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EXECUTIVE SUMMARY
Proposed Action

On March 1, 2012, the Public Utility District No. 1 of Snohomish County,
Washington (Snohomish PUD) filed an application for a 10-year license to construct and
operate its proposed Admiralty Inlet Pilot Tidal Project (Admiralty Inlet Project or
project). The 680-kilowatt (kW) project would be located on the east side of Admiralty
Inlet in Puget Sound, Washington, about 1 kilometer west of Whidbey Island, entirely
within Island County, Washington. The project would not be located on federal lands.

Cooperating Agency Role

On September 16, 2010, Snohomish PUD was selected to receive financial
assistance from the U.S. Department of Energy’s (DOE) Office of Energy Efficiency and
Renewable Energy to support the design, construction, deployment and monitoring
phases of their project. To satisfy DOE’s requirements under the National Environmental
Policy Act (NEPA) for this project, DOE is participating as a cooperating agency in the
preparation of the EA.

Project Description

The proposed Admiralty Inlet Pilot Tidal Project would consist of: (1) one 370-
kilowatt (kW) OpenHydro tidal turbine (Turbine 1) and one 310-kW OpenHydro tidal
turbine (Turbine 2), each approximately 19.2 feet high (6 meters) and mounted on a
triangular subsea base; (2) two approximately 7,000-foot-long (2,200 meters), 6-kilovolt
(kV) trunk cables, each consisting of: a) three power transmission core cables to transmit
power from the turbine to shore; b) single mode fiber optic elements to convey turbine
control and monitoring signals and environmental monitoring data between the turbines
and the on-shore facilities; and ¢) low-power elements to provide power to the turbine
control and monitoring system at the turbines; (3) an approximately 3.9-foot-long, 5.8-
foot-wide, 2.9-foot-high on-shore cable termination vault; (4) 40-foot-long conduits to
convey the power transmission core cables, the fiber optic elements, and the low-power
elements from the cable termination vault to a cable control building; (5) a 24-foot-wide,
30-foot-long on-shore cable control building housing power and monitoring equipment;
(6) a 12.47-kV step-up transformer located adjacent to the control building; (7) a 10-foot-
long, buried 12.47-kV transmission line from the transformer to the Point of Metering
and the Point of Common Ownership with Puget Sound Energy grid; and (8) appurtenant
facilities. The estimated average annual generation of the project would be 216,000 kWh
kilowatt-hours.

1X
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Proposed Environmental Measures

Snohomish PUD proposes the following environmental measures:

To avoid eelgrass beds and other sensitive near-shore habitats, implement a
Horizontal Directional Drilling (HDD) Plan that would deploy trunk cables
from on land to a minimum depth of 18 meters off-shore.

To avoid adverse effects on sensitive marine fish species, conduct marine
installation during a Washington Department of Fish and Wildlife-approved
work window of July 16 to October 14.

To avoid harming PC Landing’s international fiber optic cable (PC-1 North),
located near the site, conduct turbine installation and monitoring using “live-
boat” techniques (i.e., without anchoring) and prepare and implement a Hazard
Identification and Risk Assessment, developed in consultation with the U.S.
Army Corps of Engineers (Corps), Coast Guard, and PC Landing, prior to
marine operations that includes: (1) setting criteria for weather and wave
conditions that must exist before marine operations occur; (2) using industry-
approved equipment and redundancy in the use of equipment and vessels; (3)
setting criteria for aborting operations; and (4) identifying an established “port
of refuge,” away from PC-1 North, in the event of unanticipated adverse
weather or other events that would cause installation or operations to be
aborted.

To monitor environmental effects and identify corrective actions, implement
the following monitoring plans: (1) an Acoustic Monitoring and Mitigation
Plan; (2) a Benthic Habitat Monitoring and Mitigation Plan; (3) a Marine
Mammal Monitoring and Mitigation Plan; (4) a Near-Turbine Monitoring and
Mitigation Plan; (5) a Derelict Gear Monitoring Plan; and (6) a Water Quality
Monitoring Plan.

To provide coordination, data reviews, and implementation of the above
monitoring plans, implement an Adaptive Management Framework that
includes conferring with a Marine Aquatic Resource Committee (MARC),
composed of Snohomish PUD, agency, and tribal members.

To educate the public about the project, the potential ocean energy resource in
Puget Sound, and the natural and cultural environment of the project area,
develop and implement an Interpretation and Education Plan that includes the
installation of an interpretive display at Snohomish PUD’s headquarters or at
another appropriate location agreed upon with stakeholders.



20130115- 3035 FERC PDF (Unofficial) 01/15/2013

e To ensure safe operation of the project, implement: (1) a Project and Public
Safety Plan; (2) a Navigational Safety Plan; and (3) an Emergency Shutdown
Plan.

e To restore the project site to a pre-project condition at the end of the license
term if a new license is not sought or obtained, implement a Project Removal
and Site Restoration Plan.

Alternatives Considered

This environmental assessment (EA) considers the following alternatives: (1)
Snohomish PUD’s proposal, as outlined above; (2) Snohomish PUD’s proposal with staff
modifications (staff alternative); and (3) no action, meaning the pilot project would not be
installed, DOE would not provide financial assistance to fund the project, and there
would be no change to the existing environment (no-action alternative).

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

e Include in the Project Removal and Site Restoration Plan provisions for filing
for Commission approval: (1) a specific timeline for the removal and site
restoration activities 6 months prior to license expiration; (2) documentation of
consultation with the MARC regarding planned removal and site restoration
activities 6 months prior to license expiration; and (3) documentation of
completion of project removal and site restoration activities prior to license
expiration.

e Include in the HDD Plan provisions to implement noise abatement measures in
the event HDD processes extend into the nighttime hours.

e Install an interpretive display at Fort Casey State Park, subject to state
approval, describing the project, the potential ocean energy resource in Puget
Sound, and the natural and cultural environment of the project area.

e Halt work if previously unidentified archeological or historic properties are
discovered and develop protective measures in consultation with the
Washington State Historic Preservation Officer (Washington SHPO).

e Include a reservation of authority for the Corps of Engineers to request
removal, relocation, or other alteration if the project becomes an unreasonable
obstruction to free navigation of navigable waters.

The recommended staff modifications include or are based in part on
recommendations made by the federal and state resource agencies and other stakeholders

X1
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that have an interest in the resources that may be affected by construction and operation
of the project.

Public Involvement and Areas of Concern

The intent of the Commission’s pre-filing process is to initiate public involvement
early in the project planning process and 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, Snohomish PUD conducted
consultation, which included numerous meetings and conference calls with a range of
stakeholders, including resource agencies, tribes, and non-governmental organizations.
Commission staff held a technical conference on April 12, 2010, to scope issues and
information needs. On July 7, 2011, we waived certain pre-filing requirements and
approved the use of pilot licensing procedures." On October 6, 2011, we requested
conditions and recommendations in response to the notice of ready for environmental
analysis. Commission staff conducted a second technical conference on August 6, 2012,
to discuss issues regarding the project’s proximity to PC-1 North and effects on access to
tribal fishing grounds.

The primary issues associated with licensing this pilot project are potential effects
on marine and anadromous fish; essential fish habitat; bull trout; marine mammals;
marbled murrelets; navigation; an international fiber optic cable (PC-1 North); access to
tribal fishing grounds; recreation; and aesthetics.

Staff Alternative

Snohomish PUD 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 remotely controlled braking system for the
turbines that would allow for the project to be shut down quickly in the case of an
emergency; and a turbine design that includes a shroud enclosing the blade tips, a 7.2-
foot (2.2 meter) hole through the turbine allowing flow and objects to freely pass through
the turbine, and relatively slow operating speeds (16 revolutions-per-minute [rpm]),
minimizing the potential for turbine blade strikes on fish, diving birds, and marine
mammals. In addition to these design features, the results of the studies Snohomish PUD
conducted suggest that environmental effects from the project would be minor. In
addition, Snohomish PUD’s proposal includes monitoring measures that are designed to
detect and address any unanticipated adverse effects.

! See 18 CFR §§ 5.8 and 5.10, which specify the project scoping requirements of
the Commission’s Integrated Licensing Process, by letter issued July 7, 2011.

xii
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General

The proposed Project and Public Safety Plan includes measures for identifying and
responding to emergencies at the project. The proposed Emergency Shutdown Plan
includes procedures for the remote shutdown of the project turbines in response to
emergencies at the project. These safeguard plans, in combination with the various
environmental monitoring plans described below, would work interdependently to ensure
that the project is operated and maintained in a safe manner that minimizes the potential
for harm to the public and environmental resources in the project area.

The proposed Project Removal and Site Restoration Plan, which includes
measures for removing the project and restoring the project site in the case that a new
license is not obtained at the end of the pilot project license term, would ensure protection
of the aesthetic and environmental resources in and around Admiralty Inlet. A staff
recommended modification to the proposed plan that includes provisions for a specific
timeline for the removal and site restoration activities, as well as documentation of
consultation with the appropriate agencies, 6 months prior to license expiration, and
documentation of completion of project removal and site restoration activities prior to
license expiration, would ensure that the project is removed and the site is sufficiently
restored to near pre-project condition prior to license expiration.

Geologic Resources

Construction and operation of the project would likely have only minor effects on
geologic resources, such as modifying localized sediment transport. The proposed
Benthic Habitat Monitoring and Mitigation Plan, which includes the use of remotely
operated vehicles (ROV) to conduct visual surveys of the seafloor in the project area,
would identify unanticipated adverse effects on scouring or sediment transport.

Marine Resources

Construction and operation of the project would likely have only minor effects on
marine resources, such as slightly modifying hydrodynamics and behavior of fish and
marine mammals in the immediate project vicinity. Project operations may produce
noise levels that may cause minor behavioral changes for marine mammals and fish very
near the project, but would not rise to levels that would result in physical harm to these
organisms. The proposed Near-Turbine Monitoring and Mitigation Plan, which would
use a combination of optical, stereo and acoustic cameras mounted on the turbine
foundation to observe interactions of marine fish, birds, and mammals near (9.8-23 feet
or 3-7 meters) the turbines, would identify unanticipated adverse effects of the project on
fish and marine mammal behavior, determine if potential harm from blade strike is
occurring, and identify the need for corrective action, including potentially shutting down
the turbine. The proposed Acoustic Monitoring and Mitigation Plan, which includes the
use of a combination of a drifting noise measurement system and hydrophones mounted

Xiii
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on the turbine foundation, would measure noise radiated by the project and determine if it
is occurring at levels that would require corrective action to minimize adverse effects on
marine mammals. Although far-field behavioral changes in marine mammals are not
expected, the proposed Marine Mammal Monitoring and Mitigation Plan, which would
use a combination of acoustic hydrophones and on-shore observers to document marine
mammal use in the vicinity of the turbines, would determine if the project is causing
changes in marine mammal behavior and use of Admiralty Inlet. The proposed Derelict
Gear Monitoring Plan, which would use periodic ROV surveys to inspect project
features, as well as the cameras mounted on the turbine foundation, would identify any
derelict fishing gear accumulating on project features, minimizing entanglement hazards
for marine fish, birds, and mammals.

Rare, Threatened, and Endangered Species

Operational noise near the project site may rise to levels that adversely affect the
southern resident killer whale and Stellar sea lion. The Acoustic Monitoring and
Mitigation Plan and Marine Mammal Monitoring and Mitigation Plan would permit
Snohomish PUD to determine if adverse effects are occurring and to take corrective
actions. Project construction and operation would not be likely to adversely affect Pacific
salmon and steelhead and their critical habitat, green sturgeon, eulachon, several rockfish
species, and bull trout because of the small footprint of the project, the design
characteristics of the turbines, and the abilities of the fish to detect and avoid the turbines.
Project construction and operation would not affect marbled murrelet because the
turbines would create little noise and the turbines would be located below their known
maximum diving range. Project construction and operation would not affect the golden
paintbrush because they are not likely present in the existing disturbed habitats. The U.S.
Fish and Wildlife Service agreed that project construction and operation would not be
likely to adversely affect bull trout and marbled murrelet.

Terrestrial Resources

Construction and operation of the project would result in the disturbance of about
0.3 acres (0.1 hectares) of previously disturbed, residential habitats and the temporary
displacement of wildlife from the immediate construction area. No specific measures are
proposed or recommended to offset these effects.

Recreation

Project installation, maintenance, and removal may require boaters to maneuver
around construction vessels; however, these effects would be minor and short-term given
the majority of such activities would be located well off-shore and with plenty of room to
avoid construction activities. Snohomish PUD proposes to consult with stakeholders to
develop and implement an Interpretation and Education Plan that includes installation of
an interpretive display at Snohomish PUD’s headquarters, or at another appropriate
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location. Because of its proximity to Admiralty Inlet, development of an interpretive
display at Fort Casey State Park, as opposed to Snohomish PUDs headquarters, would
provide a more effective means of enhancing the public’s understanding of the project
and the potential value of Puget Sound as an ocean energy resource.

Navigation

Because the project is located outside the shipping channels and at sufficient depth
to allow clearance for even the largest transport vessels, installation, maintenance, and
removal activities would create only minor, short-term obstructions to navigation in a
small part of Admiralty Inlet. The proposed Navigational Safety Plan would ensure
mariners are alerted to installation activities and the presence of the project turbines,
minimizing the potential to create obstructions to free navigation. The U.S. Coast Guard
has determined that no restrictions to navigation are warranted at this time.

Land and Ocean Use

The on-shore portions of the project are located on private property, and there
would be no effects on existing public land uses. Implementing Snohomish PUD’s
proposed “live-boat” techniques and strict adherence to weather and tidal conditions and
safety measures defined in the proposed Hazard Identification and Risk Assessment
(HIRA) would minimize any potential harm to PC-1 North during project installation,
monitoring, and removal. Because of the proposed project’s small footprint and location,
there would be sufficient room to repair the fiber optic cable in the unlikely event of a
cable fault near the turbines. While installation, maintenance, and removal activities may
create short-term minor obstructions to navigation, project operation would not prevent
access to or use of tribal fishing areas because there would be no restrictions or
obstructions to navigation at the project site, and the size of the project would be very
small relative to the fishing area. There is no current use of the project site as a
commercial salmon fishery.

Aesthetic Resources

Construction activities would result in minor, short-term effects on degradation to
scenic vistas at Fort Casey State Park and the scenic byway near the site of the proposed
control building and HDD operation. Strict adherence to the proposed construction
schedules would minimize these effects. Noise from HDD processes are not expected to
be loud, but may be noticeable at near-by residences if they extend into the evening
hours. Implementing staff’s recommendation to include noise abatement measures in the
HDD plan to ensure that noise levels do not exceed 55 decibels at the site should evening
drilling be required, would minimize these temporary effects on nearby residences.
Because the project control building would be similar in appearance to existing
residential buildings and associated structures, project construction and operation would
not have a permanent or long-term effect on aesthetic resources.
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Cultural Resources

The Washington SHPO has concluded that the project would have no adverse
affect upon cultural resources in or eligible for conclusion in the National Register of
Historic Places. However, if previously unidentified archeological or historic properties
are discovered, staff’s recommended provisions to notify the Commission and the
Washington SHPO, and develop and implement needed measures to protect the
properties, would ensure the protection of any newly discovered archeological or historic
properties.

Conclusions

Based on our analysis, we recommend licensing the project as proposed by
Snohomish PUD, with the staff-recommended modifications.

In section 4.0, Developmental Analysis, we compare the total project cost to the
cost of obtaining power from a likely 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 $1,840,850
(about $8,552.27/megawatt hour (MWh)) more than the cost of alternative power. Under
the staff-recommended alternative, the project would have the same energy capacity and
energy attributes and would produce power at the same cost.

Although the cost of power that would be produced at the project is high, building
the project, in addition to generating electricity, would collect data to further the
development of commercial-scale arrays. On the basis of our independent analysis, we
conclude that issuing an original license for the project with the staff-recommended
measures would not be a major federal action significantly affecting the quality of the
human environment.

We chose the staff alternative as the preferred alternative because under it the
project would: (1) provide a short-term dependable source of electrical energy from a
renewable resource (216 megawatt hours annually) which would not contribute to
atmospheric pollution; (2) include 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 tidal
energy projects.

Xvi



20130115- 3035 FERC PDF (Unofficial) 01/15/2013

ENVIRONMENTAL ASSESSMENT

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

Cooperating Agency
U.S. Department of Energy
Office of Energy Efficiency & Renewable Energy
Golden, CO

Admiralty Inlet Pilot Tidal Project
FERC Project No. 12690-005—Washington
DOE/EA-1949

1.0 INTRODUCTION
1.1 APPLICATION

On March 1, 2012, the Public Utility District No. 1 of Snohomish County,
Washington (Snohomish PUD) filed an application with the Federal Energy Regulatory
Commission (Commission or FERC) to construct and operate the proposed Admiralty
Inlet Pilot Tidal Project (Admiralty Inlet Project or project). The 680-kilowatt (kW)
project would be located on the east side of Admiralty Inlet in Puget Sound, Washington,
about 1 kilometer west of Whidbey Island, entirely within Island County, Washington
(figure 1). The project would not affect federal lands. The estimated average annual
generation of the project is 216,000 kilowatt-hours (kWh).

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

The purpose of the proposed Admiralty Inlet Project is two-fold: (1) principally,
to evaluate the technical, economic, and environmental viability of OpenHydo’s design
and the tidal energy generation at the proposed project site in Admiralty Inlet; and (2)
secondarily, to provide a new source of hydroelectric power. Therefore, under the
provisions of the Federal Power Act (FPA), the Commission must decide whether to
issue a license to Snohomish PUD for the project and what conditions should be placed
on any license issued. In deciding whether to issue a license 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
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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.

Issuing a license for the Admiralty Inlet Pilot Project would allow Snohomish
PUD to generate electricity during its proposed 10-year license term, making electrical
power from a renewable resource available to its customers. Snohomish PUD’s proposed
monitoring programs would also provide important information on any unanticipated
environmental effects of tidal energy developments, which would assist with the
evaluation of other similar projects.

The U.S. Department of Energy (DOE), Office of Energy Efficiency and
Renewable Energy’s overall mission is to invest in clean energy technologies to
strengthen the economy, protect the environment, and reduce dependence on foreign oil.
The mission of the DOE Water Power Program is to research, test, and develop
innovative technologies capable of generating renewable, environmentally responsible,
and cost-effective electricity from U.S. water resources. These include marine and
hydrokinetic (MHK) technologies that harness the energy from waves and
ocean/tidal/river currents. DOE investments in these technologies aim to advance the
technical readiness of MHK systems and support the development of a robust and
competitive MHK industry in the U.S. The purpose for funding Snohomish PUD’s
project is to further this mission and help advance the technological and operational
readiness of marine and hydrokinetic water power technologies.

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 staff’s recommended measures. Staff also considers the effects of
the no-action alternative. Important issues that are addressed include potential effects on
marine and anadromous fish; essential fish habitat; bull trout; marine mammals; marbled
murrelets; navigation; an international fiber optic cable (PC-1); access to tribal fishing
grounds; recreation; and aesthetics.

1.2.2 Need for Power

The successful development of the Admiralty Inlet Pilot Tidal Project would
demonstrate the potential of an emergent renewable energy industry segment with the
goal of bringing clean, competitively priced electricity to commercial and residential
consumers in Washington State and other coastal states. The future use of the project’s
power, its displacement of non-renewable fossil-fueled generation, and its contribution to
a diversified generation mix demonstrate that the project would help meet a need for
power in the region.
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1.3 COOPERATING AGENCY ROLES

DOE has provided financial assistance in support of the preliminary engineering
and design phase of Snohomish PUD’s project and is now considering authorizing the
expenditure of additional federal funds in support of final project activities. Specifically,
DOE funding would be used in support of the final design, construction, deployment, and
monitoring phases of the project. Granting Snohomish PUD financial assistance for this
project would constitute a major federal action as defined by the National Environmental
Policy Act of 1969 (NEPA). DOE must consider the possible environmental impacts
from the project before committing to provide funding. In accordance with the
provisions of NEPA and DOE implementing regulations (10 C.F.R.1021), DOE has
determined that an EA must be completed for the proposed project to evaluate the
potential environmental impacts that could result from the award of the funding. To
satisfy this requirement, on May 1, 2012, DOE filed a request to be a cooperating agency
in the Commission’s preparation of this EA. A letter of understanding (LOU), signed by
both agencies, was issued on June 27, 2012, establishing DOE’s cooperating agency
status.

DOE’s decision whether to provide financial assistance for the final design,
construction, deployment and monitoring phases to Snohomish PUD for this project will
be made after the completion of this EA and DOE’s NEPA review process. Upon
completion of this EA, DOE will assess all comments, FERC’s conclusions, and all
agency recommendations prior to issuing a final NEPA determination. This
determination along with the final EA will be posted at DOE Golden, Colorado’s Public
Reading Room: http://www.eere.energy.gov/golden/NEPA DEA .aspx.

1.4 STATUTORY AND REGULATORY REQUIREMENTS

A license for the project is subject to numerous requirements under the FPA and
other applicable statutes. We summarize the major regulatory requirements in table 1 and
describe them below.
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Table 1. Major statutory and regulatory requirements for the Admiralty Inlet Pilot
Tidal Project (source: staff).

Requirement Agency Status

Section 18 of the FPA U.S. Department of the Interior }requefstedha :
(fishway prescriptions) Interior (Interior) on reservation of authority to

behalf of the Fish and prescribe fishways under
Wildlife Service (Fws) ~ Section 18 on May 23, 2012.

Section 10(j) of the FPA  National Marine Fisheries NMFS, Interior, and
Service (NMFS), FWS, Washington DFG filed 10(j)

and Washington recommendations on May 23,

Department of Fish and 2012.

Game (Washington DFG)
Clean Water Act — Water  Washington Department ~ Application for certification
Quality Certification of Ecology (Washington = was received by Washington
(Certification) Ecology) Ecology on February 9, 2012.
Endangered Species Act ~ NMFS, U.S. Fish and Formal consultation with
Consultation Wildlife Service (FWS) NMEFS was requested on April

23, 2012; biological opinion
was due on September 6,
2012. FWS concurred with
staff’s determination of not
likely to adversely affect
listed species on June 12,
2012.
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Requirement

Agency

Status

Marine Mammals
Protection Act

Magnuson-Stevens
Fishery Conservation and
Management Act

Coastal Zone
Management Act
Consistency

National Historic
Preservation Act

NMFS

NMFS

Washington Ecology

Washington State Historic
Preservation Office
(Washington SHPO)

Proposed construction and
operation may adversely
affect marine mammals.
Snohomish PUD intends to
request an Incidental
Harassment Authorization
pursuant to the Marine
Mammal Protection Act after
the license is issued but before
any marine activities are
conducted for the project.

Project installation and
operation is not expected to
adversely affect Essential Fish
Habitat (EFH). An EFH
assessment was provided to
NMEFS on April 23, 2012.

Washington Ecology received
a Coastal Zone Management
Act consistency certification
on March 26, 2012.
Washington Ecology has not
yet acted on the request,
which was due September 24,
2012.

Washington SHPO concurred
with a finding of no adverse
effect on historic properties on
February 28, 2012.

1.4.1 Federal Power Act

1411

Section 18 Fishway Prescriptions

Section 18 of the FPA states that the Commission is to require construction,
operation, and maintenance by a licensee of such fishways as may be prescribed by the
Secretaries of Commerce or the Interior. Interior, by letter dated November 7, 2011,
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requests that a reservation of authority to prescribe fishways under section 18 be included
in any license issued for the project.

1.4.1.2  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.

NMEFS, FWS, and Washington DFG timely filed, on May 23, 2012,
recommendations under section 10(j), as summarized in table 10, in section 5.4, Fish and
Wildlife Agency Recommendations. In section 5.4, we also discuss how we address the
agency recommendations and comply with section 10(j).

1.4.2 Clean Water Act

Under section 401 of the Clean Water Act (CWA), a license applicant must obtain
certification from the appropriate state pollution control agency verifying compliance
with the CWA. On February 7, 2012, Snohomish PUD applied to Washington Ecology
for water quality certification (certification) for the Admiralty Inlet Project. Washington
Ecology received this request on February 9, 2012.2 Washington Ecology has not yet
acted on the request.

1.4.3 Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure
that their actions are not likely to jeopardize the continued existence of endangered or
threatened species or result in the destruction or adverse modification of the critical
habitat of such species. Federally listed species known to occur, or that may occur, in the
vicinity of the project include: Puget Sound Chinook salmon and its designated critical
habitat, Hood Canal summer-run chum salmon and its designated critical habitat, Puget
Sound steelhead, Coastal-Puget Sound bull trout, green sturgeon, bocaccio, canary
rockfish, yelloweye rockfish, eulachon, southern resident killer whale and its designated
critical habitat, North Pacific humpback whale, Stellar sea lion, marbled murrelet, and

2 Snohomish PUD requested the water quality certification through state’s Joint
Aquatic Resources Permit Application (JARPA).
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golden paintbrush. Our analyses of project impacts on threatened and endangered species
are presented in section 3.3.4, Rare, Threatened, and Endangered Species, and our
recommendations in section 5.2, Comprehensive Development and Recommended
Alternative.

Construction and operation of the project would not affect the golden paintbrush;
is "not likely to adversely affect" the Puget Sound Chinook salmon and its designated
critical habitat, Hood Canal summer-run chum salmon and its designated critical habitat,
Puget Sound steelhead, Coastal-Puget Sound bull trout, green sturgeon, bocaccio, canary
rockfish, yelloweye rockfish, eulachon, North Pacific humpback whale, designated
critical habitat for the southern resident killer whale, and marbled murrelet; and “may
adversely affect” southern resident killer whale and Stellar sea lion. We requested
FWS’s concurrence with our determination on bull trout, marbled murrelet, and golden
paintbrush on April 24, 2012; FWS concurred with staff’s findings on June 12, 2012. We
requested formal consultation with NMFS on the project’s potential effects on the
southern resident killer whale and Stellar sea lion and their concurrence on not likely to
adversely affect the remaining listed species on April 23, 2012. On May 23, 2012,
NMEFS stated that it could not begin formal consultation until the final monitoring and
mitigation plans and the blade strike analysis for the southern killer whale were
completed. The blade strike analysis was completed and filed with the license
application on March 1, 2012. Final Benthic Habitat, Acoustic, Marine Mammal, and
Near-Turbine Monitoring and Mitigation Plans, developed in consultation with NMFS
and other agencies, were filed on November 19, 2012.

1.4.4 Marine Mammal Protection Act

The 1972 Marine Mammal Protection Act (MMPA) prohibits, with certain
exceptions, the “take” (defined under statute to include harassment)® of marine mammals
in U.S. waters and the high seas. In 1986, Congress amended both the MMPA, under the
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

¥ Under the 1994 Amendments to the MMPA, “harassment” is statutorily defined
as “any act of pursuit, torment, or annoyance that has the potential to: (a) injure a marine
mammal or marine mammal stock in the wild (Level A Harassment); or (b) 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 the wild (Level B Harassment).” Marine Mammal Protection Act
Amendments of 1994, Pub. L. No. 103-238, 108 Stat. 432 (1994); see also 50 CFR §
216.3 (2010) (regulation implementing the amendment).
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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 an Incidental Harassment Authorization
(IHA)” has been issued.

The southern resident killer whale, humpback whale, and Stellar sea lion are ESA-
listed species, and may occur in the vicinity of the proposed project. Additional non-
listed marine mammals (e.g., harbor porpoise) may occur in the project vicinity. Noise
from the operation of the turbines will exceed received sound pressure levels (SPL) of
120 decibels (dB), the level that is considered Level B harassment by NMFS for non-
impulsive sounds. Therefore, we conclude that the proposed project may adversely affect
marine mammals due to noise related to the operation of the turbines. Snohomish PUD
will need an IHA for marine mammals in Admiralty Inlet.

1.4.5 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act) requires federal agencies to consult with NMFS on all actions that may
adversely affect EFH. The proposed project area contains EFH for Pacific groundfish,
Pacific salmon, and several coastal pelagic species.

On April 23, 2012, an EFH assessment was filed with NMFS and requested that
NMES provide any EFH recommendations along with its biological opinion (BO). The
effects of the project on EFH are summarized in section 3.3.2.2 Environmental Effects,
Marine Resources. The only likely effects of the project are the immediate and
temporary disturbance of the placement and presence of the devices and the trunk cables
over a small fraction of the floor of the inlet. Therefore, we conclude that licensing the
project would not likely adversely affect EFH for any of the species located in the project
area.

1.4.6 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 a license 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

*In 1994, MMPA section 101(a)(5) was amended to establish an expedited
process by which citizens of the U.S. can apply for an authorization, referred to as an
Incidental Harassment Authorization or IHA, to incidentally take small numbers of
marine mammals by harassment.
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concurrence is conclusively presumed by its failure to act within 180 days of its receipt of
the applicant’s certification.

On March 26, 2012, Snohomish PUD submitted a request for CZMA consistency
determination to Washington Ecology. Public notice of the application was issued on
April 3, 2012. On September 26, 2012, Washington Ecology and Snohomish PUD
jointly notified the Commission that the CZMA consistency determination cannot be
granted until the State Environmental Policy Act (SEPA) determination, shoreline permit,
and Section 401 water quality certification are issued and that there was insufficient time
to obtain the SEPA determination, shoreline permit, and water quality certification before
the September 24, 2012, deadline for issuing the CZMA consistency determination.
Therefore, Washington Ecology and Snohomish PUD stated that they have agreed to
extend the CZMA review period until Snohomish PUD can complete the enforceable
policies under Washington’s CZMA Program, and Ecology can issue CZMA consistency
determination.

1.4.7 National Historic Preservation Act

Section 106 of the National Historic Preservation Act (NHPA) requires that every
federal agency "take into account" how each of its undertakings could affect historic
properties. Historic properties are districts, sites, buildings, structures, traditional cultural
properties, and objects significant in American history, architecture, engineering, and
culture that are eligible for inclusion in the National Register of Historic Places (National
Register).

On November 7, 2008, the Commission designated Snohomish PUD as a non-
federal representative for the purposes of conducting section 106 consultation under the
NHPA. Pursuant to section 106, and as the Commission’s designated non-federal
representative, Snohomish PUD consulted with the Washington State Historic
Preservation Office (SHPO) to locate, determine National Register eligibility, and assess
potential adverse effects to historic properties associated with the project. In a letter
dated February 28, 2013, the Washington SHPO concurred with Snohomish PUD’s
defined area of potential effects (APE) for the project and Snohomish PUD’s finding that
the proposed project will have no adverse effect on National Register eligible or listed
historic or cultural resources. Therefore, the drafting of a programmatic agreement to
resolve adverse effects to historic properties will not be necessary and no further action
pursuant to Section 106 is required at this time.

1.5 PUBLIC REVIEW AND COMMENT

The Commission’s regulations (18 C.F.R., §§ 5.1-5.16) require that applicants
consult with appropriate resource agencies, tribes, and other entities before filing an
application for a license. This consultation is the first step in complying with the Fish
and Wildlife Coordination Act, the ESA, the NHPA, and other federal statutes. Pre-filing
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consultation must be complete and documented according to the Commission’s
regulations.’

1.5.1 Comments on the Draft License Application

On December 30, 2009, the Commission issued a notice that Snohomish PUD had
filed a draft license application for the Admiralty Inlet Project. This notice set February
26, 2010, as the deadline for filing comments on the pre-filing materials. In response to
the notice, the following entities commented:

Commenting Entities Date Filed
Swinomish Indian Tribal Community February 25, 2010
Sauk-Suiattle Indian Tribe February 25, 2010
NMFS February 26, 2010
U.S. National Park Service February 26, 2010
FWS February 26, 2010
Tulalip Tribes Of Washington (Tulalip Tribes) March 1, 2010
Suquamish Tribe March 3, 2010
American Waterways Operators May 6, 2010, and

June 1, 2010

Based on the received comments, Commission staff held a technical meeting on
April 12, 2010, in Everett, Washington to further scope issues and to discuss information
and monitoring needs for the license application. Discussions at the technical meeting
focused on the information gaps that needed to be addressed to ensure that sufficient
information existed for the Commission to make a determination on whether the
proposed project meets the criteria for a pilot project and for processing a license
application for a pilot project once it is filed with the Commission.

Subsequently, Snohomish PUD began facilitating discussions with NMFS, FWS,
and the Washington Department of Natural Resources (Washington DNR) to address
outstanding concerns of the parties regarding the use of the pilot licensing procedures

> The Commission waived sections 5.8 and 5.10 of its regulations, which specify
the project scoping requirements for the Commission’s Integrated Licensing Process, by
letter issued July 7, 2011.

27



20130115- 3035 FERC PDF (Unofficial) 01/15/2013

given potential project effects on southern resident killer whale, salmon and other fish.®
Letters of support for using the pilot licensing procedures were filed by Washington DNR
on July 2, 2010, NMFS on July 6, 2010, and FWS on July 8, 2010. On July 7, 2011, the

Commission approved the use of the pilot project procedures.
1.5.2 Interventions

On April 23, 2012, the Commission issued a notice that Snohomish PUD had filed
an application to license the project and set May 23, 2012, as the deadline for filing
protests and motions to intervene. In response to the notice, the following entities filed
notices or motions to intervene:

Intervenors Date Filed
Washington Ecology May 1, 2012
Washington DFW May 4, 2012
Washington DNR May 10, 2012
Tulalip Tribes May 11, 2012
U.S. Department of Interior (Interior) May 21, 2012
Whidbey Environmental Action Network May 22,2012
Sauk-Suiattle Indian Tribe of Washington May 23, 2012
PC Landing Corporation May 23, 2012*
NMES May 23,2012
Swinomish Indians May 23, 2012

* PC Landing Corporation (PC Landing) filed a motion to intervene in opposition
to the project.

® While Washington Ecology and Washington DFW elected not to participate in
the discussions, they were kept abreast of discussions through bi-monthly updates.
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1.5.3 Comments on the License Application

The notice that the Commission issued on April 23, 2012, also requested
comments, conditions and terms and recommendations. The following entities

commented:
Commenting Agency and Other Entity Date Filed
Interior May 23,2012
Washington DFW May 23,2012
NMFS May 23, 2012
Public Safety and Homeland Security Bureau of the May 24 and October
Federal Communications Commission (FCC) 4,2012
U.S. Army Corps of Engineers June 11, 2012
GCI Communication Corporation July 30, 2012
Point No Point Treaty Council October 11, 2012
U.S Navy, Naval Facilities Engineering Command June 22 and October

24,2012

Snohomish PUD filed responses to comments, recommendations, and terms and
conditions on June 22, 2012. Snohomish PUD filed a response to the Point No Point
Treaty Council letter on October 22, 2012.

On August 6, 2012, Commission staff held a technical conference to discuss issues
raised by PC Landing and the Federal Communications Commission (FCC) regarding the
proximity of the proposed project to PC Landing’s fiber optic communication cable, and
the implications and information needs for possible alternative site locations for the
hydrokinetic turbines. PC Landing filed comments following the conference on August 1
and 15, October 15, and November 6, 2012. Snohomish PUD filed responses to PC
Landing’s filings on August 27, September 10 and 26, October 25, and
November 9, 2012. The FCC filed clarifying comments on October 4, 2012, indicating it
did not oppose the Commission issuing a license for the project if certain conditions were
included in the license to protect the fiber optical cable.

2.0 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 resources in the project area would not
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be affected. In addition, under the no-action alternative, DOE would not authorize the
expenditure of federal funds for the final design, construction, deployment, and
monitoring of Snohomish PUD’s proposed project.

2.2 APPLICANT’S PROPOSAL
2.2.1 Project Facilities

The Admiralty Inlet Project would consist of: (1) one 370-kilowatt (kW)
OpenHydro tidal turbine (Turbine 1) and one 310-kW OpenHydro tidal turbine (Turbine
2), each approximately 19.2 feet high (6 meters) and mounted on a triangular subsea
base, fitted with an adaptable monitoring package for environmental monitoring
equipment, a three-axis orthogonal accelerometer’ for monitoring turbine vibration, and a
tilt sensor for monitoring differential settlement; (2) two approximately 7,000-foot-long
(2,200 meters), 6-kilovolt (kV) trunk cables, one extending from each turbine to the on-
shore cable termination vault, each consisting of: a) three power transmission core cables
to transmit power from the turbine to shore; b) single mode fiber optic elements to
convey turbine control and monitoring signals and environmental monitoring data
between the turbines and the on-shore facilities; and c) low-power elements to provide
power to the turbine control and monitoring system at the turbines;® (3) an approximately
3.9-foot-long, 5.8-foot-wide, 2.9-foot-high on-shore cable termination vault; (4) 40-foot-
long conduits to convey the power transmission core cables, the fiber optic elements, and
the low-power elements from the cable termination vault to a cable control building; (5) a
24-foot-wide, 30-foot-long on-shore cable control building housing power and
monitoring equipment; (6) a 12.47-kV step-up transformer located adjacent to the cable
control building; (7) a 10-foot-long, buried 12.47-kV transmission line from the
transformer to the Point of Metering and the Point of Common Ownership with Puget
Sound Energy grid; and (8) and appurtenant facilities. The turbine configuration is
shown as figure 2.

" An accelerometer is an electromechanical device that measures acceleration
forces. These forces may be static, like the constant force of gravity pulling at your feet,
or they could be dynamic - caused by moving or vibrating the accelerometer. In this
case, the accelerometer would measure real-time vibration in the x, y, and z axis of the
turbine.

® The trunk cables would come on shore through a bore hole installed by
horizontal directional drilling to the shore cable vault.
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2.2.2 Project Safety

As part of the licensing process, the Commission would review the adequacy of
the proposed project facilities. Special articles regarding project safety and operation
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.

For the purposes of addressing potential environmental impact and project safety
concerns, Snohomish PUD is proposing the following Safeguard Plans:

Project and Public Safety Plan
Navigational Safety Plan

Emergency Shutdown Plan

Project Removal and Site Restoration Plan

Duct

Generator

Rotor

Subsea base

Figure 2. [lustration of the OpenHydro turbine (Source: application).

2.2.3 Project Installation and Removal
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The installation process would begin with the construction of the on-shore cable
control building, followed by horizontal directional drilling (HDD) operations to bring
the trunk cables ashore. Snohomish PUD’s proposed HDD Plan provides a detailed
description of the procedures for conducting the process. In summary, after confirming
the profile of the ocean floor in the installation area, the HDD would bore a path from the
on-shore start point to the exit point on the ocean floor. After drilling, a cylindrical
device used for cleaning or inspections (a drilling pig) with a steel cable attached would
be run through the path from shore to the sea floor exit. After the trunk cables are laid
from the turbine location site to the sea floor exit site of the HDD conduit, the steel cable
would be attached to the trunk cables. The steel cable would then be retracted back to
shore through the conduit, bringing the trunk cables through the conduit to the cable
termination vault.

The turbines would be installed when conditions would be deemed optimal.
Optimum conditions for installation would likely be a tidal speed of less than 1.5 knots
and wind speed less than 20 miles per hour, and other criteria identified in a post-
licensing Hazard Identification and Risk Assessment. The installation process would be
the same for both turbines, but would occur about two weeks apart. The project’s
installation would require a turbine installation barge (see figure 3), a cable laying barge,
three tugboats, a remotely operated vehicle (ROV), and small support vessels. The
turbine would be suspended in the center of the turbine installation barge and the subsea
trunk cable would be connected to the turbine. The turbine installation barge and the
cable laying barge would be coupled together and transported to the installation site by
the tugboats during the ebb tide. The three tugboats would be used to stabilize the barges
over the installation site. Once the turbine installation barge is centered over the
installation site, winches onboard would slowly lower the turbine to the sea floor. The
cable laying barge would release cable at a rate that keeps up with the turbine as it
descends through the water, but would still have some tension on it. The installation
process is expected to take less than two hours. Once the turbine is positioned on the sea
floor, the cable laying barge is decoupled from the turbine installation barge.

The cable laying process would begin during the flood tide. Two of the tugboats
would be used to direct the cable laying barge over the cable route to the HDD sea floor
exit point. The other tugboat would be used to operate the ROV, which would inspect the
laying of the trunk cable along the sea floor. Once the trunk cable is laid on the sea floor
to the HDD sea floor exit point, the cable laying barge would be anchored, and assist
vessels would pay out the remaining cable, and floats would be attached to the end that
would go through the HDD conduit to the on-shore connection. The submerged end of
the steel cable (the pull cable) in the HDD conduit would be brought to the surface and
attached to the floating end of the trunk cable. Once the trunk cable is attached to the
pull cable, the pull cable would be retrieved through the HDD conduit to shore, threading
the trunk cable through the HDD conduit as it is retrieved. Divers would monitor the
trunk cable installation through the HDD conduit.
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Snohomish PUD proposed a Project Removal and Site Restoration Plan that
details how the turbines, subsea bases, and other equipment would be removed at the
conclusion of the license. The turbines and subsea bases would be removed by reversing
the installation process. Snohomish PUD proposed to leave in place or remove the trunk
cables after consulting with the MARC, and remove all on shore equipment according to
the terms of the agreement(s) between Snohomish PUD and the private land owners.
Snohomish PUD would also remove the terrestrial transmission line and other
transmission equipment in accordance with the terms of the agreement with Puget Sound
Energy. It is expected that the control building would be converted to a garage for the
adjoining residence.

| technotogy

Figure 3. OpenHydro Installation Barge (Source: application).

2.2.4 Project Operation

The proposed project would operate using the natural tidal currents of Admiralty
Inlet. The OpenHydro System is designed to generate electrical output during a range of
water currents present in a full tidal cycle, operating in a stationary orientation in both
ebb and flood tides. The turbine converts the kinetic energy of water flowing in currents
from 0.7 meters per second (m/s) to 3.3 m/s into rotational motion and delivers that
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energy through the rotors into the generator. The turbines are expected to rotate
approximately 70 percent of the time.

Manual controls located in the control building and remote web-based monitoring
would be provided for turbine and grid connection functions. The system would be
monitored continuously by Snohomish PUD personnel via an internet connection. The
turbines would be monitored and controlled using a programmable logic controller and
human machine interface. The monitoring of turbine operation would occur in real time
and information on turbine operations would be transmitted to the control building
through the fiber optic cables or copper wire bundles installed in the trunk cables. The
electrical parameters of each turbine would be monitored, and automatic alarm thresholds
would be set locally or remotely by project personnel. A three-axis orthogonal
accelerometer would be mounted on the turbine to measure real-time vibration in the x, y,
and z axis, and would signal that the turbine should be shut down if excessive vibration
was measured. An integrated tilt sensor would be mounted on the turbine subsea base to
monitor for any differential settling.

There would be two levels of alarm: one would generate a warning message for
Snohomish PUD personnel, the other would cause a control algorithm to be engaged.
The algorithm could result in the turbines ceasing operation. If the turbine needed to
cease operation, an electronic brake would be applied. This brake would not totally cease
turbine operation, but would slow the turbine rotation to less than 5 revolutions per
minute (rpm), and cease electrical generation.

2.2.5 Project Maintenance

Although the OpenHydro turbines are designed to operate reliably with low
maintenance demands, Snohomish PUD proposes to implement monitoring, inspection,
and maintenance measures for the term of the license. Monitoring efforts would be
conducted by the engineers to analyze data from the control and monitoring equipment
on each turbine to highlight any anomalies in the equipment. This effort would be
ongoing through the term of the installation.

Inspection would be done by the use of ROVs four times per year during the first
year and two times per year each additional year of installation. Inspections would assess
the overall structural integrity of each turbine and base, biological growth on the turbines
and bases, condition of the turbine blades, condition of the connection anodes, position of
the turbines on the sea floor, and the position and condition of the trunk cables.
Inspections would be conducted on the following schedule: (1) immediately following
installation of the tidal array; (2) following 1 month of operation; (3) following 3 months
of operation; (4) following 6 months of operation; (5) following 9 months of operation;
(6) following 12 months of operation; (7) following 18 months of operation; and (8)
following 24 months of operation.
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Maintenance of the turbines is anticipated to occur five years after deployment.
The turbines would be removed, and all mechanical and electrical parts would be
inspected and repaired or replaced as needed. The adaptable monitoring package (AMP)
attached to each turbine would be recovered and redeployed every three to six months as
part of the standard maintenance cycle.’

Inspection and maintenance documentation would be integral to the early years of
the project as standard maintenance intervals are developed for the Admiralty Inlet
Project. Maintenance records would be kept and maintenance events monitored for
system degradation. A dedicated computer and data collection program would maintain
records of maintenance and would include a real-time operational display and historical
charts. The data would be available at remote locations over the internet. A schedule
would be developed for periodic database archival.

As proposed by Snohomish PUD in the Project and Public Safety Plan,
unscheduled maintenance operations may be triggered by a failure of the environmental
monitoring equipment, or an operational problem with the turbine. Snohomish PUD
would likely use an ROV to inspect the turbine or equipment before making a decision on
how to proceed. Snohomish PUD anticipates an ROV could be mobilized in a matter of
days. In the event that a component of the environmental monitoring equipment would
need to be replaced, an unscheduled maintenance event to recover the AMP and replace it
with a spare would take approximately 30 minutes, and the window for the repair to
occur (dictated by appropriate tidal and weather conditions and the availability of a
vessel) would likely be completed in one week.'® In the event that the turbine fails, or
that the environmental monitoring equipment fails at a point between where the AMP
connects to the power source and the shore, the turbine may be recovered to the surface
as described in the Emergency Shutdown Plan and the Project Removal and Site
Restoration Plan.

% The AMP includes optical-acoustical cameras for observing marine animals in
the near-field (< 5 m) of the turbine rotor and passive acoustic hydrophone arrays to
detect, classify, and localize marine mammal vocalizations.

19 The initial specifications for the removal and installation of the adaptable
monitoring package is for operations to be completed within 30 minutes, with the
currents fully set in one direction throughout the water column, a mean velocity less than
0.7 m/s, and a Sea State less than 3 on the Beaufort Scale (8 to 12 mph winds, wave
height 2 to 3.5 feet high). Based on analysis of current data collected within the project
area, there is a 75% chance of at least one maintenance window occurring within 7 days
of a system fault notification and a 90% chance of at least one maintenance window
occurring within 14 days of a fault notification.
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Snohomish PUD proposes in their Emergency Shutdown Plan to implement the
following procedures when shutdown is required: (1) engage the emergency brake,
which would cease turbine rotation and generation within one second; (2) electrically
isolate the subsea systems from the grid; and (3) file a report with the Commission,
agencies, and tribes detailing the measures undertaken during the shutdown. If the
turbine must be removed, the process could take up to four weeks to complete. Turbine
recovery would require the installer barge and associated equipment and crew to be
mobilized and would have to be completed during acceptable tidal and weather
conditions.™ Any marine vessels that would be mobilized as part of a maintenance event
would have to comply with the International Rules for Preventing Collisions at Sea and
coordinated with the Coast Guard, as outlined in the Navigation Safety Plan.

2.2.6 Proposed Environmental Measures

Snohomish PUD proposes to construct and operate the project with the following
environmental protection, mitigation, and enhancement measures:

e To monitor environmental effects and identify corrective actions, implement:
(1) an Acoustic Monitoring and Mitigation Plan; (2) a Benthic Habitat
Monitoring and Mitigation Plan; (3) a Marine Mammal Monitoring and
Mitigation Plan; (4) a Near-Turbine Monitoring and Mitigation Plan; (5) a
Derelict Gear Monitoring Plan; and (6) a Water Quality Monitoring Plan.

e To provide coordination, data reviews, and implementation of the above
monitoring plans, implement an Adaptive Management Framework that
includes conferring with a Marine Aquatic Resource Committee (MARC).*

e To avoid eelgrass beds and other sensitive near-shore habitats, implement a
Horizontal Directional Drilling Plan that would deploy trunk cables from on
land to a minimum depth of 18 meters off-shore.

! Recovery of the turbine can occur when the Beaufort Sea State is 4 (13 to 17
mph winds and wave height 3.5 to 6 feet high) or lower, and tidal currents are set in one
direction and have a velocity between 0.3 and 1.3 m/s for at least 90 minutes. Based on
analysis of current data collected within the project site, there is a 70% chance of at least
one suitable met-ocean window occurring within 14 days of the installer barge being
mobilized.

'2 The Committee would be composed of the following entities: Snohomish PUD,
NMEFS, FWS, Washington DFW, Washington Ecology, Washington DNR, the Tulalip
Tribes, Suquamish Tribe, Swinomish Indian Tribal Community, and Sauk-Suiattle Tribe.
Additional members could be added by unanimous agreement by the MARC.
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To avoid adverse effects on sensitive marine fish species, conduct marine
installation during a Washington Department of Fish and Wildlife-approved
work window of July 16 to October 14.

To educate the public about the project, the potential ocean energy resource in
Puget Sound, and the natural and cultural environment of the project area,
develop and implement an Interpretation and Education Plan that includes
installation of an interpretive display at Snohomish PUD’s headquarters or at
another appropriate location agreed upon with stakeholders.

To ensure safe operation of the project and protect the public, implement: 1) a
Project and Public Safety Plan; 2) a Navigational Safety Plan; and 3) an
Emergency Shutdown Plan.

To avoid harming PC Landing’s international fiber optic cable (PC-1 North),
located near the site, conduct turbine installation and monitoring using “live-
boat” techniques (i.e., without anchoring) and prepare and implement a Hazard
Identification and Risk Assessment, developed in consultation with the Corps,
Coast Guard, and PC Landing, prior to marine operations that includes: (a)
setting criteria for weather and wave conditions that must exist before marine
operations occur; (b) using industry-approved equipment and redundancy in
the use of equipment and vessels (e.g., tugboat with back-up engine; back-up
tugboat for emergencies; towing gear, barge, winches, winch wire, and
hydraulic lifting tools new or certified based on industry standards); (c¢) setting
criteria for aborting operations; and (d) identifying an established “port of
refuge,” located away from PC-1, in the event of unanticipated adverse
weather or other events that would cause installation or operations to be
aborted

To restore the project site to a pre-project condition at the end of the license
term if a new license is not sought or obtained, implement a Project Removal
and Site Restoration Plan.

2.3 STAFF ALTERNATIVE

The staff alternative includes all of the measures included in Snohomish PUD’s
proposal, with the following modifications and additional measures developed by
Commission staff.

Include in the Project Removal and Site Restoration Plan provisions for filing
for Commission approval: (1) a specific timeline for the removal and site
restoration activities 6 months prior to license expiration; (2) documentation of
consultation with the MARC regarding planned removal and site restoration

37



20130115- 3035 FERC PDF (Unofficial) 01/15/2013

activities 6 months prior to license expiration; and (3) documentation of
completion of project removal and site restoration activities prior to license
expiration.

¢ Include in the HDD Plan provisions to implement noise abatement measures in
the event HDD processes extend into the nighttime hours.

e Install an interpretive display at Fort Casey State Park, subject to state
approval, describing the project, the potential ocean energy resource in Puget
Sound, and the natural and cultural environment of the project area.

e Halt work if previously unidentified archeological or historic properties are
discovered and develop protective measures in consultation with the
Washington SHPO.

e Include a reservation of authority for the Corps of Engineers to require

removal, relocation, or other alteration if the project becomes an unreasonable
obstruction to free navigation of navigable waters.
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3.0 ENVIRONMENTAL ANALYSIS

In this section, we present: (1) a general 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 Development
and Recommended Alternative.

3.1 GENERAL DESCRIPTION OF THE PROJECT AREA

The proposed project is located in Admiralty Inlet in the northwestern portion of
Puget Sound, between the Olympic Peninsula and Whidbey Island (Island County).
Puget Sound is the second largest estuary in the United States, where salt water from the
Pacific Ocean is mixed with fresh water draining from the surrounding watersheds.

The average water depth in Puget Sound is 140 meters, with a maximum depth,
just north of Seattle, of 285 m (935 feet) (Fugro, 2009). Puget Sound supports a wide
range of habitats that are home to thousands of plant and invertebrate species, as well as
more than 200 species of fish, 100 species of marine birds, and nine species of marine
mammals (Gustafson et al., 2000; Palsson et al., 1997). Puget Sound is bordered to the
west and east by the Olympic and Cascade mountain ranges, respectively. This
topography generally channels winds in a north/south direction, although wind conditions
across Puget Sound can vary depending on local effects.

Admiralty Inlet is the gateway to much of Puget Sound, sitting between the
Olympic Peninsula on the mainland of the State of Washington and Whidbey Island.
Admiralty Inlet is 3,240 m (10,630 feet) wide with an average depth of 64 m (210 feet)
and a maximum depth of 81 m (266 feet) (Snohomish PUD 2012). It connects the
northwestern end of Puget Sound to the Strait of Juan de Fuca. Tidal currents in
Admiralty Inlet exceed 3 meters per second. The turbines would be located
approximately 1 kilometer west-southwest of Admiralty Head, at a water depth of
approximately 58 meters.

Fort Casey State Park occupies the nearest land on Admiralty Head, which is east
of the turbine sites and to the west of the proposed cable control building. This part of
the coastline is dominated by high, sandy bluffs. The beaches along Admiralty Head tend
to be sand and cobbles. The Port Townsend-Coupeville ferry terminal and light
residential development occur near the cable control building. Major land and water uses
in the Project area include recreation, commercial fishing (except salmon), transportation,
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and commerce. The main urban areas in the Project area are the town of Coupeville,
several miles to the north on Whidbey Island, and Port Townsend, which is located on the
opposite side of Admiralty Inlet from the Project. Much of Admiralty Inlet’s western
shoreline is characterized by forest, light residential development, and the city of Port
Townsend, while a majority of the eastern half of the channel, particularly along the
Whidbey Island shore, is characterized by forest and agriculture (City of Port Townsend
2007).

Admiralty Inlet serves as a main route for all shipping traffic for the ports of
Everett, Seattle, Tacoma, and Olympia (McCurdy 2007). Admiralty Inlet is also
traversed by a ferry route: the Port Townsend-Coupeville ferry runs between Port
Townsend and Admiralty Head on Whidbey Island. Admiralty Inlet also supports
substantial naval traffic, including that associated with the Naval Station Everett, Puget
Sound Naval Shipyard, and the Bangor Submarine Base.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality’s regulations for
implementing the National Environmental Policy Act (40 C.F.R. § 1508.7), a cumulative
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 marine fish and
mammals (including threatened, and endangered species), as resources/uses having the
potential to be cumulatively affected by the proposed project in combination with other
activities in the proposed project area, such as commercial fishing, and vessel traffic.
While the installation of additional hydrokinetic devices may be possible in the future
(e.g., as proposed by the U.S. Navy in Admiralty Inlet), their development is not well
enough defined to be reasonably foreseeable and to be appropriately analyzed.

3.2.1 Geographic Scope

The geographic scope of the analysis for cumulatively affected resources is
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, size, and location of the proposed project, the geographic scope for cumulatively
affected resources is Admiralty Inlet. We choose this geographic scope because the
effects of project operations are primarily limited to Admiralty Inlet, where these
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resources may directly and indirectly be affected by construction and operation of the
project.

3.2.2 Temporal Scope

The temporal scope of analysis includes a discussion of the past, present, and
future actions and their effects on marine resources. Based on the potential term of a
license, the temporal scope looks 10 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 the resource.

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 is the
existing condition and baseline against which we measure effects. We then discuss and
analyze the specific cumulative and site-specific environmental issues.

Admiralty Inlet is a constricted channel in Puget Sound, and therefore by its
nature, experiences strong tidal currents and significant vertical mixing. Because the
turbines that are being deployed and their potential to release pollutants or cause changes
to the waters of Puget Sound are so small compared to the volume of water and tidal
mixing forces of Puget Sound, anticipated water quality effects are expected to be
localized and short-term. Therefore, the analysis of project effects on water quality
focuses on the production of turbidity/sediment, changes in pH, spill of oil, and use of
anti-bio-fouling paints. Nothing in the record suggests that project construction or
operation would alter other water quality conditions in the larger Puget Sound (e.g.,
dissolved oxygen, temperature, etc.).

Similarly, Polagye et al. (2009) modeled the effects of energy removal of the
project on Admiralty Inlet. Modeling results show that “The far-field effects of
extraction from an array this size would have an immeasurably small effect on the tidal
regime of Puget Sound... Any detectable effects should be confined to near-field flow
variations in the immediate vicinity of the devices” (Polagye et al., 2009). Consequently,
the analyses of project effects on hydrodynamics focus on the near-field environment.

We present our recommendations in section 5.2, Comprehensive Development and
Recommended Alternative.
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3.3.1 Geologic and Soil Resources
3.3.1.1 Affected Environment

The proposed tidal turbine project is located in Admiralty Inlet, a straight within
Puget Sound that connects the Strait of Juan de Fuca to Puget Sound. Daily ebb and
flood tides move water between the Pacific Ocean and Puget Sound via Admiralty Inlet.
The project area is located in the Puget Sound Lowland physiographic province, a north-
south trending structural basin located between the Olympic Mountains to the west and
the Cascade Mountains to the east, with Puget Sound running through the center. This
basin was formed by the subduction of the Juan de Fuca oceanic plate beneath the North
American Plate.

At least six continental glaciations advanced into the Puget Sound Lowlands over
the previous two million years. Each successive glaciation shaped the landscape by both
partially eroding the existing ground surface, and depositing a fresh sequence of clay, silt,
sand and gravel sediments. Advancing and retreating glaciers created deep and narrow
channels in the region divided by islands and peninsulas, including Admiralty Inlet and
Puget Sound. Sedimentary deposits that have been overridden by thick glacial ice are
typically highly consolidated, and post glacial sediments are less consolidated, which
influences the engineering behavior of the soils. The stratigraphy in the project area
contains both glacially-consolidated and unconsolidated sediments.

In the proposed project turbine installation area, a series of generally east-west
trending (active) seismic faults subdivide the Puget Sound basin. The region is
characterized by moderate to high seismicity (U.S.G.S., 2012a). Johnson, et. al, (1996)
speculated that shallow crustal seismic faults in the area may generate earthquakes of
magnitude 7 or higher. The Southern Whidbey Island Fault, cuts through the proposed
project area (Polenz et al., 2005).

Movement of water through the relatively narrow Admiralty Inlet during the tidal
cycle results in strong tidal currents, which is an important mechanism for sediment
transport in the project area. The major source of sediment contributed to the project area
is likely from erosion of the shoreline and bluffs along the west side of Whidbey Island.
In areas where benthic slopes are steep, occasional slumps and slides occur that deliver
sediments to the deeper seafloor. Earthquake activity may also trigger slumps and slides
on the steep submarine slopes. Strong tidal currents in the project area scour small
particles (sands and silts) and leave behind larger gravels and boulders.

In the project area, tidal currents can reach 3.4 m/s. The sea floor surface in the
area of the turbine installation site is a cobbled pavement interspersed with gravel and
shell and small and large boulders (figure 4). The thickness of the layer of this cobbled
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pavement is estimated to be between three and six feet thick. The sediment beneath the
cobble pavement layer is predicted to be clay/sand and/or sand/gravel/cobble/boulders.™
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Figure 4. ROV image of cobble pavement bottom in project area (Source: applicant).

Snohomish PUD used a sub bottom profiler (SBP) system and a low frequency
acoustic subsurface reflection (seismic reflection) system to measure the thickness of
unconsolidated sediments in the project area. Less-consolidated sediments have different
reflection patterns than more highly consolidated sediments, providing an indication of
the overall density of sediments in the project area. While these techniques do not
identify individual soil types, they do provide a measure of the relative consolidation of
the sediment layers to each other, allowing some extrapolation of the predicted
engineering properties at the site. While individual soil types measured by these
techniques can be compared against soil core samples to verify the identity of the
individual soils present, Snohomish PUD was unable to gather soil borings for

13 See Snohomish PUD 2012 (LA, Appendix L-11. Golder Associates, 2011.
“Geophysical Investigation for Admiralty Inlet Turbine Project.”
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comparison in the proposed project installation site because the samplers were unable to
penetrate the cobble pavement to sample the soils beneath.

The on-shore facilities would be located on private land south of Crockett Lake.
Soils would include sand and cobbles, some larger particles, and a mix of sediment
locally derived from shoreline bluffs. Specific soil types at the onshore facilities would

include:*

. Beaches: 50 percent

. Endoaquents, tidal, and similar soils: 30 percent
. Xerorthents and similar soils: 20 percent

3.3.1.2 Environmental Effects

Project installation, maintenance, operation, and removal will require land-
disturbing activities associated with HDD processes, construction of the cable control
building, and installation of the underground section of the trunk cable and the associated
conduits between the cable termination vault and the cable control building, which can
result in soil erosion and sedimentation and adverse effects on aquatic habitat and
organisms. At-sea operations associated with the HDD processes would also result in the
temporary disturbance of the seabed. During operation, PC Landing asserts that the
design and the weight of the turbines could result in differential settling of the turbines
and scouring of sediments.

Soil Disturbance and HDD Processes

Snohomish PUD proposes to implement a Horizontal Directional Drilling Plan to
minimize soil disturbance at the sea floor where the trunk cables would burrow under the
kelp bed to be brought ashore. Starting from the proposed cable termination vault,
Snohomish PUD would use a mixture of bentonite clay and water as the drilling fluid,
which would function as a lubricant for the drill head and pipe. The bentonite clay-water
slurry and the dredging spoils removed during the drilling would be pumped to a holding
tank. As the HDD conduit path approaches the exit on the sea floor (approximately 100
feet from the exit), the drilling fluid would be replaced with fresh water to remove mud
from the conduit path and to ensure a clean exit. Pressure and volume would be
monitored to ensure that fractures that could cause wet soil to escape to the surface or
within the water column could be repaired.

Snohomish PUD proposes the following measures for site restoration after the
HDD and on-shore construction is complete: (1) restore the site to original grade; (2)

14 U.S.G.S., 2012b.
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replant and/or plant new grass, bushes and/or trees as needed; (3) repair any site
structures such as roads, fences, curbs, retaining walls, etc. to equal or better condition if
damaged during the installation; (4) remove any project generated garbage; and (5)
remove any signs of the project such as ruts in the road, excessive dirt, etc.

Staff Analysis

Implementing Snohomish PUD’s Horizontal Directional Drilling Plan would
preserve geologic resources in the project area during construction by controlling the
collection of any soils removed from the conduit without allowing wet soil to escape to
the soil surface or within the water column. Proposed site restoration measures after the
HDD and on-shore construction are complete would further minimize any potential for
soil erosion or sedimentation from site construction activities. A detailed site-specific
soil erosion control plan is typically required by the Commission as part of the final
design and specifications. Such a plan would further minimize adverse effects of soil
erosion and sedimentation on aquatic resources.

Differential Settling and Scour from the Turbines

The footprint of the turbine foundation would be three legs arranged in a triangular
configuration with a cylindrical foot meeting the sea floor at each vertex. The pressure
exerted down by the weight of the turbines would be distributed to the sea floor through
the three cylindrical feet, each of which would be potentially designed to have a spiked
extension on the bottom to allow penetration of the foot into the first 1.5 feet or so of the
cobble pavement. The size of the footings can be enlarged to decrease the force
experienced at each footing by the weight of the turbine and foundation. Each turbine
foundation would cover a maximum area of approximately 10 square meters.

Snohomish PUD would monitor for differential settling of the turbines with an
integrated tilt sensor, mounted on the turbine frame. Snohomish PUD also would
monitor the installation area using ROVs to evaluate if excessive scour is occurring in the
vicinity of the turbines. Inspections would be conducted on the following schedule: (1)
immediately following installation of the tidal array; (2) following 1 month of operation;
(3) following 3 months of operation; (4) following 6 months of operation; (5) following 9
months of operation; (6) following 12 months of operation; (7) following 18 months of
operation; and (8) following 24 months of operation. Snohomish PUD also states that the
turbine foundation would be designed to provide adequate support for the turbines, and
that the turbine foundations would be designed to minimize scour.

Turbine 1 would be installed approximately 170 meters, or 558 feet (as measured
from the centroid of the turbine base) from the buried PC-1 cable, and Turbine 2 is would
be installed approximately 237 meters, or 780 feet (as measured from the centroid of the
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turbine base) from the buried PC-1 cable.” PC Landing asserts that the turbine
foundations may not be adequately designed because of the uncertainty in the
composition of the sediment immediately beneath the cobble pavement at the project
installation area. PC Landing is concerned that without an adequate foundation,
differential settling of the turbine may cause the turbine to topple or list, requiring
corrective action by Snohomish PUD and increasing the potential for damaging the PC-1
North cable. PC Landing is also concerned that the weight of the turbines could penetrate
the cobble pavement to expose the softer sediments underneath, more readily mobilizing
the softer sediments and resulting in scour several hundreds of meters away, exposing the
buried PC-1 North cable and making it more vulnerable to damage. PC Landing councils
that a greater separation (750 to 1,000 meters) between the turbines and the PC-1 North
cable are necessary to reduce the risk to PC-1 North.

Staff Analysis

Scour is the suspension and subsequent movement of sediments and cobbles from
the sea floor resulting from the movement of water. Little information is available on
scour depth and width based on field monitoring of gravity structures in tidal currents.
Experiments on monopile and tripod foundation structures show the propagation of scour
radiating out from the device, but decreasing in depth as the distance from the device
increases (Stahlmann and Schlurmann, 2010; den Boon, et. al., 2004). The distance of
propagation is dependant on the current speed, the depth of water, the depth of the scour,
and the diameter of the base (DNV, 2010). The sediment type also influences the extent
of scour. For example, the overall extent of scour in a sand bed is typically 4 to 5 times
the diameter of the diameter of the foundation cylinder; however, greater extents have
been observed (Whitehouse, et al., 2011). The scour process is not immediate, but is also
dependant on time (DNV, 2010).

The tidal currents in Admiralty Inlet are strong and have scoured the sea floor in
the vicinity of the project, washing away clays and silts, shifting sands and gravels, and
leaving surface areas of cobbles, rocks, and boulders that are too large to be mobilized on
the sea bed. A generic example of this phenomena is shown below (figure 5): (1) the
critical erosion velocity is the velocity required to mobilize a still particle from a
stationary position (gray); (2) once mobilized, the velocity required to transport the
particle is shown as the transportation velocity (peach); and (3) the velocity of the water
below which the particle will drop out of suspension and settle to the sea floor is shown
as the deposition velocity (pink). The exact curves for a waterway are dependant on the
features of the river or inlet, the depth of water, and the density of the particles. An
obstruction in the flow of water, such as would be expected to occur when a turbine is

> Snohomish PUD originally proposed a separation distance of 328 feet in the
FLA. On August 27, 2012, Snohomish PUD proposed to move the installation sites to
approximately 558 feet from the PC-1 cable.
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installed on the sea floor, would force the water in the current to flow around the object
more quickly, increasing the velocity at the site of the obstruction. The increased
velocity could mobilize larger particles.
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Figure 5. Hjulstrom’s Diagram showing the transport, deposition, and erosion of
particles based on particle size and water velocity (Source: www.geographylwc.org.uk).

Changes to the magnitude of tidal flows in the immediate vicinity of the proposed
project could affect scour both at the project turbine and in the immediate vicinity.
Snohomish PUD estimates that the velocity around the turbine foundation is expected to
increase to around 2 m/s, which, according to the Hjulstrom Diagram shown above,
would be high enough to locally mobilize and transport some cobbles but would not be
anticipated to be high enough to mobilize and transport boulders. Under current
conditions, the cobble pavement acts as scour protection for the softer sediments
predicted to lie underneath. These smaller diameter particles may be exposed to the tidal
currents and could experience scour if the turbine foundation structure penetrates the
cobble pavement. While there is some uncertainty regarding if the turbine foundation
would penetrate the cobble pavement, if the structure does, the lateral extent of the scour
would likely be limited to the area where cobble-sized and smaller particles are exposed,
and would not be anticipated to laterally extend beyond where the cobble pavement
would be intact.
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Any scour that may occur at the project installation site would not be expected to
occur all at once, but would be expected to increase over time until it reaches equilibrium
within the system. ROV monitoring, as proposed in the Project Safeguard Plans, would
occur three times in the near turbine areas within the first three months of the project
installation. Any scour that occurs around the turbine foundation and propagates out can
be measured and monitored over time. If scour is found to be a problem at the foundation
site, either in causing differential settling to occur or in propagating toward the PC-1
North cable, scour protection (such as scour skirts or scour-resistant materials) could be
installed at the turbine bases to minimize or correct the problem. Additional monitoring
as detailed in the Project Safeguard Plans over the installation life of the project would
provide an increased understanding on the effects of the two turbines on hydrodynamics
and sediment transport processes.

The sea floor surface in the area of the turbine installation site is a cobbled
pavement interspersed with gravel and shell and has small and large boulders. The
thickness of the layer of this cobbled pavement is estimated to be between three and six
feet thick. The sediment beneath the cobble pavement layer is predicted to be clay/sand
and/or sand/gravel/cobble/boulders (Golder Associates, 2011). Available data and
conservative design criteria suggest that the foundation feet will not penetrate the seabed
to a depth greater than approximately 1.5 to 2 feet. During the final design phase of the
project, Snohomish PUD would work with Commission engineers in the Division of Dam
Safety to ensure that the size of the footings and other design features would be adequate
to support the turbine foundation given the anticipated geology at the installation site.

Given the shallow penetration of gravity base legs and the restricted spatial
coverage of the devices, it is anticipated that there would be minimal effects on the rock
faces where penetration occurs. Consequently, any scour would be localized around the
foundation footings. Any differential settling would be detected, as noted above by
Snohomish PUD’s monitoring efforts, allowing Snohomish PUD time to take any
corrective actions needed to stabilize the turbines.

While the proposed project has the potential to impact the sea floor in the
immediate vicinity of the turbines, the effects on geologic resources in the vicinity of the
PC-1 cable in the project vicinity are expected to be minimal because of the small
number of turbines (two), the distance between the turbine and the PC-1 cable (558 feet
to the closest turbine), and the continued monitoring of the site after the installation has
occurred.

3.3.2 Marine Resources
3.3.2.1 Affected Environment

Water Use
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Admiralty Inlet serves as a main route for all shipping traffic for the ports of
Everett, Seattle, Tacoma, and Olympia (McCurdy, 2007). Commercial and recreational
fishing are important uses of Puget Sound and Admiralty Inlet, particularly to the tribes
in the area. Recreation in other forms, such as boating and diving is important as well.
Fishing, recreation, and navigation are discussed in detail elsewhere in this document.

Water Quality

The U.S. Environmental Protection Agency (EPA) designated Puget Sound as an
Estuary of National Significance in 1988. There are indications that the increase in
human disturbance in the Puget Sound area threatens the health of Puget Sound. These
indicators include the loss or impairment of habitat, historic and current toxic
contamination of sediment and organisms, and diminished populations of certain species.

Washington DFW has assigned the use designation, “Extraordinary,” to Admiralty
Inlet for the following uses: shellfish harvest, primary contact recreation, wildlife
habitat, harvesting, commercial/navigation, boating, and aesthetics. Associated water
quality criteria have been established. Under the National Pollutant Discharge
Elimination System (NPDES) Washington Ecology has issued about a dozen discharge
permits in the northern half of Admiralty Inlet, which it regulates.

Water Quantity and Tides

The volume of water between mean high water and mean low water in Puget
Sound is equal to 8.1 km® (6.5 million acre-feet), about 4.8 percent of the total volume of
168.7 km® (137 million acre-feet) (Mofjeld and Larsen, 1984).

Tides in Puget Sound generally follow a semi-diurnal cycle over a 25-hour period,
with two high and two low tides that tend to be different in range and timing. The
average daily tidal variation is 2.4 m (7.8 feet) in northern areas of Puget Sound and 4.3
m (14.1 feet) in southern areas of Puget Sound. Geographic variation in the shape and
depth of Puget Sound influences local tidal patterns. In Admiralty Inlet, the tidal range is
recorded by the NOAA observational station 9444900 located at Port Townsend
(48°6.7°N 122°45.4°’W) and reaches 3.4 (11.2 feet) meters.

Currents within Puget Sound are primarily driven by tides and the inputs from
surface water sources, although the speed and direction of winds can also be influential.
Generally, current velocities in Puget Sound range from 0.3 to 1.0 meters per second (1 to
3 ft/s), although 1.5 meters per second (4.9 ft/s) is normal in some regions (Gilmore et al.,
1996).

Strong currents occur within Admiralty Inlet because the relatively narrow and
shallow channel reduces the cross-sectional area and regulates flow. Currents in the main
portion of the inlet are effectively bi-directional, and velocities of 2.6 meters per second
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(Polagye et al., 2007) and 2.2 meters per second (NOAA, 2007a) have been recorded in
the Project area. Outside of the deep channel current velocities decrease because of
shallower water depths and eddies. Numerous turbulent eddies form on ebb and flood
tides (McGary and Lincoln, 1977). On flood tide, an eddy forms in the entirety of
Admiralty Bay southeast of Admiralty Head, and on ebb tide, eddies form to the
northeast of Admiralty Head (McGary and Lincoln, 1977).

Acoustic Environment

Several factors contribute to ambient noise in Admiralty Inlet, including
anthropogenic sound, bedload transport associated with strong tidal currents, rain, and
biological vocalizations. Anthropogenic sources of ocean noise include commercial
shipping, military activities, geophysical surveys, oil drilling and production, dredging
and construction, sonar systems, and oceanographic research. Sound pressure spectral
densities can range from about 35 to 80 dB (re 1 uPa’/Hz) for usual marine traffic (10 to
1,000 Hz), and 20 to 80 dB (re 1 pPa*/Hz) for breaking waves and associated spray and
bubbles (100 to 25,000 Hz) (Richardson et al. 1995).

At frequencies below 1 kHz, ambient noise levels are dominated by anthropogenic
sound associated with commercial vessel traffic (Bassett et al., in press). Consequently,
the temporal patterns in ambient noise levels at those frequencies mirror those in
commercial vessel traffic. Percentile ambient noise levels in the 25 Hz — 1000 Hz
frequency range are shown in figure 6. These data are derived from measurements of
ambient noise in Admiralty Inlet using autonomous recording hydrophones on seabed
moorings (see Bassett 2010, Bassett et al. 2010, Bassett et al. 2012a, and Bassett et al.
2012b).

Figure 7 presents similar information for higher frequencies (1 kHz — 25 kHz),
specifically, median one-third octave levels at different hub-height current velocities.
The turbine source one-third octave levels derived from European Marine Energy Center
(EMEC) measurements is shown in both figures as a red line. These measurements were
conducted at a current velocity of 1.8 m/s. Bassett et al. (2012a) demonstrates that low
frequency ambient noise is dominated by shipping traffic. For higher frequencies, as the
current velocity increases, bedload transport noise elevates ambient noise levels
proportionally to the square of velocity (Bassett et al., 2012b). While rainfall and
biological noise also elevate noise at these frequencies (e.g., 20 kHz), these do not affect
ambient noise levels as significantly as bedload transport.
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Marine Invertebrates and Benthic Habitat

From 1987 to 2008 Washington DFW conducted 50 trawls in Admiralty Inlet in
depth range of 31 to 60 m (102 to 198 feet), depths within which the turbines would be
deployed. The primary crustaceans collected were dock shrimp, Alaskan pink shrimp,
giant barnacle, Dungeness crab, and red rock crab (Snohomish PUD, 2012). The primary
echinoderms collected were green sea urchin, sunflower star, red sea cucumber, and red
sea urchin. The most abundant mollusks collected were pink scallop, California market
squid, and northern horse mussel. Other invertebrates collected included gigantic
anemone and warty sea squirt.

The primary invertebrate species harvested commercially in Admiralty Inlet are
geoduck clams, Dungeness crabs, and green sea urchins. Total shellfish and fish harvest
has decreased substantially in Admiralty Inlet over the last four decades, though the catch
of commercially targeted crab and shrimp species has increased since the 1980s. Clam
harvest has also increased in nearshore marine areas.

To characterize the site-specific benthic habitat and community, the District
conducted ROV surveys in August, late September, and early October 2010 (Greene,
2011). The benthic community in the turbine site, especially the boulder and cobble
substrate, was dominated with encrusting organisms such as sponges, bryozoans, and
tubeworms. The finer grain substrate, pebbles, and gravel are relatively easily moved by
the tidal currents, and are therefore not encrusted with organisms. In addition a variety of
attached organisms (anemones) were observed. The anemones varied in size from 4 to
12 ecm (1.6 to 4.7 in) in diameter when closed and three basic types were distinguished by
color and pattern. A total of 1,375 anemones were counted. Sessile organisms observed
included chitons, limpids, tunicates, clams, and stemmed and basket sponges. Epifauna
observed included shrimp, hermit crab, crab, sea stars, urchins, and turban snails. The
most dominant epifauna species observed were urchin and common five-legged orange
starfish, which composed 90 percent of the species observed (Greene, 2010).

An ROV video survey of the revised trunk cable route was conducted in July
2012, with a particular focus on surveying for eelgrass beds, kelp forests, and geoduck
clams. Conditions were found to be similar to those observed in the October 2010 survey
(Greene, 2012). No geoduck clams, eelgrass beds, or kelp forests were observed
(McCallister, 2012).

Marine Fish

There are a total of eight salmonid species that reside within Puget Sound:
Chinook salmon, chum salmon, coho salmon, pink salmon, sockeye salmon, steelhead,
cutthroat trout, and bull trout. Bull trout, Puget Sound Chinook salmon, steelhead and
chum salmon are ESA-listed species that are federally protected (DON, 2006). Species
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listed under the ESA are addressed in the section 3.3.3, Threatened and Endangered
Species. Effects on fish in general are addressed in section 3.3.2.2 below.

For all species of anadromous salmonids originating from the Skagit River,
Stillaguamish River, Snohomish River, Lake Washington Basin, Duwamish/Green River,
Puyallup River, Nisqually River Deschutes River, Skokomish River, Hamma Hamma
River, Dosewallops River, Duckabush River, and Quilcene River, both out-migrating
juveniles and returning adults pass through Admiralty Inlet. These rivers collectively
produce in excess of a million adult fish, of hatchery and wild origin, each year
(Snohomish PUD, 2012).

Ground fish are important species for both commercial and recreational harvest in
the Pacific Northwest, and are managed by the Pacific Fisheries Management Council
(PFMC). It is estimated that 75 of the 82 ground fish species managed by PFMC occupy
the Puget Sound area at least once during their life cycle (DON, 2006; Palsson et al.,
1998).

The diverse species incorporated within the general grouping of ‘ground fish’
exhibit a wide range of life histories and habitat use. Rockfish are the most diverse group
in terms of habitat use and can be found in near shore areas as well as deeper shelf
waters. Most adult rockfish are dependent of rocky substrate, but young rockfish use a
range of habitats (Washington DFW, 2011¢). Open-water forage fish are an important
base component of marine food chains and serve as prey for numerous predatory species.
Pelagic fish are found throughout the water column and feed on small invertebrate
species. Most pelagic fish are found in the warmer waters of California, but several
important species are found within Puget Sound including northern anchovy, Pacific
sardine, and Pacific mackerel. The abundance of each species can fluctuate greatly,
varying considerably from year to year.

Comprising sharks, skates, and rays, or elasmobranchs, fish with a cartilaginous
rather than bony skeleton. Puget Sound provides habitat for a number of such species
including ten sharks, one ray, and five skates.

In terms of density of fish (number fish/hectare) sampled during Washington
DFW surveys at the two locations nearest the project site, the most numerous fish
sampled were spotted ratfish, ribbed sculpin, buffalo sculpin, grunt sculpin, kelp
greenling, and lingcod. No salmon were captured in trawls at either of these locations
(Snohomish PUD, 2012).

In the 50 trawls conducted in Admiralty Inlet by Washington DFW from 1987 to
2008 in a depth range within which the turbines would be deployed, the most numerous
species collected was spotted ratfish (65 percent of the catch). The next most abundant
species were Pacific sanddab (5 percent), English sole (4 percent), southern rock sole (4
percent), great sculpin (3 percent), buffalo sculpin, Pacific tomcod, spiny dogfish, and
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Puget Sound rockfish (all 2 percent). All species of rockfish caught (Puget Sound,
copper, greenstripe, quillback, redstripe, and unidentified rockfish) composed 5 percent
of the total catch (Snohomish PUD, 2012).

The State of Washington and the Corps have established work windows for 17
Tidal Reference Areas in the State of Washington’s coastal waters to avoid or minimize
impacts from marine construction.’® The project is proposed in Tidal Area 10, Port
Townsend, which includes waters of the San Juan Islands, Admiralty Inlet, the Strait of
Juan de Fuca, and associated bays and inlets. The Tidal Reference Area 10 work
windows are: salmon (start of work period begins July 16 and ends by March 1); bull
trout (July 16 to February 15); Pacific hearing (May 1 to January 14); Pacific sand lance
(March 2 to October 14). When all species are combined, the start of the construction
period begins July 16 and ends October 14.

Essential Fish Habitat

The Magnuson-Stevens Act, as amended by the Sustainable Fisheries Act of 1996
(Public Law 104-297, 110 Stat. 3559), established procedures designed to identify,
conserve, and enhance EFH for those species regulated under a federal fisheries
management plan. Pursuant to the Magnuson-Stevens Act:

e Federal agencies must consult with NMFS on all actions, or proposed actions,
authorized, funded, or undertaken by the agency, that may adversely affect
EFH.

e NMFS must provide conservation recommendations for any federal or state
action that would adversely affect EFH.

1% See the Washington Administrative Code at Title 220, Chapters 110-230
through 110-330 (http://apps.leg.wa.gov/wac/default.aspx?cite=220-110-230) and Corps
guidance
(http://www.nws.usace.army.mil/Portals/27/docs/regulatory/ES A%20forms%20and %20t
emplates/Marine%20Fish%20Work%20Windows%20(8-14-12).pdf).
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e Federal agencies must provide a detailed response in writing to NMFS within
30 days after receiving EFH conservation recommendations. The response
must include a description of measures proposed by the agency for avoiding,
mitigating, or offsetting the impact of the activity on EFH. In the case of a
response that is inconsistent with NMFS’ EFH conservation recommendations,
the federal agency must explain its reasons for not following the
recommendations.

EFH means those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity. For the purpose of interpreting this definition of EFH,
waters include aquatic areas and their associated physical, chemical, and biological
properties that are used by fish and may include aquatic areas historically used by fish
where appropriate; substrate includes sediment, hard bottom, structures underlying the
waters, and associated biological communities; necessary means the habitat required to
support a sustainable fishery and the managed species’ contribution to a healthy
ecosystem; and “spawning, breeding, feeding, or growth to maturity” covers a species'
full life cycle (50 CFR § 600.10 (2010)). Adverse effect means any impact that reduces
the quality and/or quantity of EFH, and may include direct (e.g., contamination or
physical disruption), indirect (e.g., loss of prey or reduction in species fecundity), site-
specific, or habitat-wide impacts, including individual, cumulative, or synergistic
consequences of actions (50 C.F.R. § 600.810(a)).

EFH consultation with NMFS is required for any federal agency action that may
adversely affect EFH, including actions that occur outside EFH, such as certain upstream
and upslope activities. The objectives of EFH consultation are to determine whether the
proposed action would adversely affect designated EFH and to recommend conservation
measures to avoid, minimize, or otherwise offset any potential adverse effects to EFH.

Admiralty Inlet is EFH for Pacific groundfish, Pacific coast salmon, and coastal
pelagics. There are 89 groundfish, 3 salmon and 5 coastal pelagic species specifically
identified in the Fishery Management Plans (FMP) on the Pacific coast, though not all
these species are found in the project area.

EFH Habitat Areas of Particular Concern (HAPCs) are discrete subsets of EFH.
HAPC:s, as provided in the EFH regulations, are types or areas of habitat within EFH that
are identified based on one or more of the following considerations: the importance of
the ecological function provided by the habitat; the extent to which the habitat is sensitive
to human-induced environmental degradation; whether, and to what extent, development
activities are or will be stressing the habitat type; or the rarity of the habitat type. A
HAPC designation does not confer additional protection or restriction upon an area, but
helps prioritize conservation efforts, and should be considered in an analysis of an area’s
sensitivity.
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HAPC:s include both geographic areas and habitat types. In some cases, HAPCs
identified by means of specific habitat type may overlap with the designation of a specific
area. HAPCs based on habitat type may vary in location and extent over time and
include estuaries, canopy kelp, seagrass, rocky reefs, and areas of interest. Areas of
interest are discrete areas that are of special interest due to their unique geological and
ecological characteristics.

The project area is within HAPC for federally managed Pacific groundfish. The
following is an overview of EFH for the three EFH groupings.

Pacific Groundfish

The Pacific Coast Groundfish Fishery Management Plan provides for management
of more than 80 species that typically live on or near the bottom of the ocean (PFMC,
2008). Information on the life histories and habitats of these species varies in
completeness, so while some species are well-studied, there is relatively little information
on certain other species. Therefore, the Fishery Management Plan does not include
descriptions identifying EFH for each life stage of the managed species, but rather,
includes a description of the overall area identified as groundfish EFH. PFMC (2008)
defines EFH for Pacific groundfish as:

e Depths less than or equal to 3,500 meters to mean higher high water
(MHHW)" or the upriver extent of saltwater intrusion, defined as upstream
and landward to where ocean-derived salts measure less than 0.5 parts per
trillion (ppt) during the period of average annual low flow;

e Seamounts in depths greater than 3,500 meters as mapped in the EFH
assessment GIS (PFMC, 2008); and

e Areas designated as HAPCs not identified by the above criteria.

This EFH identification is a precautionary approach because uncertainty still exists
about the relative value of different habitats to individual groundfish species/life stages,
and thus the actual extent of groundfish EFH (PFMC, 2008).

As mentioned above, the project area is within HAPC for Pacific groundfish.
Specifically, estuaries, kelp beds, seagrasses, rocky reefs, and areas of interest are the
HAPCs designated under the Magnuson-Stevens Act within the project boundary; these
are defined below (Snohomish PUD, 2012).

7 The mean higher high water line (MHHW) is at the average level of the higher
of the two daily tides.

56



20130115- 3035 FERC PDF (Unofficial) 01/15/2013

e Estuaries - The inland extent of the estuary HAPC is defined as MHHW line,
or the upriver extent of saltwater intrusion, defined as upstream and landward
to where ocean-derived salts measure less than 0.5 ppt during the period of
average annual low flow. The seaward extent is an imaginary line closing the
mouth of a river, bay, or sound and extending to the seaward limit of wetland
emergents, shrubs, or trees occurring beyond the lines closing rivers, bays, or
sounds. This HAPC also includes those estuary-influenced offshore areas of
continuously diluted seawater (Cowardin et al., 1979).

e Canopy Kelp - The canopy kelp HAPC includes waters, substrate, and other
biogenic habitat associated with canopy-forming kelp species (e.g.,
Macrocystis spp. and Nereocystis spp.).

e Secagrass - The seagrass HAPC 