007, Surfrider stated that it expects
the proposed project to cause very little wave reduction at Winchester Bay, a premier surf
spot located 1.5 miles south of Reedsport.

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 a. (2002), shoreline changes are highly variable both spatially and temporally, and
beaches are undergoing periods of rapid episodic erosion, followed by intervening years
to decades of rebuilding of beaches and dunes. Given the dynamic nature of the Pacific
Ocean off Oregon, combined with the small size and distance of the 10-PowerBuoy array
from shore, we expect that any dampening of wave energy or ocean currents and
associated changes in erosion or accretion of the shoreline resulting from the PowerBuoy
array would not be discernable.

OPT’ s proposed wave, current, and sediment transport monitoring program would
address the remaining uncertainty surrounding the magnitude of the effects of the
PowerBuoys on wave energy, ocean currents, and associated erosion or accretion of the
shoreline, effects on nearshore aguatic habitat, and surfing conditions. Specifically, the
monitoring program focuses on (1) identifying the near-field effects of the PowerBuoys,
and (2) monitoring the bathymetry, shoreline contour, and water column propertiesto
capture anomal ous nearshore effects. The monitoring program would include the
following components:

* In-situ observations:. Metrics would include wave height, wave direction, and
vertical structure of currents, temperature, and salinity both seaward and
shoreward of the PowerBuoys.

» X-band radar observations: Observations would produce estimates of wave
speed and wave direction over an areawith aradius of 2 to 3 kilometers.

* Video observations. Video observations would produce time-exposure images
of the submerged topography. Variance images would give an indication of
the presence of any rip currents before and after buoy installation.

» Beach monitoring: Metrics would be based on shoreline position as a function
of time. Development of potential rip embayments could be monitored.

* Numerical modeling: Metrics would include wave height and direction in the
lee of the buoy deployment area, percent-change in wave height at the outer
edge of the surf zone, and any associated changesin surf zone circulation.

The monitoring program would include relevant observations on spatial changes
over time of the coastal environment. Due to the small scale of the proposed installation
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and the substantial distance offshore that the PowerBuoys would be deployed, we
consider it unlikely that substantial nearshore effects would occur. However, in the event
that substantial effects from changes in waves and currents are observed, further
evaluation of effects on shoreline processes could be devel oped through the proposed
AMP.

Onshore Transmission Line

OPT proposes to use a pull line to run the subsea transmission cable through the
existing wastewater pipeline from the outfall to the proposed underground vault just
inland of the dunes at the turn-around located at the end of Sparrow Park Road. The
onshore portion of the transmission line would be contained within the wastewater
pipeline and would run the length of the pipeline, emerging 3 milesinland to connect
with the existing Douglas Electric Cooperative transmission line. A small shore
substation would be constructed close to the interconnection point with the Douglas
Electric Cooperative transmission line. The existing roads would be used for access
along the pipeline, so no temporary access roads would be constructed for installation of
the project.

Our Analysis

Installation of the subsea cable and transmission line through the wastewater
pipeline would not require any vehicle access over unroaded areas and, as a result, should
not result in any erosion or compaction of soil or wastewater disturbance to the beach and
dune areas. Similarly, erosion is not expected during the construction of the proposed
buried vault or the shore substation, provided that standard best management practices
are employed.

3.3.1.3 Cumulative Effects

The Reedsport Project is expected to have very little effect on sediment transport
dueto its small scale and its substantial distance from shore. In addition, sediment
transport would not be cumulatively affected by the proposed Reedsport Project because
we have not identified any reasonably foreseeable actions, including other wave energy
projects, that could affect sediment transport.

3.3.2 Water Resources
3.3.21 Affected Environment
Water Quality

The project islocated within the territorial limits of the state of Oregon and falls
under the water quality standards outlined in the Oregon Administrative Rules (OAR)
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340 41. Relevant rules applicable to the project consist of the following: (1) support
aguatic species without detrimental changes in the resident biological communities;

(2) prevent areduction in ambient dissolved oxygen concentrations; (3) maintain pH
between 7.0 and 8.5; (4) prevent water temperature increases that adversely affect fish or
other aguatic species; and (5) prevent the introduction of toxic substances above natural
background levelsin amounts, concentrations, or combinations that may be harmful to
aquatic life, public health, or other designated beneficial uses. The designated beneficial
uses for marine waters adjacent to the Mid-Coast and Umpqua River basins (which
contain the project area) are industrial water supply, fish and aguatic life, wildlife and
hunting, fishing, boating, water contact recreation, aesthetic quality, commercial
navigation, and transportation.

The OAR also include 16 statewide narrative criteria for water quality, which
include the following conditions relevant for this project: (1) 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; (2) formation of appreciable bottom
or sludge deposits or the formation of any organic or inorganic deposits del eterious to
aguatic life or injurious to public health, recreation, or industry; (3) objectionable
discoloration, scum, oily sheens, or floating solids, or coating of aquatic life with ail
films; and (4) aesthetic conditions offensive to human senses of sight, taste, smell, or
touch.

Water quality data are available from two stations in the vicinity of the project,
located approximately 0.8 mile southwest and 10.5 miles northwest of the PowerBuoy
array, respectively. Sampling at these stations was conducted in 2003 by Oregon
Department of Environmental Quality (Oregon DEQ) at a variety of depthsin the water
column. Samples were analyzed for nutrients, pigments, pH, nitrate/nitrite, total copper,
total organic carbon, and total suspended solids. The pH values were around 8. Copper
was not detected. The concentrations of all other components were low, as can be
expected in this open ocean setting.

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 uniformin height,
period, and direction. 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. The Electric Power Research Institute (EPRI)
reported that the nearest wave data monitoring to the project siteis the Coquille River
Station (CDIP 0037) data buoy, located at a depth of 210 feet about 70 miles southwest
of the project site (EPRI, 2004a, as cited by OPT). From results of the 12 years of
available data (1984 to 1996), the average annual wave power at the data buoy was 21
KW per meter, ranging from about 6 KW per meter to 41 kW per meter (figure4). The
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largest single-wave event for this period was estimated to be 49.2 feet (15 meters), and
the median height (trough to crest) of the one-third highest waves for a 12-hour period
averaged over the 12-year data set was 25.6 feet. The smallest waves occur in summer;
the largest waves occur in winter.
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Figure 4. Monthly average wave power generated at the Coquille River Station
(CDIP 0037) data buoy (Source: EPRI, 20044, as cited by OPT).

Overall, the wave climate in Oregon is dominated by swells approaching from a
southwesterly direction and more moderate waves approaching from a westerly or
northwesterly direction (OSU and Oregon DOGAM I, 2009). Larger waves, approaching
the OPT location at a high angle from the south, are affected by Cape Blanco. This cape
causes a shadow effect reducing the wave height at the OPT site.

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. Wind direction and strength drive upwelling of deeper water and thereby
biologica production in the surface waters. Typically southward, upwelling winds occur
in the spring and summer and northward, downwelling winds occur in the late fall and
winter. Asaresult of upwelling, the nearshore waters are cooler than the offshore waters.
During winter, the pattern is reversed and warm water moves nearshore, warming the
inshore water 5°F more than the offshore water.
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3.3.2.2 Environmental Effects

Installation and operation of the project is not expected to influence dissolved
oxygen concentrations, pH, or temperature of the surrounding water. Potential
environmental effects on water quality from the construction and operation of the facility
include the following: (1) effects of anchor and cable installation, including sediment re-
suspension on turbidity (this was discussed in section 3.3.1.2, Geologic and Soil
Resources); (2) effects of spills of hydraulic oil from the structures; (3) effects of spills of
fuel or lubricants from vessels used during installation and maintenance; (4) effects of
antifouling paint or coatings; and (5) effects of aquatic growths on mooring lines,
including potential anoxic episodes when growths are dislodged and decompose.
Potential effects on wave height, currents, and sediment transport are discussed in section
3.3.1.2.

Effects of Spillsof Hydraulic Oil from the Structures

Each PowerBuoy would contain 198 to 264 gallons of hydraulic fluid. The fluid
would be contained within a hydraulic system that would be fully contained within the
steel PowerBuoy structure. The spar would act as a secondary containment system
capable of holding more than 110 percent of the fluid in the hydraulic system. No
hydraulic components would be located external to the PowerBuoy; the design does not
have any hydraulic seals exposed directly to the ocean. Additionally, each seal would be
backed up with an end cap that would capture any fluid leakage. Hydraulic fluid pressure
and volume would be monitored by the PowerBuoy computer and available viaradio and
fiber optic link. Inthe event that any fluid leaks at this end cap, or any other place in the
hydraulic circuit, it would be contained inside the PowerBuoy spar. Sensors inside the
bottom of the spar would measure the quantity of leaked fluid and would trigger an
alarm, aerting OPT and initiating the SPCC protocol. SPCC Plans are required by Coast
Guard regulations for facilities having the potential to spill oil into a navigable waterway
or astream/river leading to a navigable waterway.

A vessd strike on a PowerBuoy was identified as a concern with regard to a
scenario under which hydraulic fluids could be released from a 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 were alarge impact, and for some
reason, it did reach the spar (which is over 13 feet from the float edge) and damaged it,
there would only be a small chance that the hydraulic system would be affected asit is
protected by the steel structure of the spar.

In a catastrophic failure, the hydraulic fluid would be released into the ocean.
Dispersal of the fluid could have immediate effects on offshore birds and minor effects
on marine mammals. The working fluid proposed for the PowerBuoy’ s power generating
system is Shell Tellus Oils T, which isformulated to maintain viscosity over a range of
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temperatures and chemical stability in the presence of moisture. According to the
Material Safety Data Sheet prepared by Shell, the fluid floats on water and is poorly
soluble. Major constituents are expected to be inherently biodegradable, but the product
contains components that may persist in the environment. After a catastrophic failure,
the drifting or grounded buoy would most likely be recovered and brought to shore.

Interior, NMFS, and Oregon DFW recommend that OPT consult with the Aquatics
Resources and Water Quality I mplementation Committee concerning any materials that
were not listed in the license application or Settlement Agreement are used that could
cause harmful effectsto fish or wildlifeif they are released into the environment.

Our Analysis

The PowerBuoy would be designed to minimize the potential for leaks of
hydraulic fluid. In addition, the volume of fluid used in each PowerBuoy isrelatively
small. Therefore, the potential effect of the hydraulic fluid used in the PowerBuoy on
marine mammals and birdsis expected to be small. In addition, when implemented, the
SPCC for this project should be adequate to respond in the event of arelease of hydraulic
fluid. Consulting with the Aquatics Resources and Water Quality |mplementation
Committee concerning the use of any potentially harmful materials would further reduce
the potential for adverse effects.

OPT did not identify any potentially harmful fluids that would be used in the USP,
or any methods for detecting any leaks from the USP that could occur as aresult of
corrosion and cracks in the structure. Although its location on the seabed limits the
potential for physical strikes by ships or other objects, identifying any harmful fluids and
methods to detect leaks, if present, would reduce the potential for the release of harmful
fluidsinto the environment.

Spillsduring I nstallation

During the installation of the project, a number of vessels, including tugs, barges,
cranes, and workboats, would be employed. Each of these vessels contains fuel,
hydraulic fluid, and potentially other hazardous materials. Stakeholders have raised a
concern about the potential for spills of such materials while these vessels are being
employed. OPT plansto hire licensed and insured marine construction contractors that
would be required to have spill response plans.

Our Analysis

The installation of the arrays and cabling would not require handling project-
related fluids at sea, such as the hydraulic fluid for the PowerBuoys. Therefore, the
potential for spills would only be associated with the typical operation of the respective
vessels. The use of licensed, insured operators with their own spill response plan, in
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combination with the SPCC Plan for this project, should minimize the potential for of
spills during installation.

Effects of Antifouling Paint or Coatings

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. Biofouling can
result in extensive efforts being required to remove and repair colonized structures.

OPT plans to coat the PowerBuoy floats and spars and subsurface floats with
Ameron’s“ABC3 Antifouling” paint to reduce biofouling. “ABC3 Antifouling” is a self-
polishing organotin-free (lower toxicity) antifoulant coating specifically designed for use
in the marine environment. The Company may also use SigmaGlide paint on the SSFs.
SigmaGlide is made by SigmaKalon Marine and Protective Coatings BV. SigmaGlideis
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 il
expected to recruit to and colonize hard surfaces associated with the PowerBuoys and

mooring gear.

OPT would conduct water quality monitoring during construction and project
operation. OPT would monitor the seabed for accumulation of biofouling debris every
3 to 4 months during the first 2 years, and annually thereafter. In the event that a build-
up of biofouling debrisis seen to occur, OPT would consult with the Aquatics Resources
and Water Quality Implementation Committee to determine an appropriate course of
action.

Our Analysis

Antifouling marine paints time-rel ease (leach) toxinsinto the proximal area of the
structure over time. Antifouling paint is toxic to avariety of aguatic organisms, and
stakeholders have raised a concern that antifouling leachate may negatively affect the
environment. However, the presence of strong currentsin the project areais expected to
prevent such elevated concentrations of toxins. Based on OPT’ s calculation of the
release rate of toxins and the surface area of all array structures coated with antifouling
paint, the concentration within the project boundary would be well below the water
quality criteriafor copper by the State of Oregon, and the impact on water quality from
antifouling paint is expected to not be detectable.

Paint sloughing or chipping off of the structures due to aging or abrasion could
result in alocalized accumulation of toxins in the sediments on the seafloor, potentially
affecting marine benthic organisms. Such accumulation can be limited by adequate
maintenance of the structures. OPT’ s planned monitoring of the sediments for any debris
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build-up underneath the PowerBuoys would help to detect any accumulation of toxins
that approach levels that could have an adverse effect, which would allow any needed
corrective actions to be evaluated through the AMP.

Aquatic Growth on Mooring Lines

The project would include approximately 12 miles of synthetic mooring lines.
Mooring lines would attract some growth of aquatic organisms. The movement of these
lines would eventually dislodge some of this growth, which would then settle on the
seafloor. Concerns were raised that this growth might potentially result in localized
anoxic conditions on the seafloor.

Our Analysis

The buildup of organic growth on mooring lines would be limited as a result of the
constant motion of theselines. In addition, fragments that fall off and settle to the
seafloor are expected to be too small for localized anoxic conditions to occur, given the
dynamic nature of the ocean floor with constant flushing.

3.3.2.3 Cumulative Effects

Although the concentration of copper would be slightly higher in the water
column, it is expected to still be well below water quality criteria. Cumulative effects on
marine life from the leachate of antifouling paint are not expected because we have not
identified any past, present, and reasonably foreseeable actions that would interact with
such effects of the proposed project.

3.3.3 Aquatic Resources
3.3.3.1 Affected Environment

In the following section, we provide a brief overview of the coastal habitat and
aguatic organisms that could potentially be affected by the construction and operation of
the proposed Reedsport Project.

Oregon Coastal Habitat

The Oregon coastline and marine waters can be generally divided into five
megahabitat types (Oregon DFW, 2006): rocky shore, sandy beach, rocky subtidal, soft
bottom subtidal, and pelagic. The results of OPT’s Marine Geophysical Survey
completed in September 2007 indicate that 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 aong the nearshore Oregon coastline and represents the
majority of the nearshore habitat. Moving slightly offshore are long stretches of soft
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bottom subtidal habitat that are the result of Oregon’s high-energy waves. 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.

Sandy Beach

Sandy beach habitat represents approximately two-thirds of the Oregon coastline
(Oregon DFW, 2006). This habitat is generally low gradient, relatively homogenous and
represents a challenging environment for long-term inhabitants. Most speciesresiding
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.

Sandy beach habitat can be further categorized into three additional classes. high-,
mid- and low-intertidal zones. The high-intertidal zone is briefly wetted during high tide
and is primarily inhabited by aquatic insects and crustaceans. The mid-intertidal zoneis
frequently wetted and provides habitat for sand crabs. The low-intertidal zone remains
wet most of the day and is dominated by clams and Dungeness crab.

Soft Bottom Subtidal Habitat

Oregon’ s soft bottom subtidal habitat occurs between the shoreline to a depth of
approximately 165 feet and it is“ significantly affected by wave energies that reach the
bottom, vertical mixing, and seasonal aong-shore and cross-slope sediment movement”
(Oregon DFW, 2006). Consequently, most soft bottom subtidal areas along the Oregon
Coast are sandy; however, mud can be a more pronounced bottom type in areas receiving
less energy from water movement (e.g., isolated and sheltered embayments) and in
deeper waters toward the outer edge of the Territorial Sea.

According to Sea Engineering (2007, as cited by OPT), the seabed in the project
areais generaly 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.

As reported in Oregon DFW (2006):

Soft bottom subtidal habitat comprises a number of distinct organism
assemblages, influenced by differences in substrate type (e.g., sand and
mud), organic content, and bottom depth. 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
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components of sandy bottom communities and are found both on the
surface as well as buried in the sand. Common fish in this area include
several species of flatfish (e.g., sand dab, English sole and sand sole),
important forage species such as sand lance, and the burrowing
sandfish.

Pelagic Habitat

Pelagic habitat includes thousands of miles of open ocean; however, in the context
of the proposed Reedsport Project, we are primarily interested in what is classified as the
“neritic zone” of pelagic habitat. The neritic zone is the area of the ocean that extends
from the mean low-water mark over the continental shelf to the continental slope at a
depth of around 600 feet. Within the neritic zone, upwelling and relaxation events and
river plume salt barriers provide abundant nutrients and create unique habitats for a
variety of migratory and resident species.

Biologically, the pelagic environment offers two primary forms of food resources:
plankton and nekton. Plankton are small plants and invertebrate animals that are
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.

Plankton

Plankton include organisms such as diatoms, dinoflagillates, krill, and copepods,
as well asthe microscopic larva of crustaceans, sea urchins, and fish. They provide the
primary food source for a mgjority of the ocean community ranging from large migratory
whales to small pelagic anchovy. Concentrations of phytoplankton™? can be seasonally
found during upwelling events, when cool nutrient-rich water circulates to the surface
from the seafloor. Phytoplankton bloom from enriched nitrogen and phosphorous found
within the water. Zooplankton®® also concentrate and feed on the phytoplankton in the
same upper 60 feet of the water column, forming a resource dense area for foraging
Species.

Plankton occur throughout Oregon’ s coastal waters, but concentrated populations
generally occur over the continental shelf. Lamb and Peterson (2005, as cited by OPT)
found the highest concentration of zooplankton inshore of the 300-foot isobath. Within

12 phytoplankton is the photosynthetic or plant constituent of plankton; mainly
comprised of unicellular algae.

13 Zooplankton is the animal constituent of plankton; mainly small crustaceans and
fish larvae.
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that isobath, species are separated by preferencesin water temperature and salinity. The
actual offshore location and density of plankton is directly affected by seasonal variations
in wind and current. While upwelling events generally occur in late summer, events like
El Nifio can upset the usual pattern of upwelling events and alter the timing and
occurrence of plankton abundance, species composition, and blooms.

During four cruises in June and August 2000 and 2002, NMFS collected
neustonic™ mesozooplankton samples from Crescent City, California, to Newport,
Oregon (Pool and Brodeur, 2006). Tows were conducted along transects crossing the
continental shelf along aline at the Umpqua River, aswell as at five other locations:
Newport Hydroline, Heceta Head, Five Mile River, Rogue River, and Crescent City.
Dungeness crab megal opae, Oregon cancer and red rock crab megal opae, Pacific krill,
Hyperoche medusarum, Themisto pacifica, and Sagitta spp. were the dominant taxa
collected during sampling.

Marine Vegetation/Algae

There are approximately 437 species of macrobenthic marine algae that are
thought to occur in Oregon. 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.

Macrobenthic marine algae typically require hard substrate, and it is uncommon to
find macrobenthic marine algae in water deeper than 100 feet in Oregon. The substrate in
the area of the proposed cable route and the PowerBuoy array is primarily composed of
sand. The depth at the proposed location for the PowerBuoy array in the northwest
corner of the project arearanges from approximately 204 to 225 feet. Therefore,
macrobenthic algae are not expected to occur in the project area. However, marine algae
may grow on the cable and the mooring lines once the project isin place (at least on
portions of the mooring line that receive enough light to support algal growth).

I nvertebrates

Information describing the benthic invertebrate community in the proposed project
vicinity was derived from sampling conducted at an offshore dredge disposal site near the
mouth of the Umpqua River by NMFS and the U.S. Army Corps of Engineers (Corps) in
September 1984 and January 1985 (Emmett et al., 1987, as cited by OPT), and by Marine
Taxonomic for the Corps Portland District in July and September 2007 (Marine
Taxonomic, 2008, as cited by OPT).

 Neuston is the collective term for the organisms that float on the top of water
(epineuston) or live right under the surface (hyponeuston).
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NMFS and the Corps collected atotal of 48 benthic grabs, consisting of 24 grabs
each in 1984 and 1985, and Marine Taxonomic collected five biological samples at each
of the 16 predetermined sampling stationsin 2007. Results of the surveys revealed that
polychaetes were the dominant benthos captured during all three survey years. Mollusks
were the second most abundant invertebrate captured during the 1984 and 2007 surveys,
and amphipods were the second most abundant invertebrate observed during the 1985
survey.

The bottom composition at the Umpgua dredge disposal 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, as cited by OPT; Marine Taxonomic, 2008, as cited by
OPT). This nearshore sandy habitat was also identified at the Reedsport Project site
during the September 2007 Marine Geophysical Survey. Asaresult, the benthic
invertebrate species identified at the Umpqua site are expected to be similar to thosein
the project area.

Dungeness Crab

Dungeness crab is an invertebrate species that supports an important recreational
and commercial fishery along the Oregon Coast. During the 2004-2005 commercial
Dungeness crab season, atotal of 30,326,019 pounds of Dungeness crab were landed into
Oregon ports consisting of Astoria/Seaside, Garibaldi/Pacific City, Depoe Bay,
Newport/Waldport, Florence/Winchester Bay, Charleston, Port Orford, and
Brookings/Gold Beach.

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 from the shallowest parts of lower estuaries to depths of 1,200 feet of water
(Oregon DFW, 2010c). The Dungeness crab prefer a sandy or muddy bottom in salt
water and feed along the seafloor for organisms that live partly or completely buried in
thesand. The crab’s carnivorous diet consists of shrimp, mussels, small crabs, clams,
and worms. Crab persistence and annual abundance is driven by meteorological and
biological ocean conditions. Dungeness crab, which use sand habitat areas, are known to
be present in the project vicinity.

Dungeness crab mating occurs in nearshore coastal locations in the West Coastal
region of the Pacific Northwest. Eggs hatch in coastal waters from December to April in
Oregon. Upon hatching, Dungeness crab are referred to as Zoea; the Zoeal period lasts
from winter to spring (typically 80 to 95 days). During thistime, the Zoea are suspended
in water (plankton) and are generally transported seaward with currents, as they have
very limited swimming capabilities.

Beginning in the late stages of spring and continuing into summer, the Zoea enter
the megal opae stage and continue to live pelagically (suspended in water). At thistime,
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large concentrations of megal opae can be seen throughout the nearshore areas of Oregon.
In Oregon waters, megal opae are most abundant in April and May and are carried within
0.6 mile of shore by tidal currents and by vertical migration. The megalopae stageis
short lived (approximately 30 days), and most megal opae molt into juveniles between
April and May off the coast of Oregon. Immediately after molting, the Dungeness crab
buriesitself in the sand to allow their new shell to harden.

The Dungeness crab reaches maturity after about 2 years. As Dungeness crabs
grow/mature, they tend to move into progressively deeper water, live within ocean waters
at depths primarily between 60 and 1,200 feet and show a random pattern of movement.

Fish

Information describing the fish community in the proposed project vicinity was
also derived from sampling conducted near the mouth of the Umpqua River by the NMFS
and Corpsin September 1984 and January 1985 (Emmett et al., 1987, as cited by OPT),
and by Marine Taxonomic for the Corps, Portland District, in July and September 2007
(Marine Taxonomic, 2008, as cited by OPT). During the NMFS and Corps' study, fish
and crab samples were collected at depths ranging from 60 to 115 feet using a semi-
balloon shrimp trawl with an overall mesh size of 1.5 inches (stretched) to ensure
retention of small fish and invertebrates. A total of 12 trawls, six each during 1984 and
1985, was conducted near the mouth of the Umpqgua River. During the 2007 Marine
Taxonomic surveys, fish samples were collected using 26-foot semi-balloon otter trawls
with a quarter-inch mesh liner at depths ranging from 70 to 100 feet along seven pre-
selected trawl tracks close to the mouth of the Umpqua River. The results of these
surveys are presented in table 4. Commercial species of substantial value that were
captured in abundance included Dungeness crab, English sole, petrale sole, butter sole,
sand dab, sand sole, northern anchovy, and ling cod (Emmett et al., 1987, as cited by
OPT; Marine Taxonomic, 2008, as cited by OPT).

Table 4. Fish species captured at the Umpgua River dredge disposal sites (Source:

OPT, 2010).
Number Number
Collectedin  Collected in
Common Name Scientific Name 1984-1985% 2007°
Night smelt Soirinchus starksi 6,140 -
Pacific tomcod Microgadus proximus 526 --
Pricklebreast poacher Sellerina xyosterna 453 -
Sand sole Psettichthys melanostictus 386 34
Speckled sanddab Citharichthys stigmaeus 319 --
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Number Number
Collectedin  Collected in
Common Name Scientific Name 1984-1985° 2007°
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 Hyper prosopon anale 35 -
Butter sole | sopsetta isolepis 30 65
Tubenose poacher Pallasina barbata 26 4
Pacific sanddab Citharichthys sordidus 24 -
Bay pipefish Syngnathus leptor hynchus 9 --
Big skate Raja binoculata 8 5
Whitebait smelt Allosmerus elongates 7 -
C-Osole Pleuronichthys coenosus 4 -
Wolf-edl Anarrhichthys ocellatus 3 --
Larval groundfish - 2 -
Northern anchovy Engraulis mordax 2 32
Larval flatfish - 2 0
Lingcod Ophiodon elongatus 1 4
Spiny dogfish Sgualus acanthias 1 -
Cabezon Scor paenichthys 1 3
mar mor atus

Longfin smelt Soirinchus thaleichthys -
Unidentified juvenile smelt  Osmeridae spp. -
King-of-the-salmon Trachipterus altivelis --
Smelts Osmeridae -- 420
Sanddab Citharichthys sp. -- 169
Pricklebreast poacher Sellerina xyosterna -- 101
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Number Number
Collected in  Collected in

Common Name Scientific Name 19841985 2007°
Cod Gadidae -- 83
Right hand flat fish Pleurenectidae -- 45
Petrale sole Eopsetta jordani -- 22
Staghorn sculpin Leptocottus armatus -- 10
Showy snailfish Liparis pulchellus -- 9
Sculpins Cottidae -- 1
Total 8,595 1,471
& Datafrom Emmett et al., 1987, surveys conducted in September 1984 and January

1985.

®  Datafrom Marine Taxonomic, 2008, surveys conducted in July and September 2007.

Demersal Fish

Demersal fish live on or near the bottom of the ocean and typically a have a body
plan adapted to alife in direct contact with the substrate; substantially flattened, with
eyes oriented upward and fins arranged for locomotion along or just off the bottom.
Flatfish, such as Dover sole or starry flounder, exemplify this body shape. However,
other species, such as lingcod or rockfish, may be less flattened, or like hagfish, may be
adapted to burrowing into the substrate.

Rockfish comprise a diverse and ecologically important group of demersal fish
that inhabit the nearshore marine community in the temperate eastern Pacific Ocean.
However, they are not expected to be abundant within the project area because of alack
of hard substrate. No rockfish were captured during the NMFS and Corps fish surveys
near the Umpqua River in 1984 and 1985 (Emmeitt et al., 1987, as cited by OPT),
although 19 species of demersal fish were collected, totaling 2,103 individuals or 23
percent of the total number of fish collected (table 4). Overall, four out of the five most
abundant fish species collected were demersal fish. The dominant demersal fish caught
were Pacific tomcod (6.1 percent), pricklebreast poacher (5.3 percent), sand sole
(4.5 percent), and speckled sanddab (3.7 percent) (Emmett et al., 1987) (table4). The
demersal fish species captured by Marine Taxonomic in 2007 were similar to those
reported in Emmett (1987, as cited by OPT) (table 4). The most common demersal
species collected during these surveys included pricklebreast poacher, sanddab species,
and sand, English, and butter sole.
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Pelagic Fish

Coastal pelagic species live in the water column as opposed to living near the sea
floor. They are generally found anywhere from the surface to 3,000 feet deep. Pelagic
fish are an important component of the biological food chain and serve as prey to
numerous species. Many pelagic fish are found near the top of the water column and
feed on small invertebrate species. While the majority of the pelagic species are found in
warmer Californiawaters, there are several small fisheries for schooling pelagic species
in Oregon, and combined they collectively hold substantial commercial importance
(PFMC, 2006). Inthe NMFS and Corps fish survey at the Umpqua River site (Emmett et
al., 1987, as cited by OPT), eight species of pelagic schooling species were collected,
totaling 6,484 individuals or 76.4 percent of the total number of fish collected (table 4).
Overall, three out of the top eight fish species collected were pelagic fish. The dominant
species caught were night smelt (71.4 percent), Pacific sandlance (2.9 percent), and
American shad (0.95 percent). Smelts and northern anchovy were the only pelagic
schooling species captured by Marine Taxonomic in 2007 (table 4).

The sardine fishery is the most profitable pelagic fishery in Oregon, providing
$6.1 million of revenuein 2005. Currently on the Pacific Coast, the sardine fishery is
managed under the Pacific Fishery Management Council’s (PFMC'’s) Coastal Pelagic
Species Fishery Management Plan. Under the plan, the biomass of sardinesis estimated
each year and a coast-wide harvest guidance is established. 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. Most of Oregon sardine harvesting (approximately
99 percent) occurs around Astoria within approximately 25 nautical miles of shore, but a
small bait fishery islocated in Winchester Bay (McCrae and Smith, 2004). Peak
concentrations of pelagic fish occur from July through September. The majority of
sardines harvested in Oregon are processed for bait in Asian longline operations.

Anadromous Fish

Pacific salmonids, green sturgeon, white sturgeon, Pacific lamprey, and eulachon
are anadromous, meaning that they spawn in freshwater rivers and streams, rear in
freshwater for a variable amount of time, and then migrate to the ocean to mature.
Pacific salmonids migrate to the ocean primarily in the spring and early summer,
coinciding with the greatest availability of prey, and grow rapidly by feeding on small
fishes, crustaceans, and squid. They occur in the epipelagic zone in offshore and coastal
nearshore waters and are more abundant in the subarctic and northern Pacific waters,
decreasing in abundance toward subtropic waters. They are known to migrate long
distances in oceanic waters, although some species and individuals remain in coasta
waters near their natal rivers.
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The Umpqua River, located approximately 5.5 miles south of the proposed project
area, isthe most likely source of anadromous fish that could pass through the proposed
project area. The Umpqua River supports native anadromous salmonids, green sturgeon,
white sturgeon, Pacific lamprey, and eulachon. Native salmonids include spring and fall
Chinook salmon, Oregon Coast coho (OCC) salmon (federally listed as threatened),
steelhead, and cutthroat trout. There are infrequent reports of chum, sockeye, and pink
salmon, most of which are considered strays. In addition, salmon from other river basins
along the West Coast may pass through the proposed project area (see section 3.3.6,
Threatened and Endangered Species and Essential Fish Habitat).

Most Pacific salmon feed and grow in the ocean for 6 months to several years
before returning to fresh water to spawn. Coho salmon remain in the ocean for generally
no more than 2 years, while the amount of time Chinook salmon spend at seais highly
variable, ranging from 1 to 6 years (more commonly 2 to 4 years). Upon entering coastal
waters, juvenile sailmonids generally exhibit a northward orientation and swim pattern
toward the migration corridor of the Alaska Current. Temperature, oceanography, and
food availability are al known to influence their distribution, although migration patterns
and distributions have not been related consistently to ocean features.

Chinook salmon that migrate to sea during their first year of life (ocean-type) are
known to generally reside in coastal waters while those that migrate to sea after ayear in
fresh water (stream-type) are more oceanic in distribution (Pearcy, 1992). Coho salmon
undertake shorter migrations, but commonly move both north and south along the ocean
shoreline. Brodeur et al. (2004) found that juvenile Chinook salmon distribution was
largely limited to the cooler nearshore waters (within approximately 300 feet of the
shore) while coho salmon juveniles tended to occupy habitat located further offshore
(depth unspecified).

Recent research has suggested that there are severa potential mechanisms that
Pacific salmon use for navigation, including orienting to the earth’ s magnetic field, using
acelestial 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, although not in
sockeye salmon (Mann et a., 1988, as cited by OPT; Walker et a., 1988, as cited by
OPT). These magnetite crystals may serve as a compass that orients to the earth’s
magnetic field (Scottish Executive, 2007). However, Quinn and Brannon (1982, as cited
on OPT) conclude that while Pacific salmon can apparently detect magnetic fields, their
behavior is likely governed by multiple stimuli.

Pacific lamprey, green sturgeon, and white sturgeon also occur in the Umpgua
River. 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 valuein lamprey and
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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 are large-bodied, cryptic bottom-dwelling species.
Very littleis known regarding their marine ecology (e.g., movements, behavior, habitat
preferences, or requirements), although available information indicates that they make
extensive long-shore migrations in coastal waters. According to archival tag data, green
sturgeon generally occupy waters shallower than 330 feet. The species can also be found
in deep water aong the Oregon coastline and within larger rivers, like the Umpqua River.

Sturgeon have highly sensitive electroreceptive sense organs for predation, mate
detection, and orientation and navigation. Electric and magnetic fields could cause
disorientation and behavioral changes, including changes in foraging behavior.

In Oregon, sturgeon are captured in recreational and charter fisheries. Green
sturgeon are not commonly consumed (due to oily meat) and are primarily by-catch of
anglers fishing for the more palatable white sturgeon. Green sturgeon are listed as
threatened under the ESA and are discussed further in section 3.3.6, Threatened and
Endangered Species and Essential Fish Habitat.

Eulachon are a species of smelt that occur from northern California to the southern
Bering Sea. They arerelatively small (less than 10 inches long), anadromous, and
semel parous (die after spawning once). Besides eulachon, it is known as Columbia River
smelt, candlefish, and hooligan. Eulachon were, and still are, highly important,
ceremonially, nutritionally, medicinally, and economically, to Native American tribesin
northern California and the Pacific Northwest (NMFS, 2010a).

Eulachon spawn in the lower reaches of rivers, followed by a movement to the sea
assmall pelagic larvae. Although they spawn in fresh water rivers and streams, eulachon
are mainly a marine fish, spending more than 95 percent of their livesin marine waters.
After living in the ocean for 3to 5 years, they migrate back to the estuaries and rivers to
spawn. Within the proposed Reedsport Project vicinity, eulachon are known to be
“common” in the Umpqua River (NMFS, 2010a), and from the 1960s through the 1980s,
the Umpqua River supported arelatively small eulachon commercial and recreational
fishery. Eulachon are listed as threatened under the ESA and are discussed further in
section 3.3.6, Threatened and Endangered Species and Essential Fish Habitat.

Sharks, Sates, and Rays (Elasmobranchs)

Elasmobranchs are diverse and ecologically important members of the marine
community that occupy the project area and nearby habitats. The Oregon Coast provides
habitat for 15 shark species, afraction of the world’ s population of 450 total species
(Wharton, 2007). Speciesthat occur off Oregon include the Pacific sleeper shark,
basking shark, white shark, soupfin shark, and spiny dogfish. The basking shark feeds
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primarily on plankton. The majority of shark speciesthat occur in Oregon are 2- to 3-
foot demersal fish that prey on other benthic fish species. 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 when they are
searching along small reefs for potential prey.

Skates and rays spend much of their time either skimming along sandy sea floors
or buried in the sand. There are 4 families and 14 species of skates and rays off the
Oregon Coast. Food sources include crustaceans and demersal fish, such as sculpin.

L ongnose skates are the most common species captured in offshore trawls. The big skate
and sandpaper skate are other common species found in Oregon waters generally deeper
than 50 feet. Rays, like the bat ray and stingray, and California skate are less common in
the Oregon Coast. Sharks, skates, and rays are of limited recreational and commercial
value and are not directly sought after; if they are captured, it is generally as by-catch.
However, there is a developed big skate fishery in Charleston, Oregon, and sharks and
skates are occasionally targeted recreationally.

During the NMFS and Corps collaborative fish survey at the Umpqua site
(Emmett et al., 1987, as cited by OPT), atotal of nine elasmobranchs were captured,
representing two species (0.10 percent of thetotal). The two species collected were big
skate (eight individuals) and a single spiny dogfish. During the 2007 Marine Taxonomic
surveys, the big skate was the only elasmobranch species collected (Marine Taxonomic,
2008, as cited by OPT).

Rays and larger shark speciesincluding 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 on existing
habitat.

State of Oregon Special-Status Aquatic Resour ces
Table 5 lists state special-status aquatic species potentially occurring in the project
vicinity, as compiled from the Oregon DFW state sensitive species list (Oregon DFW,

2010a). Species listed under the ESA (federally listed species) are discussed in section
3.3.6, Threatened and Endangered Species and Essential Fish Habitat.
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Table 5. State special-status aguatic species potentially occurring in project area
(Source: Oregon DFW, 2010a).

State
Common Name Scientific Name Status
Pacific lamprey Lampetra tridentate SV
Coho salmon (Southern Oregon/Northern ,
California Coasts 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) Oncor hynchus mykiss SC
Steelhead (Oregon Coast ESU) Oncorhynchus mykiss sV
Chinook salmon (Southern Oregon/Northern
California Coasts 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 (Southern Oncorhynchusclarki dlarki SV

Oregon/Northern California Coasts ESU)

Notes. E — Listed as endangered
ESU — Evolutionarily significant unit
SC — Sensitive-critical
SV — Sensitive-vulnerable

3.3.3.2 Environmental Effects

Effects of Alteration of Habitat on the Marine Community Composition and
Predator/Prey Interactions

Construction and operation of the Reedsport Project would alter the seabed,
pelagic, and surface habitat in the project vicinity through placement of project
components and the creation of “new” habitat features (i.e., hard structure on the surface,
in the water column, and on the seabed). Resulting potential environmental effects on the
marine community could include:

 direct effects on the benthic community from placement of project mooring
components and subsea transmission cable on the seabed; and

» changes to marine community composition and predator/prey interactions
throughout the water column from the creation of new habitat features.
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As described in section 2.2, Applicant’ s Proposal, the proposed project would
include approximately 16 concrete block anchors approximately 32.8 feet in diameter by
24.6 feet high. The anchors are presently designed to protrude above the ocean floor.
The PowerBuoys would be attached to the concrete anchors with synthetic mooring lines
that may become encrusted with a limited amount of biofouling. This biofouling may, in
turn, affect the quantity and type of fish species that would be located in and around the
proposed project (similar to what would occur after the construction of an artificial reef).

The introduction of the project’ s underwater infrastructure may affect existing
predator/prey interactions in the project vicinity through changes in the benthic and
marine community composition and habitat. Aquatic Species 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 in the
project area.

OPT proposes to conduct fish and invertebrates monitoring in consultation with
the Aquatic Species Subgroup (as described in appendix A of the Settlement Agreement).
The purpose of this monitoring would be to:

» 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

» evauate 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, peer-reviewed journals and other recent research, and local dredge spoil site
monitoring reports.

Criteriafor 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 asindicators of local ecological processes;
» their regulation under governmental statutes (e.g., EFH, ESA); and

» their commercial or recreationa importance.
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The magjor specied/life stage groupings selected for evaluation included:

* juvenile saimon;

» rockfishes;

* Dungeness crab;

 green sturgeon;

 flatfish and epibenthic invertebrates;

o pelagic fish and invertebrates,

» biofouling community; and

» benthic infauna (organisms that burrow or reside within the substrate).

Specific information describing OPT’ s proposed sampling methods, frequencies,
data analyses and metrics, and other sampling and analytical constraints, are provided in
OPT’ s proposed fish and invertebrates monitoring program (included in appendix A of
the Settlement Agreement). In addition, H.T. Harvey and Associates (no date) recently
completed a baseline data and power analysis for the Oregon Wave Trust that was
designed to collect baseline data, the “before” component for the Before-After-Control -
Impact (BACI) study of the effects of proposed Reedsport project on the local benthic
ecology.

In its comments on the license application and Settlement Agreement, PFMC
recommended that the control sites used in these various evaluations be established
beyond the boundary of the proposed Phase |11 build-out to support long-term monitoring
of Phasell. It also noted that if thisis not feasible, control sites should be selected that
they would be unaffected by all future phases of this project.

Our Analysis

Based on our review of aguatic habitat conditions in the proposed project area, and
on the configuration of the proposed project, project construction and installation would
likely cause only minor effects on the benthic marine community. Any effectsrelated to
construction on the seabed would be expected to be minor and short term, and after
construction, it is anticipated that sediments (primarily sand) around the subsea cable(s)
and anchors would quickly redistribute. Although immobile or slow moving benthic
organisms could be covered, disturbed, injured, or killed during installation of the
moorings and subsea transmission cable, it islikely that these organisms would quickly
resettle in areas that are disturbed during project construction (DOE, 2009). Itisalso
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anticipated that groundfish and other fish that use the area would quickly return to
preconstruction levels. Pelagic fish (such as salmon) are highly mobile and therefore
would not be affected during installation of the PowerBuoys, associated moorings, and
the subsea transmission cable. In addition, most bottom-dwelling fish and other mobile
organisms, such as crabs, would likely move to nearby areas, minimizing any potential
adverse effects during construction activities.

Over time, the proposed project’ s anchoring and mooring systems would likely
provide habitat for a variety of aguatic biotaincluding algae, barnacles, mussels,
bryozoans, corals, tunicates, and tube dwelling invertebrates (DOE, 2009; Boehlert et .,
2008). In addition, fish typically seek areas of shelter, structure, or cover for protection
from predators. Artificial structures associated with the proposed project would likely
represent attractive sources of cover and refuge, especially hard substrate having a
vertical orientation, because most of the areain the project vicinity has comparably little
structure associated with the seabed. In particular, these changes to local habitat may
attract structure-oriented fish, such as rockfish, and may ultimately enhance local
fisheries (outside the exclusion zone™). However, the project configuration does differ
from many artificial reefsin 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; artificial reef structures are often in shallower water.
Therefore, the degree to which the project structures would serve as artificial reefsis
uncertain.

Once installed, the PowerBuoys and their mooring systems may also act asfish
aggregation devices (FADs). While these areas of shelter, structure, or cover are
typically sought by pelagic fish for protection from predators, the gathering of fish near
the PowerBuoys may, in turn, attract predators (such aslarger fish, sea birds, and marine
mammal s) (Ogden, 2005, as cited by OPT). Asaresult, changes in predator-prey
interactions are possible in the project vicinity, and thus the food web and trophic
structure of the nearshore ecosystems at wave energy conversion installations would be
altered from existing conditions (Boehlert et al., 2008). In particular, members of the
Aquatic Species Subgroup are concerned that juvenile salmonids may be attracted to the
PowerBuoys for food or cover,'® which may increase the potential for predation by
pinnipeds or other fish that also are attracted to the project areafor the same reasons.

'> The exclusion zone is the area that would be closed to fishing and navigation
associated with the propose project (approximately 30 acres of sport fishing, commercia
fishing, and crabbing area).

18 The plan for siting of the Reedsport Project places the PowerBuoysin habitat
used by juvenile fall Chinook salmon, which spend their first year at seain the nearshore
zone, from the surf zone out to afew miles from shore.
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Installation of the project anchors and USP, and the increase in habitat structure
that these components represent, may lead to development of artificial reefs and FADs
within the proposed 30-acre project footprint potentially changing the marine community
composition and predator/prey interactions. This effect is expected to be limited based
on the small proportion of the footprint (1.7 percent) that would be occupied by these
structures. However, there remains some level of uncertainty regarding exactly how or if
the wave energy structures would impact Pacific salmon and other important fish species.
Thus, it isimportant to determine if there are any negative effects on Chinook salmon and
on aquatic biota, including the juveniles of other anadromous salmonids species. As
described above, OPT proposes to address uncertainly regarding the potential effects of
the proposed project structures on the fish and invertebrate community through the
implementation of the fish and invertebrates monitoring described in appendix A of the
Settlement Agreement.

Overall, we agree with OPT’ s proposed fish and invertebrates monitoring
approach and find that its sampling methods, sampling frequency, and proposed data
analyses (i.e., trawling, gillnetting, hook and line, gut content analysis, trapping, water
guality monitoring, and self-contained underwater breathing apparatus
[SCUBA]/remotely operated underwater vehicle [ROV] surveys) are technically sound
and would help to identify any unanticipated project effects on the existing aquatic
community. For example, multimesh gillnets would be used to capture small, medium
and large fishes at the project site and at two control sites. The gillnets would be sized to
capture both juvenile and adult salmonids, as well as other comparably sized fishes
(including various predators), providing information on the presence of different species
(and life stages) at the project and control sites. Gut contents analysis of predators
captured using the gillnets or through other methods (i.e., hook and line) would allow
OPT to assess potential species or species-group predation rates on juvenile salmonids.

In addition, baited trap sampling would help OPT to determine if Dungeness crab
distribution and abundance is altered within the array; bottom trawling would provide
information on potential project effects on flatfish and epibenthic invertebrates; SCUBA
surveys would collect quantitative information on fishes and invertebrates associated with
the proposed project array; hydrophone receivers placed at the project would contribute
to ongoing effortsto track coastal migrations of green sturgeon; and SCUBA/ROV -based
biof ouling monitoring would allow OPT to evaluate overall biofouling growth, including
Invasive and non-native species.

Establishing control sitesin areas unaffected by all future phases of the proposed
project, as recommended by PFMC, would allow stakeholders (including PFMC) to
evaluate project effects on aquatic organisms independently from any changes that may
occur as aresult of activities that are not directly related to project installation and
operation. Although the proposed fish and invertebrate monitoring program would place
control sites at locations that are either 5 kilometers or 20 kilometers outside of the

60



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

project influence, as discussed with the Aquatic Species Subgroup during a meeting on
March 21, 2008, the exact location of the control sites would be determined in the field
and the selected control sites, including location and site characteristics (e.g., depth,
substrate), would be described in areport to the Aquatic Resources and Water Quality
Implementation Committee for its confirmation.

Baseline data and power analyses described in H.T. Harvey and Associates (no
date), represents afirst step in OPT’ s Dungeness crab and benthic fish BACI study and
provides valuable information regarding differences in Dungeness crab catch per unit
effort that may reflect differential habitat uses by male and female crabs. This evaluation
also found differencesin species richness and diversity and differencesin sizes of
Dungeness crabs at the PowerBuoy site and two control sites, and made a series of
recommendations regarding the amount of sampling needed to detect differences between
the project site and the two control sites.

OPT would present the results of each component of its fish and invertebrates
monitoring program, including the baseline data and power analysis described above, to
the Aquatic Resources and Water Quality |mplementation Committee during annual
meetings and in annual reports, and these findings would provide a basis for determining
appropriate additional steps to either further evaluate or mitigate for project operations
through adaptive management.

Effects of Electromagnetic Fields on Aquatic Resour ces

EMFs are common and exist in awide variety of natural and human-made forms.
Natural formsinclude the earth’s magnetic field, magnets, and different processes within
organisms (i.e., biochemical, physiological, and neurological). Human-made sources
include telecommunications cables (fiber optic and coaxial), electric power transmission
lines; AC and DC electric distribution panels; transformer substations; TV stations, radio
and cellular relay stations, home appliances, and numerous other devices. At the
proposed Reedsport Project, sources of EMF could include the PowerBuoys, the
underwater USP, and the subsea transmission cable.

EMFs consist of both electric (E) field and an induced magnetic (B) field. B fields
have a second induced component, aweak electric field, referred to as an induced electric
(iE) field, which are created by the flow of seawater or movement of organisms through a
B field. The strength of both E and B fields depends on the magnitude and type of
current flowing through the cable and the construction of the cable (including any cable
shielding that can reduce or eliminate E fields).

Some marine animals have specialized organs to sense EMFs, which alow for
prey detection and ocean navigation. As described previously, 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
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movement. Sharks can similarly create an iE field around their bodies as they swim
through the earth’s magnetic field. ThisiE field may allow them to detect their magnetic
compass headings (Scottish Executive, 2007).

Marine animals that can detect B fields are presumed to do so through either iE
field detection or through magnetite'” based detection. Although data are limited, 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).

During the prefiling process, the Aquatic Species Subgroup and other stakeholders
expressed an interest in evaluating the potential effects of the EMF generated by the
proposed subsea transmission cables and PowerBuoys on marine life, with an emphasis
on elasmobranchs, adult and juvenile salmon, green sturgeon, Dungeness crab, and
plankton. Concerns have been raised that EMF generated by the project may disrupt
migration or cause disorientation of salmon in the project area. Surfers and fishermen
have also expressed concern that the EMF may attract sharks.

In addition, resource agency staff are concerned that the proposed Reedsport
Project differs from traditional sources of EMF in the ocean. 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, as well as the multiple cables running along the seabed, converging on the USP.
Wave energy generation units, such as PowerBuoys, are aso a new technology, and there
IS no experience with wave energy projects along the Pacific Coast.

To address these concerns, OPT proposes to conduct EMF monitoring (as
described in appendix A of the Settlement Agreement).

The objectives of the EMF monitoring would be to:

» determine the physical characteristics of EMF likely to be generated by the
single PowerBuoy and the 10-PowerBuoy array;

» anticipate which marine organisms might be adversely affected; and
» estimate the magnitude of potential effects.

In its comments on the license application and Settlement Agreement, PFMC
indicated its concern with OPT’ s characterization of existing literature on EMF and EMF

" Magnetite is a ferromagnetic mineral in afish’s brain that may function as a
biological compass that is*“set” at the time of entry into the ocean.
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sensing species, and indicated there were several instances in the license application and
Settlement Agreement where the results or conclusions of studies were inaccurately
characterized or not used effectively to forecast possible effects of EMF. PFMC felt that
this led the reader to conclude that EMF represents no significant concern (which they
indicated is not the case). To address this issue, PFMC recommended a verification of
the existing literature (including that presented in appendix A of the Settlement
Agreement) by an independent peer review process.

In its comments on the license application and Settlement Agreement, PFMC also
recommended that the parties to the Settlement Agreement begin compiling candidate
species lists and working toward establishing EMF levels that would trigger additional
monitoring efforts or development of mitigation measures before project construction
begins.

Our Analysis

Three components of the proposed Reedsport Project represent potential sources
of EMF: the PowerBuoys, the USP, and the subsea transmission cable. From the array,
the subsea cable would follow an easterly course about 2.3 miles to the underwater outl et
of an existing wastewater discharge pipe. This portion of the subsea cable, seaward of
the wastewater pipe outfall, would be buried in the seabed approximately 3 to 6 feet deep.

The PowerBuoys would produce power at frequencies between 1/12 and 1/8
cycles per second (Hz). The frequency would then be rectified to 60 Hz before exiting
the PowerBuoy and transmitted to shore viathe USP and subsea cable. As proposed, the
enclosed steel structure of the PowerBuoy and underwater USP would serve as Faraday
cages. (Faraday cages shield objects from electromagnetic radiation and also act to
eliminate or reduce emitted el ectromagnetic emissions from devices inside the
enclosure/cage.)

Because of this Faraday shielding, the PowerBuoys and USP are not expected to
emit substantial 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
would be used to substantially reduce or eliminate E fields from being emitted into the
surrounding aguatic environment. Consequently, it is expected that E fields generated by
the proposed project would not have an adverse effect on aquatic resources in the project
vicinity (i.e., elasmobranchs, salmon, green sturgeon, Dungeness crab, or plankton).

Initsevaluation of the array of subsea cables associated with the proposed Cape
Wind Energy Project in Massachusetts, Mineral Management Service (MMYS) reached a
similar conclusion and determined that E fields from the proposed project’ s 60-Hz cables
(contained within shielding) would not adversely affect the aquatic community (MMS,
2009). Similarly, Sound & Sea (2002) conducted an assessment of the potential
behavioral effects of EMF on marine life in response to EMF generated by an OPT 40-

63



20101203- 3009 FERC PDF (Unofficial) 12/03/2010

kW PowerBuoy at the OPT Kaneohe Bay Project in Hawaii. Sound & Sea (2002)
concluded that EMF effects on marine organisms may range from no effect to avoidance
in the vicinity of the subsea cable.

While information describing the effects of B fields (and resulting iE fields) on
aguatic organismsis limited, the ability of many organisms to detect magnetic fields
suggests that potential interactions between the B field and aguatic organisms could occur
in the project vicinity (Gill et al., 2005). However, detection does not necessarily
trandate to an adverse effect. For example, the Corps (2004), using an EPRI model,
estimated the peak intensities of B fields anticipated from the proposed Cape Wind
Energy Project, having cables that would carry substantially more power than the
Reedsport Project, would quickly attenuate 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 (Corps, 2004). Ultimately,
the Corps (2004) concluded that there were no anticipated adverse effects on fish species
or the marine environment resulting from the 60-Hz B fields that would result from
operation of the proposed Cape Wind Energy Project, as the magnitude of the B fields in
the vicinity of the transmission cable would be limited to an extremely small space and
decrease rapidly within afew feet of the cable.

In its environmental assessment for the wave energy project at Kaneohe Bay, the
Department of the Navy (2003)*® noted that while the magnetic field resulting from the
proposed wave energy conversion cable may affect the magnetoreception®® sensors of
fish, including sharks, rays, and skates, in the vicinity of the cable and cause these
animals to be temporarily confused, it concluded that the effect on sharks would be
minor. Bottom dwelling organisms would be the most likely to show avoidance
behavior, while pelagic species (fish that spend most of their life swimming in the open
area of the ocean) could readily swim over the magnetic field. The Department of the
Navy (2003) also concluded that since the cable occupies only a small area of the
seafloor, the effect of avoidance behavior that could be potentially exhibited by marine
organisms, in response to the presence of the transmission cable, would be minimal.

Based on our analysis, we agree with OPT that the effects of EMF on
elasmobranchs, Pacific salmon, and other potentially sensitive species would likely be
minor and short term because the B and i E fields resulting from the proposed
transmission cable would be expected to decrease rapidly with distance from the cable,
and would be easily avoidable by elasmobranchs and other species of concern. We also
agree that given the limit of B field and iE field emission, that while an indigenous shark

18 Using data presented in Sea & Sound (2002).

19 The sensing of electric fields by organisms is termed electroreception. The
sensing of magnetic fields is magnetoreception.
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may reorient its swimming direction within afew hundred feet of the cable, it would be
unlikely that the project would attract sharks from greater distances. Based on
conclusions from Quinn and Brannon (1982, as cited by OPT); Yano et al. (1997, as cited
by OPT), and Scottish Executive (2007), we conclude that it is unlikely that salmonids
would be adversely affected by the proposed project’s B field.

Although recent research has found no evidence to indicate that EMF adversely
affects marine life, Gill et al. (2005) concluded that there are substantial gapsin
knowledge regarding the sources and effects of EMF in the marine environment. They
also cautioned that networks of cablesin proximity to each other are likely to have
overlapping, and potentially additive, EMF fields. In addition, wave energy generation
units, such as PowerBuoys, are a new technology, and there is no experience with wave
energy projects along the Pacific Coast (Boehlert et a., 2008). To address these
concerns, OPT and the resource agencies believe that the potential effects of this unique
EMF-generating array on marine life should be evaluated in situ.

Specifically, OPT would implement its EMF monitoring program using a phased
approach. Prior to deploying any PowerBuoys, baseline measurements of naturally
occurring field strengths would be obtained at the project site and a control site. The
same instruments used to establish the baseline data would then be employed to assess
the field strength around the Phase | PowerBuoy in both an energized and de-energized
state. Because the single unit would not be sending power to the grid, there would be no
transmission cables or USP. In Phase Il of the project, an additional 9 PowerBuoys
would be deployed and all 10 PowerBuoys would be connected to the grid viaasingle
USP, underwater cable and underground transmission line. Once the full array became
operational, both installed and hand-held units would be employed to measure the EMF
for the following project components: (1) the 10 PowerBuoys; (2) the cables leading from
the PowerBuoys to the USP; and (3) the USP. To measure the EMF strength associated
with the cable connecting the USP to the shore, OPT would use either a permanently
installed sensor system or an ROV -mounted cable tracking system.

Overall, OPT concludes, and we agree, that its proposed EMF monitoring would
alow for the collection of information needed to evaluate the B fields generated by the
project and to identify whether any E fields are generated at higher than anticipated
levels. The EMF monitoring program would also include a description of the schedule
for collection and reporting of baseline EMF data from the single buoy and provisions
that require OPT to review the findings of thisinitial monitoring with the Aquatic
Resources and Water Quality |mplementation Committee to determine whether any
additional actions are needed. Comparison of the recorded EMF levels to known
thresholds for sensitive species would 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 Implementation Committee would be convened to determine appropriate steps
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through adaptive management to understand the effects of the EMF on these important
species. We note that the proposed monitoring methodol ogy, within an adaptive
management framework, would provide for a methodical and flexible approach to
evaluate and potentially mitigate issues regarding EMF and project area marine
resources. Again, we note that the phased approach defined in the settlement was
developed in consultation with Aquatic Resources and Water Quality |mplementation
Committee including representative from NMFS, Interior, and Oregon DFW.

Whileinitial research on documented EMF thresholds of sensitive speciesis
already summarized in appendix A of the Settlement Agreement, Commission staff
agrees with PFM C and sees no reason why a comprehensive list of threshold species and
their appropriate EMF triggers could not be developed prior to installing and operating
the project. However, we do not agree with PFM C regarding its recommendation to have
OPT initiate an independent peer review of the existing literature on EMF and EMF
sensing species that was presented in the license application and Settlement Agreement
(or of any further literature collected during the EMF monitoring). We conclude that it
would be more appropriate for the Aquatic Resources | mplementation Committee to
conduct this review (if deemed necessary) and to discuss and resolve any inconsistencies
or misrepresentations that might be found during the monitoring report review process
defined in the AMP.

Effects of Underwater Noise/Vibration on Aquatic Resour ces

Ambient noise, intermittent and continuous, in the marine environment originates
from avariety of both natural and human-made sources including commercia and
recreational vessel traffic, wave action, marine life, seismic events, and atmospheric
noise. 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 decibels (dB) for
usual marine traffic and 20 to 80 dB for breaking waves and associated spray and bubbles
(Richardson et al., 1995, as cited by OPT).

Animals such as fish and marine mammal's have biological receptors that are
sensitive to sound pressure levels (expressed in decibels), particle velocity (expressed in
m/s), and the frequency of sound (expressed in Hz); and rely on sound for many aspects
of their lives including reproduction, feeding, predator and hazard avoidance,
communication and navigation. Consequently, underwater noise generated during
installation and operation of an ocean energy conversion device has the potential to affect
these organisms (DOE, 2009).

The installation and maintenance of the PowerBuoys would cause a certain level

of noise from service vessels and equipment. Noise associated with the installation
activities may temporarily alter fish and marine mammal migration and feeding patterns.
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The PowerBuoy would also produce some level of noise during its operation. While the
level of noise that would be generated by the proposed project during operation is
expected to be similar to that of ship traffic (Ocean Power Technologies, 2010), it has the
potential to affect the behavior and feeding ecology of both resident and migratory
cetaceans and fish.

During the APEA process, the Aquatic Species Subgroup expressed an interest in
evaluating the potential effects of noise and vibration produced by the project on marine
life, primarily marine mammals. The subgroup identified the need to quantify
frequencies and sound pressure levels of the project facilities.

To address this concern, OPT proposes to conduct the cetacean monitoring
program (described in appendix A of the Settlement Agreement). Asacomponent of this
monitoring program, OPT would conduct in situ measurements of the acoustic emissions
as afunction of seastate (at different representative conditions) at the proposed project
site. Although this monitoring program would focus on potential project effects on
marine mammals (see section 3.3.4), it would also provide valuable information
regarding the potential effects of noise on avariety of fish species. This monitoring
would be conducted on the single Phase | PowerBuoy, expected to be installed prior to
the rest of the PowerBuoy array.

Our Analysis

Virtualy al fish have some form of auditory sensory mechanisms that allow them
to sense their sound-filled, hydrodynamic environment. Fishes usetheir inner ear for
sound detection and balance, and their lateral line system to sense movement of water.
Salmon, sardines, herring, rockfish, and a number of other groundfish species are all
thought to be particularly noise-sensitive (Boehlert et al., 2008).

In their literature review of what is known about the effects of sound on fishes of
the Pacific Coast region, Hastings and Popper (2005) found that many species of fish that
are similar to those found on the Pacific Coast are not adversely affected by sound levels
less than about 160 dB (re 1 uPa). 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 to date have no special adaptations to enhance their hearing function and are
capable of detecting sounds between 75 and 150 dB and frequencies between 30 and
20,000 Hz. Atlantic salmon, which have similar auditory systems as Pacific salmonids,
generally detect sounds between 95 and 130 dB (re 1 uPa), at frequencies between 30 and
300 Hz (Hastings and Popper, 2005).

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 over a
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frequency range of 20 Hz to 10 kilohertz (kHz). However, most of the time during
project installation and maintenance, the sound intensity is expected to be much lower.

Because the studies reviewed by Hastings and Popper (2005) generally showed
that alarge number of fish similar to those found on the Pacific Coast are not adversely
affected by sound levels less than about 160 dB, and given that the greatest sound
intensities that would be produced by the proposed project during
construction/installation and maintenance would likely be less than 130 to 160 dB, we do
not expect fish in the project 