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Chapter 1. Summary
The British Columbia Transmission Corporation (BCTC) is proposing to replace
three 138-kilovolt (kV) electrical transmission submarine cables between the
mainland and Vancouver Island, British Columbia. The cable right-of-way crosses
U.S. waters west of Point Roberts, Washington. This biological assessment (BA) was
prepared to facilitate Section 7 Endangered Species Act (ESA) consultation.
The Action Area includes offshore, nearshore, and intertidal marine habitat, and
adjacent terrestrial habitat. Potential impacts from the Project include temporary
water quality, noise, and habitat effects. These effects would be avoided or
minimized through a number of conservation measures. Residual effects would
include temporary construction activity and noise that could alter behavior of ESA
listed species during construction, and temporary disturbance of eelgrass habitat with
potential food web interactions with listed species. A mitigation plan will be
appended to this BA following preconstruction surveys of the cable alignments when
the temporary eelgrass impact can be quantified. Residual effects would be mitigated
through habitat enhancement.
The Project was determined to have no effect on species that rarely inhabit the Action
Area (leatherback sea turtles). The Project may affect, but is not likely to affect
Chinook salmon, bull trout, Southern Resident Killer Whales, Steller sea lions,
humpback whales, bald eagles, or marbled murrelets.
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Chapter 2. Introduction
2.1. Project Overview
BCTC operates three transmission interconnection systems between the mainland of
British Columbia and Vancouver Island:
Two 138-kV alternating current (AC) circuits installed in 1956 and 1958;
One 300-kV high voltage direct current (HVDC) system installed in 1969 and
1976; and
Two 500-kV AC circuits installed in 1983 and 1985.
BCTC is proposing to replace a portion of this system by replacing and upgrading
one of the two existing 138-kV circuits with new 230-kV, 600 megawatt (MW) AC
infrastructure. New facilities are proposed within an existing transmission corridor
that extends from the Arnott Substation in Delta, B.C. to the Vancouver Island
Terminal Station north of Duncan, B.C.
The total project corridor length (in Canada and the U.S.) would be approximately
the same as the existing corridor—about 41 miles (66.7 kilometers). The overhead
and underground segments of the corridor (all within British Columbia) would total
about 24 miles (39.3 kilometers). The submarine cable segments would total about
17 miles (27.4 kilometers) in Canadian and U.S. waters.
A portion of the existing 138-kV transmission system (a set of seven submarine
cables in the Strait of Georgia) passes through about 7.5 miles (12 kilometers) of U.S.
waters to the west of Point Roberts in Whatcom County. With implementation of the
Project, the southernmost three of these seven cables would be replaced (Figure 2-1).
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Figure 2-1. Project Vicinity Map
Vancouver Island Transmission Reinforcement Project
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BCTC is proposing the Project to provide reliable capacity to serve existing demand
and future load growth on Vancouver Island.

2.1.1. Work in Canada
The Project would involve the removal of some existing facilities and construction of
replacement overhead lines and underground and submarine transmission cables
entirely within an existing right-of-way as follows:
The two existing 138-kV overhead transmission lines would be replaced with a
single new 230-kV double-circuit line on single steel poles (specifically, from
Arnott Substation in Ladner to Tsawwassen Substation in South Delta; from
Taylor Bay Terminal on Galiano Island to Montague Terminal on Parker Island;
and from Maricaibo Terminal on Salt Spring Island to Vancouver Island
Terminal Station). One circuit would continue to operate at 138 kV to serve Salt
Spring Island Substation and Galiano Island Substation.
One of the existing 138-kV overhead transmission lines would be replaced with a
new 230-kV underground circuit between Tsawwassen Substation and English
Bluff Terminal in Tsawwassen (a distance of about 2.3 miles or 3.7 kilometers).
Within the Strait of Georgia, three of the existing single-phase 138-kV submarine
cables in the southern part of the corridor (cables 1, 2, and 3) would be removed
and/or decommissioned in place and three new 230-kV cables would be installed.
The four remaining submarine cables (cables 4, 5, 6, and 7) would be left in place
and remain in service to serve Salt Spring Island Substation and Galiano Island
Substation.
Within Trincomali Channel, three existing single-phase 138-kV submarine cables
in the northern part of the corridor between Parker and Salt Spring Islands would
be removed and/or decommissioned in place and three new 230-kV submarine
cables would be installed. The four remaining submarine cables would be left in
place and remain in service.
Existing cable-landing infrastructure in British Columbia would be upgraded.
Project planning, regulatory review, and environmental assessment for the portion of
the Project within Canada are currently in progress. Project construction within
Canada is proposed to begin in 2007 and to be completed in 2008.

2.1.2. Work in the U.S.
Project work within the U.S. would be confined to about 7.5 miles (12 kilometers) of
submarine cable decommissioning and replacement within the Strait of Georgia west
of Point Roberts, Washington (Figures 2-1 and 2-2).
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Figure 2-2. Nearshore Area
Vancouver Island Transmission Reinforcement Project
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To decommission, cables would be removed or cut, capped, and left in place,
depending on the specific project permit conditions issued by federal, state, or local
regulatory agencies. A combination of removal and decommissioning-in-place is
also possible.
Project work in the U.S. is proposed to begin with cable removals in the summer of
2007 followed by installation of new cables during the summer of 2008, for a fall
2008 in-service date.

2.2. Purpose and Need for the Project
BCTC is proposing to implement the Project to provide adequate system reliability
and to meet current and future demand on Vancouver Island. Vancouver Island’s
electricity needs are met by a combination of on-island generation and transmission
from Mainland B.C. Only 30 percent of Vancouver Island’s electricity requirements
are met by on-island generation; the remaining 70 percent is conveyed from
Mainland B.C. The demand for electricity on Vancouver Island continues to increase
with no appreciable increase in on-island generation. At the same time, two of the
three existing transmission systems from Mainland B.C. are nearing the end of their
design lives. BC Hydro’s load forecasting shows that, if additional capacity is not
provided, Vancouver Island will experience minor electrical supply deficits over the
next 2 years and significant shortfall by 2007. A capacity deficiency is forecast for
the winter peak season in 2007/2008; and that deficiency is expected to continue to
grow in subsequent years.
Specifically, the Project is needed to achieve the following objectives:
Provide adequate system reliability and to meet current and future demand on
Vancouver Island.
To replace the firm capacity of an existing HVDC system which will be derated
to zero in the fall of 2007 (some of the critical current conversion equipment is
obsolete and is no longer supported with spare parts or maintenance services
from the original manufacturer).
Reduce potential operational and environmental impacts resulting from cable
failures and the consequent construction activities needed to repair or replace
failed sections of cable.
Decrease the potential for system failures due to seismic events.
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2.3. Contacts
Table 2-1.

Project Contacts

Agency/Firm

Project Role

Contact

BCTC

Director, Major Projects Bruce Barnett

BCTC

Construction Officer

BCTC

Environmental Monitor TBD

Phone/email

Address

604-699-7380
bruce.barrett@
bctc.com

PO Box 49260
1055 Dunsmuir, Suite 1100
Vancouver, B.C.
Canada V7X 1V5

TBD

Jones & Stokes Permit Coordinator,
U.S.

Michelle
Dewey

425-893-6403
11820 Northup Way, #E300
mdewey@jsanet.com Bellevue, WA 98005

Jones & Stokes BA Author

Andy Wones

425-893-6447
11820 Northup Way, #E300
awones@jsanet.com Bellevue, WA 98005

WDFW

Habitat Biologist, HPA

Brian Williams 360-466-4345 X250 WDFW Field Office
willibww@dfw.wa.gov PO Box 1100
La Conner, WA 98257

U.S. Army
Corps of
Engineers

Section 10 RHA,
Section 404 CWA

Randel Perry

NMFS

ESA, EFH Review
Bob Donnelly
(Pacific salmon, marine
mammals, EFH fish
species)

206-526-6117
bob.donnelly@
noaa.gov

7000 Sand Point Way NE
Seattle, WA 98115

USFWS

ESA Review (bull trout, Brian
bird species)
Missildine

360-753-9561

510 Desmond Dr. SE
Suite 102
Lacey, WA 98503

Seattle District
206-764-6985
Regulatory Branch
randel.j.perry@
nws02.usace.army.mil Post Office Box 3755
Seattle, WA 98124-3755

brian_missildine@
r1.fws.gov

TBD = To Be Determined, WDFW = Washington State Department of Fish and Wildlife, HPA = Hydraulic Project Approval,
RHA = Rivers and Harbors Act, CWA = Clean Water Act, EFH = Essential Fish Habitat, NMFS = National Marine Fisheries
Service, USFWS = U.S. Fish and Wildlife Service, ESA = Endangered Species Act

2.4. Definition of Terms
The Endangered Species Act requires that federal agencies consider several types of
effects, as defined below.

Direct effects are effects from actions that would immediately remove or destroy
habitat, harm individuals of the species, or adversely modify designated critical
habitat. Direct effects include actions that would potentially remove or destroy
habitat, or displace or otherwise influence the species, either positively (beneficial
effects) or negatively (adverse effects).
Indirect effects are those that are caused by the proposed action and are later in time,
but still are reasonably certain to occur. Indirect effects may include impacts to food
resources, or foraging areas, and impacts from increased long term human access.
2-6
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Interdependent and/or interrelated effects are effects from actions that (1) have no
independent utility apart from the primary action, or (2) are part of a larger action and
depend on the larger action for their justification, and/or (3) are required as part of
the action, including maintenance and/or use of the Project, as well as other actions
that would be carried out to implement, maintain, and/or operate the Project.
Cumulative effects are those effects of future state or private activities (not
involving federal activities) that are reasonably certain to occur within the Action
Area.
The environmental baseline (50 CFR Part 402.02) consists of the following:
The past and present effects of all federal, state, or private actions and other
human activities in the Action Area;
The anticipated impact of all proposed federal projects in the Action Area that
have already undergone formal or early Section 7 consultation; and
The impact of state or private actions that are contemporaneous with the
consultation in process.

Conservation measures are measures proposed to avoid or minimize Project effects
on listed species. Unless stated otherwise, the effects determinations, as defined
below, are based on the assumption that stated conservation measures would be
incorporated into the Project.
The effects determinations are the specific conclusions of the biological
assessment. The BA must contain a distinct statement of the overall effect of the
Project on each listed species and/or designated critical habitat. Possible categories
for listed species are (1) no effect; (2) may affect, not likely to adversely affect;
(3) may affect, likely to adversely affect; or (4) beneficial effect.
For proposed species, possible effects on the species are (1) no jeopardy, or
(2) jeopardy.
For proposed or designated critical habitat, possible categories of effects are “would”
or “would not” result in “destruction or adverse modification of
(proposed/designated) critical habitat.”
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Chapter 3. Action Area
The general Action Area includes all terrestrial and marine habitats within 0.5 mile
(0.8 kilometer) of the Project footprint (Figure 3-1). The Action Area includes:
The nearshore and offshore area of U.S. waters between Point Roberts and
Vancouver Island within 0.5 mile (0.8 kilometer) of the alignments of cables
proposed for installation and for removal; and
Terrestrial habitat within 0.5 miles (0.8 kilometer) of the Project that may be
affected by construction activity and noise.
Because actions in Canada are not subject to ESA authorization, the Action Area
ends at the Canadian border. However, actions in Canada constitute interrelated and
interdependent effects and are discussed in Chapter 9.
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Figure 3-1. Action Area
Vancouver Island Transmission Reinforcement Project

Chapter 4. Project Description
The Project would involve the use of motorized vessels and cable installation
equipment, and application of a variety of construction techniques within the
intertidal and deep water areas of the alignment. The following sections provide
descriptions of the equipment and construction techniques anticipated during
placement and burial of the new cables and removal or decommissioning of existing
cables.

4.1. Submarine Cable Removal
The three most southerly 138-kV cables in the Strait of Georgia (Figure 2-1) and the
three most northerly cables in Trincomali Channel (within Canada) would be
decommissioned before installation of the new 230-kV cables commences. BCTC
proposes to start this work under a separate removal and disposal contract in the
summer of 2007. With the exception of the cables located in eelgrass beds in U.S.
waters, the cables would be removed and the metal components recovered and
recycled. Cable removal in the U.S. is expected to take up to three days per cable.
The existing 138-kV cables consist of 13 layers of material, a central channel
containing nitrogen gas that is surrounded by copper conductor wire and layers of
shielding, paper insulation, bedding, reinforcement, and galvanized wire steel armor.
The existing cables do not contain any insulating fluids.
The portion of these cables located beyond the extent of eelgrass in the U.S. would be
removed from the marine environment by winching the cables onto large spools on
cable removal vessels or barges. The cables would be washed with a steam of highpressure water (with water pumped from the Strait of Georgia) to clean marine
organisms off of the cable during the removal process. Where portions of the buried
cables cannot be easily pulled up by the salvage boat or barge, the overlying
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sediments would be fluidized using water-jetting methods similar to those used for
burial of new cables, and the cables would be lifted out of the sediments. In U.S.
waters, the cables would be removed from deep water areas where they currently lie
on the sea floor and in shallow areas waterward of any eelgrass. At the request of the
Washington State Department of Fish and Wildlife (Williams pers. comm.), buried
cables within areas of eelgrass in the U.S. would be left in place. As removal vessels
approach shore, care would be taken to note where eelgrass areas begin, and the cable
ends would be cut on board the vessel or barge, capped, and the cables would then be
abandoned in place.

4.2. Submarine Cable Installation
4.2.1. Submarine Cable Composition
The new submarine cables would be self contained fluid filled (SCFF), in which the
cable insulation is pressurized with insulating fluid supplied from the cable terminals.
The outside cable diameter would be approximately 5 inches (125 millimeters). This
is currently the only cable type with proven reliability, suitable for the long distance,
deepwater high voltage AC installation across the Strait of Georgia.
A cross section of a typical SCFF submarine cable is shown in Figure 4-1. The
central stranded copper conductor is the current carrying component. Its hollow core
provides a passageway for insulating fluid under static pressure provided by
equipment at the cable terminals. The insulating fluid saturates the cable insulation,
maintaining the integrity of the cable, and prevents damaging ingress of water in the
event of an underwater leak.
The proposed insulating fluid is linear alkylbenzene (LAB), which provides optimal
electrical, hydraulic and biodegradability characteristics. This fluid is necessary to
control the high electric stresses in the insulation, which is important for the 230-kV
application. The fluid’s low viscosity aids in maintaining internal cable pressure
requirements when the electrical load changes rapidly. It also evaporates relatively
quickly, in the unlikely event of a leak, and has very low toxicity.

4.2.2. Vessel Operation and Submarine Cable Positioning
Installation of the submarine cables would require a dedicated cable-laying vessel
(Figure 4-2) or barge with dynamic positioning capabilities and touchdown
monitoring using an underwater remotely operated vehicle. BCTC plans to install
each cable in one continuous length in U.S. waters.

4-2

Bioloigcal Assessment

Figure 4-1. Cross Section of Typical High Voltage Submarine
Transmission Cable

Source: BCTC 2005
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Figure 4-2.

Typical Cable Laying Ship in Rosario Strait

Source: Bonneville Power Administration

Bringing the cable end ashore to English Bluff Terminal would be challenging due to
the approximate 1.5-mile-long (2.4 kilometer), shallow, intertidal mud flats, and the
relatively deep draft of cable-laying vessels. Since cable-laying vessels are typically
restricted to water depths greater than 50 to 60 feet (15 to 20 meters), each of the
three cable ends would be floated ashore, guided by shallow draft workboats
(Figure 4-3). Workboats would typically be zodiacs and/or herring skiffs with
outboard motors, as well as larger V-hull boats with inboard motors more suitable for
rough weather work. These workboats would be suitable for operations in shallow
water depths of about 4 feet (1.2 meters) or more.
Each of the three new cables would be buried in intertidal and shallow subtidal areas
to provide safety to the public and to prevent cable damage due to wave energy, tidal
currents, vessel keels and anchors, and fishing gear. The cables would be installed
across the intertidal mud flats and subsequently buried to a vertical depth of about 3
feet (1 meter) beneath the sea bottom, out to about the -13 foot (-4 meter)
bathymetric contour, referenced to the U.S. vertical survey datum at mean lower low
water (MLLW). This point corresponds to approximately the -10 foot (-3 meter)
bathymetric contour, referenced to the Canadian Hydrographic Service vertical
datum, which is lower low water, large tide (LLWLT).
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Figure 4-3. Floating Cable End Ashore (typical)

The cables would be buried during or after laying, using a water-jetting machine or
water-jet plow designed to fluidize the seabed beneath the cables so that they sink to
the designed burial depth under their own weight, while maintaining water turbidity
within regulatory limits (i.e. in compliance with Washington State Department of
Ecology’s water quality criteria).
The cable laying procedure is expected to be similar to the following for each of the
three cables:
The cable laying vessel or barge would be moored offshore from the beach below
English Bluff Terminal in waters about 50 to 60 feet (15 to 20 meters) deep. The
vessel would be kept in position using a dynamic positioning system or with an
anchor system and tugboat support.
During a rising tide, one cable end would be floated to shore by workboats
attaching floats and then guiding the cable into (and perpendicular to) shore. The
cable would be secured to shore in Canada.
The floats would remain on the cable, and on the next rising tide, a small work
barge with the jet plow and water pumps would be moved as close to the
Canadian shoreline as possible. The small barge would be moored in Canadian
waters as the cable was floated into place.
The cable-laying vessel or barge would move south, into U.S. waters, while
workboats guided the cable into the proposed alignment.
Once the cable was aligned, the smaller support barge would move over the cable
and divers would remove the floats, starting in Canada and proceeding south and
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west into U.S. waters. Jet plow or water-jetting burial would be done
immediately after divers removed the floats.
During cable burial, a diver would move in front of the jet plow or water-jetting
machine, spreading eelgrass blades before it to minimize dragging of plants into
the stinger. Another diver would monitor and control the water-jet flow rate to
minimize disturbance and turbidity, while assuring the required burial depth. A
third diver would follow the jet plow or water-jet, video-taping the bottom
disturbance as it proceeded, for future reference. Electronic monitoring of
performance would de done remotely aboard the small cable burial barge.
Depending on laying and burial progress rate, two or more tidal cycles may be
necessary to complete the cable laying/burial operation for each of the three cables
along the proposed route to -13 feet (-4 meters) MLLW. On a falling tide the smaller
barge would moor near the unburied cable, waiting until the next rising tide to
advance forward again.
The procedure would be repeated for each of the three cables, separated by three to
seven days. Careful, temporary marking of the previously buried cable(s) would
assure proper cable separation during burial of the subsequent cable(s) (as it is
expected that several tidal cycles would remove any evidence of the laying/burial
activity).

4.2.3. Submarine Cable Installation Route
The new 230-kV cables would be installed in the same right-of-way corridor as the
existing 138-kV cables. The proposal is for the new submarine cables to be located
south of the existing cable locations along the southern portion of the Washington
Department of Natural Resources’ designated right-of-way (Figure 2-2). Based on
geotechnical analysis, this proposed configuration would reduce the potential risk of
damage to the cables during seismically induced underwater slides along the southern
edge of the Fraser River delta.
The new submarine cables would be installed to ensure that the new circuit meets
BCTC’s seismic performance requirements. A marine-based geotechnical
investigation evaluated the seismic risks and provided input into the routing for the
proposed 230-kV submarine cables to avoid areas of greatest seismic risk (Golder
2005a, b). The area of greatest potential challenges for installation of the new cables
is within the intertidal and shallow subtidal areas west of English Bluff Terminal and
Point Roberts, coinciding with the southern most part of the Fraser River delta. The
geotechnical investigation characterized the marine geology and geophysics in this
area, particularly with respect to stability during a seismic event and susceptibility of
the cables to erosion caused by wave action (Golder 2005a, b).
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For the English Bluff Terminal installation within Canada, the cables would use the
existing cable tunnel from the high water level to near the center of Fred Gingell
Park, immediately west of English Bluff Road. From there, the existing concrete
chaseways would be used to route the new 230-kV cables to their new termination
positions, located at approximately the same locations as the existing 138-kV
terminations (Figures 4-4 and 4-5).

Figure 4-4. Existing English Bluff Terminal 138-kV Cable Terminal,
Tsawwassen, B.C.

Cable crossing sign

From the lower tunnel entrance at English Bluff, Canada, the three cables would be
installed west across the beach (shown in Figure 4-5), and then southward roughly
parallel to the shoreline for about 650 yards (600 meters) before crossing into U.S.
waters. Within the U.S., the cables would roughly parallel the shoreline before
turning westward as shown on Figure 2-2. The total length of the submarine cable
corridor in U.S. waters is about 7.5 miles (12 kilometers).

4.2.4. Submarine Cable Installation Techniques
The cables would be buried in intertidal and shallow subtidal areas in the U.S. and
Canada to prevent tripping or snagging hazards to beach users and to prevent cable
damage due to currents, tides, or boat anchors. Cable burial would be accomplished
by water-jetting or water-jet plowing, using a focused high-pressure stream of water
to fluidize bottom sediments to form a narrow trench. Once cables are placed, the
water-jet or water plow would move along the cables, fluidizing the sediments, and
forming a trench about 3 feet (1 meter) wide and about the same depth. The cables
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Figure 4-5. Beach and Intertidal Flats at English Bluff, B.C.

would drop into the trench under their own weight and the substrate would settle
back down over the cables. There would be no mechanized excavating equipment,
such as rubber tired or tracked excavators, used in the U.S. portion of the route. Nor
would any construction take place on any U.S. lands shoreward of the Ordinary High
Water Mark (OHWM).
Within intertidal and shallow subtidal areas, the cables would be buried to a vertical
depth of approximately 3 feet (1 meter) beneath the sea bottom, out to the
approximate -13 foot (-4 meter) bathymetric contour, referenced to MLLW. Sections
of the cable waterward of -13 feet (-4 meters) MLLW would be placed on the seabed
or, depending on surface topography, be buried by water-jetting.
Hand water-jetting would possibly be used in limited situations where the remote
controlled water-jet could not be used due to low water depth or obstacles such as
rocks. Compared to the mechanized water-jetting, this method would result in less
control over the trench width and more limited trench refilling. The cables would be
placed by hand into the trenches and any large rocks or boulders encountered would
be removed by hand.
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Chapter 5. Provisions to Avoid or
Minimize Impacts
5.1. Cable Installation and Alignment
At the request of the Washington State Department of Fish and Wildlife and the
National Marine Fisheries Service (at a May 9, 2005 meeting with BCTC), BCTC
investigated the possibility of avoiding trenching or water-jetting in nearshore
eelgrass by directionally drilling from English Bluff Terminal to an area waterward
of eelgrass beds. This would eliminate the necessity of trenching or water-jetting the
cables through established eelgrass beds. BCTC contracted with ECI CanCross ULC
to produce a feasibility report for a directionally drilled shore approach from Roberts
Bank. ECI CanCross concluded that installation of the proposed 230-kV submarine
cables by horizontal direction drilling was technically feasible. They also concluded
that, given the limitations on pulling cable sections, the drilling would need to be
completed as two separate segments, necessitating two offshore working areas, both
of which would be in the eelgrass beds. ECI CanCross calculated the potential area
of disturbance to eelgrass beds to be about 1.8 to 4.8 acres (about 7,500 to 19,500
square meters) for the entire submarine alignment in the Strait of Georgia in the U.S.
and Canada (ECI CanCross 2006). Installation by water-jetting would have a smaller
estimated area of disturbance (1.3 acres [5,100 square meters]).
BCTC determined that, given the operational preference to have the least number of
cable splices possible, high relative cost, and larger area of potential eelgrass impacts,
horizontal directional drilling would result in more risk (because the cables would
need to be spliced) and more environmental disturbance (eelgrass disturbance) than
water-jetting.
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Several cable alignments through U.S. waters were evaluated for potential effects to
sensitive resources. These alternatives were discussed with WDFW Habitat Biologist
Brian Williams, and the cable alignment selected was chosen as the one with the
lowest potential for impacts to continuous Zostera marina eelgrass habitat. Routing
the cable farther to the west would be more direct and would have a shorter distance
in nearshore habitat; however, it would have to pass through dense continuous
eelgrass beds. The selected alternative, in contrast, would run primarily through
discontinuous eelgrass patches. Detailed eelgrass surveys of the proposed cable
alignments will be conducted in June 2006, and the final alignment may be adjusted
slightly if those surveys indicate that such an adjustment would result in a reduction
in eelgrass impact area. Table 5-1 compares the estimated eelgrass disturbance area
that would be associated with the Project and optional alignments that were evaluated
and rejected.

5.2. Regulatory Provisions and Conditions
The Project is subject to the terms and conditions of several local, state, and federal
environmental permits. At this time, the terms and conditions for these permits have
not yet been written. The conservation and mitigation measures described in the
following sections were developed to meet anticipated permit requirements.
However, it is possible that environmental permits may include additional
requirements not specified in this document. BCTC hopes to obtain all regulatory
approvals and permits for the Project in early 2007.

5.3. Impact Minimization Measures
This section describes methods and procedures that would be used during
construction and operation of the Project to avoid or minimize impacts.

5.3.1. Construction
Construction Timing Work Windows
Construction timing would be as required in the Project HPA (Hydraulic Permit
Approval) and U.S. Army Corps of Engineers (Corps) permits. The WDFW (WAC
220-110-271) and Corps approved work window for this area (Tidal Reference Area
9) is between July 16 and October 14 (U.S. Army Corps of Engineers 2004). WDFW
allows work between June 15 and January 31 (WAC 220-110-271); however, the
more restrictive Corps work window (July 16 through October 14) is expected to be
the permit condition. In water work windows have been established to protect
sensitive life history stages of listed species (juveniles) and their prey
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Table 5-1.

Comparison of Proposed and Alternative Alignments and Areas of Disturbance in Strait of Georgia

Approximate Seabed
Disturbance

Proposed Alignment
(P-2)

Optional Alignment
(P-1)

Optional Alignment
(P-3)

Horizontal Directional
Drilling*

In Canada

Length

Area

Length

Area

Length

Area

Length

Area

Zostera japonica & Z. marina
patches & bare sand

1640 ft
(500 m)

0.12 acre
(500 m2)

1640 ft
(500m)

0.12 acre
(500 m2)

984 ft (300 m)

0.07 acre
(300 m2)

None

None

Z. marina patches and bare sand

None

None

None

None

None

None

None

None

Continuous Z. marina

None

None

None

None

1640 ft (500 m)

0.12 acre
(500 m2)

None

None

Approximate Seabed
Disturbance In U.S

Proposed Alignment
(P-2)

Optional Alignment

Z. japonica & Z. marina patches &
bare sand

8200 ft
(2,500 m)

0.62 acre
(2,500 m2)

15088 ft
(4,600m)

Z. marina patches and bare sand

6,890ft
(2,100 m)

0.52 acre
(2,100 m2)

Continuous Z. marina

None

None

Total Disturbance Areas in U.S. &
Canada

16,728 ft

1.3 acres

(5,100 m)

(5,100

Optional Alignment
(P-3)

Horizontal Directional Drilling

1.14 acre
(4,600 m2)

None

None

None

None

1,968 ft
(600 m)

0.15 acre
(600m2)

5906 ft
(1,800 m)

0.44 acre
(1,800m2)

Not calculated

0.9-2.4 acres
(3,750-9,750
m2)

None

None

6,232 ft
(1,900 m)

0.47 acre
(1,900 m2)

Not calculated

0.9-2.4 acres
(3,750-9,750
m2)

18,696 ft

1.4 acres

14,760 ft

1.1 acres

Not calculated

1.8-4.8 acres
(7500-19,500
m2)

(P-1)

m2)

(5,700 m)

(5,700

(Assuming each cable burial trench
is a maximum of about 3 ft (1 m)
wide

m2)

(4,500 m)

(4,500

m2)

Notes: *Horizontal Directional Drilling area assumed to be located at 2 points 600 m apart; ft = feet; m = meters
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(spawning). Cable removal within the U.S. is expected to take about three days per
cable (for a total of about nine days) in 2007. In 2008, cable laying and positioning
are expected to be completed in five to ten days, and cable jetting is expected to take
an additional three to six days. By timing cable removal, laying, and jetting to this
work window, affects on sensitive species including Chinook salmon, bull trout, and
forage fish would be minimized.

Noise from Ships and Equipment
By using modern equipment and methods, the Project would minimize the time when
noise is generated from the cable removal and installation vessels and associated
equipment. Project engineers estimate about nine days for cable removals. For
installation, it is estimated that each cable would take two or more consecutive high
tides to float the cable to shore, position the cable, and place the cable on bottom
sediments. After cables are positioned on the bottom, one to two tidal cycles would
be needed to bury each cable to the designed burial depth of 3 feet (1 meter) out to
about -13 feet (-4 meters) MLLW (McPhail pers. comm.).

Grounding and Anchor Drag
Proposed measures to avoid or minimize adverse impacts would include:
Cable removal/installation vessels would limit anchoring in the Action Area.
Shallow-draft support vessels would be used.
Cable removal and installation in shallow water would be scheduled or planned
to avoid grounding during low tide events.
Movement of personnel and equipment would be restricted and access from
vessels to the intertidal and shallow subtidal zones would be limited.

Propeller Wash
Proposed measures to avoid or minimize propeller wash impacts would include:
Cable deep-draft installation vessels would not operate in shallow water.
Support vessel activity in shallow water would be limited to activity necessary to
remove or place the cables and operate mechanical jetting equipment.
Cables would be floated to shore during high tides that provide sufficient depth
to minimize the potential for support vessel grounding or propeller wash impacts.

Spills
Proposed measures to avoid or minimize adverse impacts would include:
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Implementation of spill prevention and emergency response procedures to
contain potential fluid leaks such as hydraulic oil, diesel fuel, coolants, and other
potentially hazardous materials.
Maintaining adequate supplies of readily accessible equipment, such as sorbent
pads, spill booms, and personnel trained in the use and deployment of the
equipment.

Deployment of Equipment
Installation equipment used in the Action Area would be deployed from the
installation vessel or motor launch. No heavy equipment would operate along the
shoreline of the Action Area.

Mechanized Water-Jetting
Mechanized water-jetting would be used to minimize the disturbance area. This
installation method is expected to create an area of disturbance about 3 feet (1 meter)
wide for each of the three new cables.
To minimize the potential for turbidity impacts from mechanized water-jetting, a
construction monitor would measure turbidity according to a protocol developed for
the 401 water quality certification from the Washington State Department of
Ecology. Typically, this consists of background and point of compliance
measurements. The point of compliance would be located at the edge of a specified
mixing zone (typically 150 to 600 feet) from the water-jet equipment. If turbidity at
the point of compliance exceeds Washington State standards (no greater than 5 NTU
or 10 percent over background), installation would be suspended until the turbidity
clears. In this way the State water quality standards are not expected to be exceeded
beyond an allowable mixing zone. The width of the mixing zone would be specified
in the Project’s water quality certification.

Cable Floating
The cable installation vessel would be a deep draft ship and would operate offshore,
avoiding impacts to eelgrass or intertidal habitat from the ship. The cable would be
floated in to connect at the English Bluff terminal. When the cable is floated in, the
following procedures would be used to prevent impacts:
Shallow draft vessels would be used to align the floating cable.
Cable floats would be removed from under the cable as they are deflated to
prevent them being trapped under the cable during installation.
Cable floating would be conducted only when wind and currents allow accurate
cable placement along the predetermined cable alignment.
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Cable Decommissioning
The three 138-kV cables that would be replaced by the Project would be removed
across the Strait of Georgia. The cables would be winched onto a cable removal
vessel where the cables would be washed with a high-pressure water-jet. Cable
decommissioning would implement the following minimization measures:
The cables would be removed during the approved in-water work window in
2007.
Pump intakes for water-jets used to clean cables would be screened to prevent
fish entrainment.
In U.S. waters, cables would not be removed where eelgrass is found, unless
specifically authorized by WDFW.
Cable segments in eelgrass beds that are decommissioned would be cut onboard
the cable retrieval vessel seaward of the extent of eelgrass and the ends capped to
prevent contact of the interior cable materials with seawater and sediment (note:
the 138-kV cables that would be decommissioned do not contain insulating
fluids).

5.3.2. Operations and Maintenance
Fluid Leakage
The cables that would be installed would be highly durable, and are not expected to
leak. However, in the event of significant cable damage (from an anchor drag, or
similar event), a break in the transmission cable would be detectable as a sustained
loss of fluid pressure at the terminal. Dielectric fluid (LAB) would continue to be
pumped into the cable in the event of a cable leak in order to maintain positive
pressure in the cable and prevent seawater incursion into the cable until the cable is
repaired. Potential adverse impacts from fluid leaks (such as oiling the feathers of
sea birds or the fur of furred marine mammals, or incorporation into the marine food
web) would be minimized by the following measures:
LAB would be used as the dielectric cable fluid. This fluid is selected for its low
toxicity, biodegradability, and rapid evaporation rate, as well as its viscosity,
electrical insulating capability, and other physical properties.
In the event of a cable break, the Washington State Department of Ecology
would be notified immediately.
In the event of a cable break, the minimum quantity of fluid necessary to
maintain positive pressure would be pumped into the cable until cable repairs
could be made.
If any slick were detectable at the sea surface, a spill response vessel would be
dispatched to the site.
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In the event of a cable break, cable repairs would be made as quickly as possible
to reduce the quantity of fluid released.

Emergency Repairs (e.g., from Anchor Drags)
In the event of a cable break, the cable would be inspected using underwater video
equipment to locate the damaged section. The cable would be raised and repaired
onboard a cable repair vessel as quickly as possible. Spill containment equipment on
the vessel would be used to contain dielectric fluid from the damaged cable segment.

5.3.3. Post-Installation Rectification
After cable laying, and just before trenching, eelgrass would be collected from the
3-foot (1 meter) wide area around each cable for use in replanting the cable
alignments immediately following cable installation. Following cable installation,
SCUBA divers would survey the 230-kV cable alignments from the Canadian border
to the end of the buried segment. The width of disturbance for each cable would be
measured at intervals. Where unvegetated corridors are less than about 3 feet
(1 meter) wide, they would be left to revegetate naturally; this is expected to occur
within one year. Where unvegetated corridors are greater than about 3 feet (1 meter)
wide over a length of at least 6.6 feet (2 meters) the corridor would be planted at a
density rate of approximately one (1) shoot per square foot (10 shoots per square
meter) using the eelgrass plants salvaged from the alignments prior to trenching.
Replanting would allow rapid revegetation of the transplanted area. If needed,
additional transplants would be taken from the adjacent eelgrass beds outside of the
outer two cables (donor beds). Post-Project monitoring would be conducted to
determine success of eelgrass re-establishment.

5.3.4. Post-Project Monitoring and Restoration
Following cable installation, the new cable alignments would be monitored annually
beginning one year after cable installation, or as specified as a condition of the
Project HPA and Corps permits. WDFW protocols for intensive eelgrass surveys
(WDFW 2005a) would be used to determine if habitat disturbed during cable
installation has recovered. Where eelgrass has not colonized the installation route,
and the disturbance is greater than about 3 feet (1 meter), eelgrass would be
transplanted into the disturbed area from adjacent beds outside of the two outer
cables. Annual monitoring and transplanting would continue for one to five years, or
until the disturbed area has recovered. Once the disturbed area has recovered,
monitoring would be discontinued.

5.3.5. Mitigation
Eelgrass affected by cable installation is expected to recover completely within one
to three years. Mitigation would be provided to compensate for the temporary loss of
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eelgrass coverage and/or density until that recovery is complete. The extent of
mitigation would depend on the amount of eelgrass disturbed by the cable
installation; this amount would be determined by pre- and post-construction eelgrass
surveys conducted the year of the cable installation. Prior to construction, a
mitigation and monitoring plan will be prepared and will be appended to this BA and
associated permits.
The mitigation and monitoring plan will include the mitigation objectives and goals,
monitoring methods, eelgrass transplant methods, offsite mitigation requirements (if
necessary), criteria for success, and will outline an adaptive management strategy
with contingency plans, in the event that recovery does not proceed as anticipated.
The mitigation plan will be established to meet a standard of no net loss of eelgrass
habitat.
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Chapter 6. Occurrence of Federally Listed
Species and Critical Habitat
Within the Action Area
6.1. Listed Species
Of the twelve listed species that may occur in Whatcom County, Washington (Table
6-1), four are strictly terrestrial species that are not found in the Action Area. The
Project would have no effect on these species (Canada lynx, gray wolf, grizzly bear,
and northern spotted owl) and they are not discussed further in this BA.
Observations of three of the marine species (humpback whale, leatherback sea turtle,
and Steller sea lion) have not been reported in the Action Area or vicinity, and are
thought to be present only rarely, if at all. The remaining listed species (Chinook
salmon, bull trout, Southern Resident Killer Whale (SRKW), bald eagle, and marbled
murrelet) are likely to be present in the Action Area.
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Table 6-1.

Listed Species Found in the Vicinity of the Vancouver Island
Transmission Reinforcement Project, Whatcom County, WA

Species

Federal
ESA
Status

Critical Habitat
Designation

Effects
Determination

Justification

Chinook Salmon
(Oncorhynchus
tshawytscha) – Puget
Sound ESU

Threatened

Critical habitat
includes the
nearshore portion
of the Action Area

May affect, not
likely to adversely
affect

Construction timing,
minimal extent of habitat
disturbance, and
mitigation and
conservation measures.

Bull Trout (Salvelinus
confluentus) –
Coastal/Puget Sound
DPS

Threatened

No critical habitat
in the Action Area

May affect, not
likely to adversely
affect

Construction timing,
minimal extent of habitat
disturbance, and
mitigation and
conservation measures.

Killer Whale (Orcinus
orca) – Southern
Resident Population

Endangered

No critical habitat
designated

May affect, not
likely to adversely
affect

Limited duration and
intensity of noise,
minimal potential for
food web impacts.

Humpback Whale
(Megaptera
noveangliae)

Endangered

No critical habitat
designated

May affect, not
likely to adversely
affect

Very unlikely in the
Action Area. Limited
duration and intensity of
noise, minimal potential
for food web impacts.

Steller Sea Lion
(Eumetopias jubatus)

Threatened

No critical habitat
in Action Area

May affect, not
likely to adversely
affect

Limited duration and
intensity of noise,
minimal potential for
food web impacts.

Leatherback Sea
Turtle (Dermochelys
coriacea)

Endangered

No critical habitat
designated

No effect

Very unlikely in the
Action Area.

Bald Eagle
(Haliaeetus
leucocephalus)

Threatened

No critical habitat
designated

May affect, not
likely to adversely
affect

Limited duration and
intensity of noise,
minimal potential for
food web impacts.

Marbled Murrelet
(Brachyramphus
marmoratus)

Threatened

No critical habitat
in Action Area

May affect, not
likely to adversely
affect

Limited duration and
intensity of noise,
minimal potential for
food web impacts.

Canada Lynx (Lynx
canadensis)

Threatened

No critical habitat
in Action Area

No effect

Not present in the Action
Area

Gray Wolf (Canis
lupus)

Threatened

No critical habitat
in Action Area

No effect

Not present in the Action
Area

Grizzly Bear (Ursus
arctos=U. a.
horribilis)

Threatened

No critical habitat
in Action Area

No effect

Not present in the Action
Area

Northern Spotted
Owl (Strix
occidentalis caurina)

Threatened

No critical habitat
in Action Area

No effect

Not present in the Action
Area

6-2

Biological Assessment

6.2. Critical Habitat
Of the federally listed species that occur in the Action Area, Chinook salmon is the
only species with designated critical habitat in the Action Area. Designated critical
habitat for Puget Sound Chinook salmon includes nearshore habitat of the Action
Area (70 FR 52630). In estuarine and nearshore marine areas, critical habitat
includes areas contiguous with the shoreline from the line of extreme high water out
to a depth no greater than 100 feet (30 meters) MLLW. Within designated estuarine
and marine critical habitat, the primary constituent elements essential for the
conservation of Puget Sound Chinook salmon are those sites and habitat components
that support one or more life stages. In the Action Area, this includes:
Nearshore marine areas free of obstruction and excessive predation with:
−

Water quality and quantity conditions and forage, including aquatic
invertebrates and fishes, supporting growth and maturation; and

−

Natural cover such as submerged and overhanging large wood, aquatic
vegetation, and large rocks and boulders.

No critical habitat for species other than Chinook salmon has been proposed or
designated in the Action Area.
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Chapter 7. Baseline Environmental
Conditions
7.1. Water Quality
The Action Area is located at the eastern edge of a large expanse of open water, the
Strait of Georgia, and sufficiently far from sewage outfalls and industrial sites that
water quality at the site is excellent. The Action Area is not on the Washington State
303(d) list of impaired waters.
Water clarity varies seasonally and may be reduced during periods of highest
discharge from the Fraser River in British Columbia, during high winds from the
west causing heavy wave action along the shoreline, or from local phytoplankton
blooms. Because turbidity is seasonally high, it may affect the maximum depth of
eelgrass growth at the site.

7.2. Physical Habitat Quality
The Action Area includes shoreline habitat, intertidal mudflat habitat, intertidal and
subtidal eelgrass beds, and sandy subtidal deepwater habitat. These habitats are in a
relatively natural condition. The northern end of the Action Area includes a broad
shallow area between 0 (MLLW), and –13 feet (–4 meters) in elevation. Seaward,
the slope gradually increases to a relatively steep slope at the -33 to -320 foot (-10 to
-70 meter) bathymetric contours. Below -320 feet (-70 meters), the slope becomes
more gradual again and eventually reaches maximum depth at about -361 feet
(-110 meters) in elevation. Toward the southern end of the Action Area, the shallow,
gradually sloping area between 0 MLLW and -13 feet (-4 meters) is closer to shore.
Action Area bathymetry is shown in Figure 3–1.
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North of Gulf Road (about 1.25 miles south of the U.S./Canada border), the shoreline
of the Action Area is forested, providing shade for the upper intertidal area as well as
recruitment of logs into the upper intertidal shoreline area. Substrate of the upper
intertidal area is primarily a mixture of sand and gravel suitable for surf smelt
spawning. Sediment along this area grades to sand and silt at lower elevations which
may be suitable for sand lance spawning. Shade along the beach north of Gulf Road
is beneficial to forage fish during the incubation stage as the shade helps prevent
desiccation of incubating eggs that are deposited on the sand. Cobbles and
occasional boulders are present in the upper intertidal area, and may stabilize
sediment and provide microhabitat areas with shelter from wave action during high
tide. Sheltered microhabitats would primarily benefit intertidal invertebrates, but
could benefit juvenile salmonids as well, as they forage along the shoreline.
South of Gulf Road, the shoreline no longer has an adjacent bluff, but only a low
bank. Shoreline residences abut this shoreline and many have shorelines armored
with riprap walls. South of Gulf Road the top of the bank is not forested, but
vegetated with grasses and other herbaceous vegetation.
The lower intertidal and subtidal habitats have uniform sandy substrates that support
eelgrass beds (described below). The Action Area is swept by tidal and wind
generated currents that can be swift at times.

7.3. Biological Community
The marine environment and shoreline of the Action Area supports a diverse and
productive biological community. In addition to the ESA-listed species mentioned
above, there are other species that are important to the ecosystems with which the
listed species interact.

Riparian Vegetation
The riparian area adjacent to the shoreline of Point Roberts just south of the Canadian
border is partly slumped mudstone bluff that is highest at the northern end and
gradually decreases in elevation toward the south. The bluff is forested with a
mixture of coniferous and deciduous trees that, in many places, overhang the
ordinary high water mark (OHWM). Douglas fir trees grow primarily towards the
top of the bluff, and big leaf maple and red alder dominate the lower part along the
shoreline.

Submerged Vegetation
Two species of eelgrass (Z. japonica and Z. marina) grow in the nearshore portion of
the Action Area. The distribution of eelgrass is shown in Figure 2-2. At the northern
end of the Action Area, eelgrass covers a broad area. The area of eelgrass coverage
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tapers to the south roughly following the bathymetry of the area. The upper limit of
eelgrass growth is at about the +3 feet (+1 meter) contour MLLW. Between +3 feet
(1 meter) and 0 elevation, a mix of the thin-bladed, introduced species, Z. japonica,
and the wider bladed, native species, Z. marina, are found. Seaward of the MLLW
elevation only Z. marina is found. At the southern end of the Action Area, eelgrass is
patchy from the shoreward extent to about the -3 feet (-1 meter) contour.
Jones & Stokes (2006) surveyed the seaward edge of eelgrass in the Action Area to
verify a previously conducted survey (Entrix 2005) and determine the maximum
seaward extent during the summer growing season. Jones & Stokes (2006) also
summarized previous studies of eelgrass near the Project. Eelgrass is dense and
continuous from about -3 feet (-1 meter) to the seaward extent at about -6 feet
(-2 meters) to -8 feet (-2.5 meters) MLLW.
During the summer of 2005, Jones & Stokes conducted a preliminary geoduck survey
of the harvestable depths about –20 to –79 feet (–6 to –24 meters) in the Action Area.
During these surveys, the only macroalgae observed were occasional plants of
Laminaria sp. attached to shell fragments or small rocks. The sand substrate of this
area offers limited attachment points for macroalgae.

Benthic and Epibenthic Invertebrates
Benthic and epibenthic invertebrates have not been sampled in the Action Area.
However, the microhabitats in the Action Area are likely to provide habitat for a
variety of invertebrates, including numerous epibenthic species that are preyed upon
by juvenile salmonids. The cobble and gravel substrate of the upper intertidal zone
provides excellent microhabitat for several epibenthic salmonid prey organisms
(Simenstad et al. 1991, Cheney et al. 1994). Likewise, the eelgrass of the lower
intertidal and subtidal provides substrate and food source for invertebrate salmonid
prey species. In addition to supporting juvenile salmonids, these invertebrate species
contribute to the nearshore food web through a variety of other pathways (Phillips
1984, Simenstad et al 1991).
During geoduck and eelgrass surveys conducted during 2005 (Jones & Stokes 2005a,
2006), horse clam siphons were observed along the seaward edge of the eelgrass
beds, but no clam siphons were observed in the deeper areas of –19.7 to –78.7 feet
(-6 to -24 meters) MLLW. Other benthic and epibenthic species encountered during
these surveys included sunflower sea stars (Pycnopodia helianthoides), sea pens
(Ptilosarcus gurneyi), tube worms (Serpulidae), sea anemones, and hermit crabs. No
geoducks were observed in the Action Area.

Forage Fish
The west shore of Point Roberts is a documented spawning area for surf smelt, (Stick
2005, Bargmann 1998). Surf smelt spawn in the upper intertidal zone, where a
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mixture of sand and gravel provide spawning substrate. The beach of the Action
Area has substrate suitable for spawning and has shoreline vegetation that may
improve survival of surf smelt eggs in this area as the spawning sands are less
susceptible to desiccation during low tide compared to other locations without
shoreline trees.
The entire Point Roberts shoreline was used as herring spawning habitat in the 1970s
until 1982 (Bargmann 1998, Lindquist 2006), and in 2005 (Stick 2005). During the
period of 1983 through 1999, WDFW sampled the west side of Point Roberts without
detection of herring spawn (Lindquist 2006). The reasons for the absence of
spawning during this period have not been determined. The eelgrass in the Action
Area provides high quality substrate for deposition of herring eggs. Although the
Cherry Point herring stock that spawned regularly in this area in the 1970s has
declined 94 percent since the 1970s (Bargmann 1998), this area could be important
spawning habitat, should the population return to historic abundance.
Sand lance spawning is documented at sites along the eastern shore of Point Roberts,
though not in the Action Area (Bargmann 1998). Although sand lance spawning has
not been documented in the Action Area, conditions there may also be suitable for
sand lance spawning.

Salmonids
The shoreline of the Action Area provides suitable habitat for foraging juvenile
salmonids. The eelgrass of the lower intertidal and subtidal areas, and the gravel and
cobble substrate of the upper intertidal areas both provide microhabitats and food
sources favored by juvenile salmon and the invertebrate species on which they feed.
Adult salmon also feed in the nearshore area, but at greater depth and in open water.
Most juvenile salmonids in the Action Area are likely to originate from the Fraser
River due to this river’s size and close proximity. However, some salmonids
originating from the Nooksack and Skagit Rivers may be present as well, from time
to time.
Juvenile salmon are most likely to be present shortly after emergence from their natal
rivers in spring, and to have moved to deeper water by the end of summer. Adult
salmon exhibit a variety of migration patterns. Many move out into the open Pacific
Ocean while others, including Puget Sound Chinook salmon, may remain near shore
to forage throughout the year so that in the Action Area, we can anticipate the
presence of salmonids of some life stage at any time of the year. Specific habitat
requirements of the listed species are described in Chapter 9.
Adult bull trout may forage in the Action Area. Stomach content analysis of bull
trout in Puget Sound (Goetz et al. 2004) indicate that they feed largely on forage fish
that would be expected in the nearshore environment of the Action Area. There is a
documented instance of an adult bull trout tagged in the Nooksack River, south of the
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Action Area, being recaptured in the Fraser River, north of the Action Area (Goetz et
al. 2004). Therefore it is assumed that bull trout may occasionally be present in the
Action Area.

Marine Mammals
The Action Area is located within the area of overlap between the ranges of the
Southern Resident Killer Whale (SRKW) and the Northern Resident Killer Whale
populations. Members of these populations are commonly seen in the Strait of
Georgia. The proximity of the Tsawwassen Ferry terminal may cause some
avoidance of the area, particularly when ferries are coming or going from the dock.
However, killer whales have been observed in close proximity to the ferries (Orca
Network 2006), and Point Roberts.
Humpback whales occur in Washington waters only during summer/fall feeding and
migration. Generally humpback whales are only found west of the Strait of Juan de
Fuca and southern Vancouver Island and would not be expected in the Point Roberts
area.
Harbor seals and California sea lions are common residents of the Strait of Georgia
and are common in the Action Area. However, there are no marine mammal
rookeries, haul-out areas, or special concentration sites in the Action Area. Salmon,
flatfish, and forage fish in the Action Area could provide forage for seals and sea
lions. Steller sea lions have not been documented in the Action Area, but may
occasionally be present.

Birds
Wading shorebirds use the intertidal portion and diving birds fish in the nearshore
habitat portion of the Action Area. ESA listed marbled murrelets are among the
many species of diving sea birds that fish in this area. Herring and other forage fish
provide a food source for diving birds.
Bald eagles are numerous in this area and in the Fraser River valley located to the
north. The Action Area is within the nesting territories of three pairs of bald eagles.
Eagles forage in the Action Area for shorebirds and fish.
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Chapter 8. Potential Effects of Cable
Removal, Installation, and
Operation
8.1. Direct Effects
8.1.1. Water Quality
Cable installation would cause a localized, short term, increase in turbidity in areas
where the cables would be buried (0 to -13 feet [-4 meters] MLLW). Existing
substrate is primarily sand due to currents and wave action along this exposed
shoreline, which are sufficient to move the finest sediment fraction, leaving a sandy
substrate. Sediment in this area is 74 to 95 percent sand, 24 percent gravel, only 0.6
to 4.8 percent silt, and 1.2 to 2.1 percent clay (Jacques Whitford 2006). The fine
fraction (silt and clay) of sediment would be readily suspended during cable burial
and cable removal. However, currents in the area would disperse and minimize
turbidity from fine sediment suspension so that no residual increase in turbidity is
expected once cable burial is completed.
Cable removal would likely have a similar temporary effect on turbidity. However,
cable removal is expected to be completed quickly and only cause a momentary
localized increase in turbidity. Cable removal would not affect water quality within
eelgrass habitat in the Action Area since the cables would be decommissioned in
place above the -13 foot (-4 meter) MLLW contour.
There are no known sources of sediment contamination in the Action Area, and the
construction activity is not expected to cause any degradation of water quality other
than a temporary increase in turbidity. Sediments were sampled from the Project
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landings, including the eastern terminus of the Project located north of the Action
Area. Analytical data for the English Bluff terminal area indicates conditions typical
of coastal sediments, with low levels of total organic carbon (0.3 to 1.3 percent),
metals and PAHs and high proportions of sand (40 to 97 percent) (BCTC 2006).
Results for metals (arsenic, cadmium, chromium, copper, lead, mercury, zinc) and
PAHs were all extremely low, indicating no contamination at the English Bluff
Terminal (Jacques Whitford 2006).
Vessel operation would carry a low risk of fuel or lubricant spills, as with any dieselpowered ship of a similar size. The removal/installation vessels would operate with
all U.S. Coast Guard required spill prevention and response equipment.

8.1.2. Noise
Terrestrial Noise
Terrestrial noise impacts are estimated using an A-weighted decibel (dBA) scale (i.e.,
weighted to the sensitivity of the human ear).

Noise Sources
Two types of vessels operating near each other were assumed as the noise sources:
the main cable removal and installation vessels or barges and outboard motorpropelled support launches.
The cable installation vessel would be a ship with hydraulic equipment either
below-deck or within an open-air hold or deck. In either case, noise emissions from
the cable installation boat would be similar to those generated by a hopper dredge,
which also uses below-deck pumps supported by above-deck hydraulics. Hopper
dredges are estimated to generate above-water noise levels of roughly 70 dBA (at 50foot reference distance) (Preston 2001).
Support launches would also generate noise during cable installation. For this
analysis, the upper-bound noise level for a typical outboard-powered launch
operating at full power 50 percent of the time and idling 50 percent of the time were
estimated. It was assumed that, based on that operating cycle, the average noise level
of the outboard engine would operate at the recommended noise limits for
U.S.-manufactured outboard marine engines (NASBLA 1995). The average noise
level generated by each of the support launches would be 73 dBA (at a 50-foot
reference distance).
The combined noise level for the cable removal or installation boat and one of the
support launches (or for two support launches operating nearly side-by-side) would
be about 75 dBA at a 50-foot reference distance. For this analysis, it was assumed
that noise would propagate outward from the boats with an attenuation rate of 5 dBA
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per doubling of distance, since the sound would be over open water for much of the
distance. Support launches operating separately would produce less noise.

Background Noise and Presumed Effect Threshold
In order to make a conservative estimate of the potential for terrestrial noise impacts,
it was assumed that the threshold for noise impacts would be noise at least 5 dBA
above ambient noise levels (clearly audible) at the three known bald eagle nests on
English Bluff.
The U.S. Forest Service (Harrison 1980) has reported a range of normal background
noise levels for a beach environment, and we assume this range would apply at this
location. Based on the U.S. Forest Service data, the assumed background noise
levels would be about 40 dBA under calm conditions, and about 50 dBA with breezy
conditions and light surf. Therefore, the threshold for construction noise to be clearly
audible would be 45 dBA under calm conditions and 55 dBA under breezy
conditions.

Predicted Noise Distance to Audible Threshold
Under calm conditions, the cable-laying vessel and one support launch or two support
launches operating together (worst case noise scenario), the activity would be plainly
audible (45 dBA) at a distance of 3,200 feet (976 meters). Under breezy conditions,
the distance at which both vessels operating together would be plainly audible would
be only 800 feet (244 meters). Therefore, noise from the Project would be audible
from the eagle nests under calm conditions, but not under breezy conditions, or if
other non-Project noise sources (ferries, commercial vessels, recreational watercraft)
elevated background noise to 50 dBA or greater. Noise estimates are summarized in
Table 8-1.

Table 8-1.

Summary of Terrestrial Background Noise and Audible
Threshold
Audible Threshold

Weather Condition

Background
Level (dBA)

(dBA)

Predicted Distance to
Audible Threshold
(feet)

Calm winds and no surf

40

45

3200

Breezy conditions with small
surf

50

55

800

Underwater Noise
Underwater noise is described in this section variously as either dBPEAK (the
maximum instantaneous sound level), and as dBRMS (the root mean square sound
level that integrates the sound intensity over an entire frequency range, rather than a
peak level at a particular frequency). All underwater decibel levels reported in this
discussion are re: 1 micro-Pascal. Different methods have been proposed for
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calculating the attenuation of underwater noise over distance. JASCO Research Ltd
prepared a detailed noise study for the Project that used their Marine Operations
Noise Model (MONM) that is based on the U.S. Naval Research Laboratory’s
Range-dependant Acoustic Model (RAM) (JASCO 2006). The MONM takes into
account salinity profiles, local bathymetry, and sediment acoustical properties to
generate a more accurate prediction of Project noise than more simple models.
However, since the JASCO (2006) report did not specifically address the question of
distance to accepted effects thresholds for salmonids and murrelets, we have included
calculations of the distance to those effects thresholds using the following two
methods,
An empirically derived transmission loss of 0.15 dB per meter (WSDOT 2006
after Nedwell et al 2003); and
The practical spreading model assuming a transmission loss of 4.5 dB per
doubling distance (WSDOT 2006 after Vagel 2003).

Noise Sources
The cable removal/installation ship, support launches, and cable placement
equipment used for the proposed cable installation process would generate
underwater noise. The predominant source of noise is anticipated to be the
propulsion system for the ship. The jetting system used to bury the cable may also be
a minor source of noise. It is expected that noise from water-jetting would be much
less than the vessels that would be used during construction.
Underwater noise levels measured from a range of shipping operations should
provide a reasonable estimate of noise that can be anticipated from the proposed
operations. The following underwater sound levels are used here as analogues for the
noise generated during cable installation by the installation vessels and equipment:
5 meter inflatable Zodiac (similar sound level to support vessel) – 152 dBPEAK at
1 meter (Richardson et al. 1995);
Container ship (similar sound level to cable removal/laying vessel) – 154 dBPEAK
at 100 meters (Bassett Acoustics 2004); and
Rock dumping vessel with dynamic positioning (similar to cable removal/laying
vessel) – 177 dB broadband acoustic source level at 1 meter (JASCO 2006).
Underwater noise measurements conducted at the Port of Melbourne on container
ships indicates that underwater noise levels are in the range of 143 dB to 154 dB at
100 meters (Bassett Acoustics 2004). These measured levels are reported as “the
highest short-term level taken rather than an average level.” The 154 dB level is at
the upper end for container ships, and is therefore assumed to be as loud as the cable
installation vessel. This value is assumed here to be similar to the dBRMS sound level
from the vessel as it is a steady state sound source.
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A rock-dumping vessel (Pompei) with dynamic positioning equipment was used as
an analogue for the cable-laying vessel by JASCO (2006) in their MONM. This
vessel reportedly generates a broadband acoustic source level of 177 dB at 1 meter
(JASCO 2006).

Thresholds of Effect
The WSDOT has evaluated several noise studies and biological opinions from NMFS
and USFWS and has promulgated disturbance thresholds for salmon and for marbled
murrelets in their BA preparation guidance document (WSDOT 2006). These
thresholds are assumed for this analysis as well. Therefore, the zone of impact for a
not likely to adversely affect determination would occur in areas where underwater
sound is below 180 dBPEAK (for injury) and 150 dBRMS (for behavioral effects) for
salmon and bull trout, and below 180 dBPEAK and 153 dBRMS for marbled murrelets.
Cetaceans are known to avoid anthropogenic noise with sound pressure levels of
140 dB to 160 dB, and strandings have been associated with U.S. Navy sonar use that
was estimated to be about 235 dBRMS (NMFS 2005). The minimum threshold level
of effects on killer whales is not well understood (NMFS 2005). For this analysis it
is assumed that the Puget Sound Harbors ambient noise level of 130 dB (WSDOT
2006) is the threshold of effect for this species.

Predicted Distance to Effects Thresholds
The distance to effects thresholds were calculated using the empirically derived
relationship of sound transmission loss reported by Nedwell et al (2003), and by the
practical spreading model (Vagel 2003) as described by WSDOT (2006). By these
calculations, the threshold for effects to marbled murrelets (153 dBRMS) would extend
to between 117 feet (35 meters) and 351 feet (107 meters); the behavioral threshold
for salmonids (150 dBRMS) would extend to between 185 feet (56 meters) and 417
feet (127 meters); and the assumed threshold for marine mammals (130 dBRMS)
would extend to between 835 feet (260 meters) and 4,035 feet (1230 meters). The
results are shown in Table 8-2.
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Table 8-2.

Summary of Underwater Noise Level calculations

Equipment

Noise
Transmission
Loss Method

Distance to threshold levels
Source Level
(dBRMS)

Salmonids (150dB)1

Murrelet (153dB)1

Killer Whale (130dB)2

Strait of Georgia
Average (113dB)3

Cable Installation Vessel
(Container ship as reference)4

Empirical
(Nedwell and
Edwards 2002)

154 at 328 ft (100m)

417 ft (127 m)

351 ft (107 m)

853 ft (260 m)

1,223 ft
(373 m)

Cable Installation Vessel
(Container ship as reference)4

Practical
Spreading (Vagle
2003)

154 at 328 ft (100m)

185 ft (56 m)

117 ft (35 m)

4,035 ft (1230 m)

55,338 ft (16,871 m)

Cable Installation Vessel
(Dredge as reference)5

MONM 6 (JASCO
2006)

177 at 3.28 ft (1m)

Not reported (<328 ft
[100 m] see
Figure 8-1)

Not reported (<328 ft
[100 m] see
Figure 8-1)

1640 ft (500 m)

9,840 – 26,240 ft
(3,000 – 8,000 m)

Motor Launch7

Empirical
(Nedwell and
Edwards 2002)

152 at 3.28 ft (1m)

46 ft (14 m)

<3.28 (1 m)

148 (485 m)

261 (856 m)

Motor Launch7

Practical
Spreading (Vagle
2003)

152 at 3.28 ft (1m)

1.4 ft (0.41 m)

0.9 ft (0.26 m)

30 ft (9 m)

406 ft (124 m)

Motor Launch (JASCO 2006)

MONM 6 (JASCO
2006)

157 at 3.28 ft (1 m)

Not reported
(negligible)

Not reported
(negligible)

Not reported (negligible)

< 164 ft (50 m)

417 ft (127 m)

351 ft (107 m)

4,035 ft
(1,230 m)

55,338 ft (16,871 m)8

Maximum distance to threshold
level

Notes: ft = feet, m=meters. 1(WSDOT 2006). 2Since the threshold of effect for Killer Whales is poorly understood, the estimated ambient noise level (WSDOT 2006) is used here. 3 Nighttime 1 hour average sound pressure
level from (JASCO 2006). 4 Cable installation vessel is assumed to be in the range of the loudest container ship reported by Bassett Acoustics (2004), 154 dB at 100m. The 154 dB value is actually the dBPEAK value, but is
estimated to be similar to the dBRMS value for a large vessel, which is a steady state sound source. 5A rock-dumping vessel with dynamic positioning equipment (JASCO 2006). This value was reported as the broad band
acoustic source level(JASCO 2006). 6 Marine Operations Noise Model (JASCO 2006). 7 Zodiac with outboard motor (Richardson et al. 1995). 8This distance is greater than the width of the Strait of Georgia in this location.
In addition, the ambient noise level may vary at this distance from the Project.
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An additional detailed noise analysis was prepared for the overall Project, including
Canadian waters as well as those in the U.S. (JASCO 2006). This analysis used a
more detailed method than the methods recommended by WSDOT, incorporating
water depth, salinity, substrate characteristics, and ambient Strait of Georgia noise
levels in the analysis. According to the JASCO (2006) analysis, 95 percent of the
area with noise levels above 130 dBPEAK would be within a distance of approximately
1600 feet (500 meters) of the cable installation ship. JASCO also predicted that the
110 dB noise contour would be approximately 361 feet (110 meters) from support
vessels (motor launches). Sound level contours from the JASCO analysis are shown
in Figure 8-1. The results of the JASCO MONM study are also included in Table
8-2.

8.1.3. Habitat Disturbance
Temporary Eelgrass Loss
Eelgrass habitat is a high value marine nearshore habitat. Eelgrass is a preferred
spawning substrate for Pacific herring, provides shelter for a variety of fish and
invertebrate species, stabilizes sediment, and provides primary productivity that
supports a diverse food web. For these reasons, eelgrass habitat is beneficial (directly
or indirectly) to Chinook salmon, bull trout, marbled murrelets, and killer whales.
Cable burial would result in temporary disturbance in the installation corridor. The
width of this disturbance is estimated to be approximately 3 feet (1 meter) wide for
each cable. Therefore, the total area located in the elevation range where eelgrass is
found at this site (the maximum eelgrass impact) would be approximately 1.3 acres
(5,100 square meters) in the Action Area and to the area immediately north of the
Action Area in Canada (see Table 5-1). Disturbance to eelgrass in the U.S. would be
about 1.14 acres (4,600 square meters). This eelgrass disturbance would include
areas that have been mapped as patches of native and non-native eelgrass species (Z.
marina and Z. japonica respectively) with bare sand, and areas of Z. marina patches
with bare sand.
Some additional area may be affected by sediment displaced during cable jetting.
Considering the sandy substrate condition at this site, sediment displacement would
be minimal. Eelgrass adjacent to the cable trench that is buried may continue to grow
if a sufficient leaf length remains unburied. However, within the one meter
disturbance corridor, some eelgrass may be completely buried and not recover
immediately. The Project is expected to temporarily disturb 0.74 acre (3,000 square
meters) of area of sand with patches of mixed Z. japonica and Z. marina, and about
0.52 acre (2,100 square meters) of patchy Z. marina eelgrass beds. The total eelgrass
disturbance constitutes approximately 0.4 percent of the area mapped as eelgrass
habitat in the Action Area and approximately 0.11 percent of the entire bed including
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Figure 8-1. Underwater Noise Level Contours for a Cable Ship
Performing Cable Lay/Cable Removal in Strait of Georgia

Source: JASCO 2006
Note: Acoustic source is located approximately 5.6 kilometers from English Bluff Terminal along the planned cable route. Noise
levels are shown for a receiver at 50-meter depth (or at the sea-bottom where the water is shallower). Noise levels are
unweighted, broadband sound pressure levels given in decibels referenced to 1 μPa.
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the adjacent contiguous eelgrass habitat in Canada. The actual quantity of
disturbance along the cable alignments would be assessed by a detailed survey prior
to and following construction. This entire area of disturbance is expected to recover
in one to three years through natural recolonization, and would be subject to
monitoring, and mitigation if it does not naturally recover. Eelgrass is expected to
recolonize the disturbed area through natural vegetative shoots as well as from seed.
An undersea cable installed by the Bonneville Power Administration (BPA) between
Fidalgo Island, Skagit County and Decatur and Lopez Islands, San Juan County,
Washington in 2001 makes a valuable case study for eelgrass recovery from
disturbance during cable installation. The BPA San Juan Cable had four different
landings, each with slightly different environmental conditions. All four sites
recovered after cable installation. The site with the largest and most robust eelgrass
bed, the Fidalgo landing, recovered within the first year following cable installation,
with vegetative shoots colonizing the disturbed area from either side (Jones & Stokes
2005b). The Fidalgo landing of the BPA San Juan cable shares several
characteristics with the eelgrass beds of the Action Area: both are part of a large
(several acre) eelgrass bed, both have a high density of eelgrass shoots (>8 turions
per 0.25 meter) in the main body of the bed, and both are located adjacent to a large
open-water channel with current velocities up to 4 knots or more at the outer edge.
Where the Project crosses dense eelgrass, it is likely that eelgrass would recover in
the first year; patchy eelgrass beds are expected to recover in one to three years, but
may take longer (possibly up to 5 years) to fully recover by natural revegetation.
During the eelgrass recovery period, there may be a change in the functions and
values of the disturbed areas within this eelgrass habitat. However, the corridor is
expected to generally be about 3 feet (1 meter) wide. Fairbanks and Mueller (2004)
found that the average lengths of eelgrass blades in survey polygons in this area were
up to 2.5 feet (0.75 meters), long enough to drift over a significant portion of a 3 foot
(1 meter) wide corridor. While the total coverage of eelgrass would be reduced
during the recovery period, most functions would be maintained in the disturbed area.
For example, current velocity at the sediment surface is likely to be very similar in
the narrow disturbance area as in adjacent beds. It is likely that the disturbance
corridor would be functionally the same as bare sand areas between eelgrass patches
that currently exist in the Action Area. In North Carolina, Fonseca found that pink
shrimp biomass was often the same in continuous and discontinuous eelgrass beds
(Fonseca et al. 1998) indicating the sheltering functions of eelgrass beds extended to
bare areas as well as in continuous eelgrass. It is likely that the disturbed corridors in
the eelgrass beds of the Action Area would also continue to be used by a variety of
species that inhabit the adjacent eelgrass beds.
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Cable Removal
Subtidal habitat below -13 feet (-4 meters) MLLW would be affected by removal of
three existing 138-kV cables. The existing cables offer a point of attachment for
macro-algae and other sessile marine organisms. However, this change would restore
natural substrate conditions and is not therefore, considered an adverse impact on
habitat.

8.2. Indirect Effects
8.2.1. Habitat Disturbance
Habitat disturbance described under the preceding section on Direct Effects would
continue to affect the density of eelgrass along the cable alignments for up to three
years following cable installation. This temporary impact would gradually decrease
as eelgrass colonizes the disturbed areas from the adjacent eelgrass beds.

8.2.2. Electromagnetic Field
Concern has been raised over the potential environmental and human health effects
of increased exposure to electromagnetic fields (EMF). The World Health
Organization (WHO) is investigating the issue through an International EMF Project
and has published an information brochure detailing the current scientific
understanding of the effects of EMF exposure on the living environment, both
terrestrial and aquatic.
In relation to aquatic life, the WHO information brochure details the following.
Although all organisms are exposed to the Earth’s natural geomagnetic field, marine
species are also exposed to natural electric fields caused by sea currents moving
through the geomagnetic field. Electro-sensitive fish, such as sharks and rays, can
orientate themselves in response to very low electric fields by means of electroreceptive organs. Some investigators have suggested that human-made EMF from
submarine cables could interfere with the prey sensing or navigational abilities of
these animals in the immediate vicinity of the submarine cable. However, of the
studies performed to date to assess the potential impacts of submarine cables on
migratory fish (e.g., salmon and eels) and immobile fauna inhabiting the sea floor
(e.g., mollusks), none have reported any substantial behavioral or biological impact
(WHO 2005).
Survey results have indicated that the existing cables are heavily encrusted with
sessile invertebrate species. As movement among these species is limited, if it occurs
at all, the concern relating to the navigational interference effects of EMF is not
considered relevant to sessile invertebrate species.
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8.2.3. Impacts From Damaged Cables
Naval Architects Robert Allan, Ltd. (2006) prepared a study evaluating the
probability of cable damage from anthropogenic causes. All of the causes evaluated
had very low to negligible probabilities of occurring during the lifetime of the cables.
Table 8-3 lists the five probable causes of anthropogenic danger to the submarine
cables and the probabilities of each occurring, on an annual basis (assuming that the
cables are buried in Trincomali Channel in Canada). In the unlikely event that a
cable is damaged, there is a risk of a release of dielectric (insulating) fluid from the
damaged cable.

Table 8-3.
Rank

Summary of Probability of Anthropogenic Cable Damage
Hazard Event

Annual Probability

1

Bottom Trawl Fishery—Strait of Georgia

0.002

2

Anchor “Dredging-in”1—Strait of Georgia

0.001

3

Vessel Grounding—English Bluff Terminal

0.0005

4

Anchor Dragging—Large Vessels in Anchorage
“R”2

0.0002

5

Emergency Anchoring—Strait of Georgia

0.00015

Source: Robert Allen Ltd. 2006. 1Dredging-in means deploying an anchor as a means to slow or turn a large vessel.
2Anchorage R is near the Deltaport Terminal in Canada, about 2.5 nautical miles north of the Project.

Hay & Company (1998) analyzed the hypothetical behavior of dielectric fluid
released from a damaged power cable and concluded that the environmental damage
from such a spill would be small due to the volume of fluid involved (they estimated
approximately 13 cubic yards [10 cubic meters] could be released), the low toxicity
of the fluid, and the physical behavior in the environment. However, although the
fluid used in the transmission cables has low toxicity, is biodegradable, and would
evaporate from a slick; a large enough slick could be dangerous to marine life,
particularly to sea birds, that could lose the water repellency of their feathers if
coated with fluid.
Considering the very low likelihood of cable damage, and the low volume that would
be likely to spill should damage occur, it is very unlikely that ESA listed species
would be affected from a damaged cable during the lifetime of the cables.

8.2.4. Marine Mammal and Cable Interactions
There have been several reported cases of whales (primarily sperm whales) becoming
entangled in telegraph and telephone cables on the sea floor prior to 1955 (Heezen
1957). This type of entanglement is thought to have been the result of sperm whales
getting their lower jaws caught in loops of slack cable on the sea floor. Modern
installation methods are thought to minimize the amount of slack cable, and have less
cable suspended above the sea floor, as there have been no documented
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entanglements of whales with undersea telecommunication cables since 1955
(Norman and Lopez 2002). Because electrical transmission cables are much thicker
(5 inch diameter compared to a 1 inch diameter communication cable), heavier and
less flexible than communications cables, it is unlikely that a whale could become
entangled in the proposed transmission lines.

8.2.5. Marine Mammal – Vessel Collisions
Collisions between the ESA listed marine mammals that occur in the Action Area
and vessels are rare. There have been two reported cases of killer whales being
mortally wounded in vessel collisions, the most recent occurring between L98,
“Luna,” and a tugboat in Nootka Sound, B.C (McClure 2006). Luna was an
exceptional case as he sought out interactions with vessels, a behavior not typical in
the SRKW population. It appears to have been this behavior of interacting with
vessels that led to Luna’s death.
In spite of the low potential for a strike, the small numbers and low fecundity of
federally listed marine mammal species means that the loss or injury of a single
individual could have long-term effects on the local population. Therefore, mitigation
measures are proposed to eliminate the risk of a potential strike to the greatest extent
possible.
To ensure that cable removal and laying activities do not intersect with the movement
of marine mammals, a trained marine biologist would contact M3 daily to assess
marine mammal proximity to the work areas. The M3 organization monitors whalewatching activities and distributes guidelines on marine mammal viewing to
recreational boaters. This organization has access to real-time data on locations of
marine mammals such as killer whale pods, dolphin groups and individual animals
that may be of interest to viewing by recreational boaters.
Cable removal and laying activities would commence when marine mammals are not
in the vicinity of the Action Area. As further mitigation, a marine mammal observer
would be stationed onboard the cable removal and laying vessels by BCTC. The
observer would have a background in marine biology, be trained in standardized
vessel-based visual survey techniques and would communicate directly with the
vessel operator. In the unlikely event of an attracted (approaching) or proximate
marine mammal, the observer would notify the vessel operator so that appropriate
avoidance action can be taken.
In addition, cable removal and laying vessels would be required to restrict operating
speeds to 7.2 meters/second (14 knots) or less when transiting the Strait of Georgia.
Speeds in excess of 7.2 meters/second (14 knots) have been shown to contribute to
most known lethal and severe mammal-vessel collision-related injuries (Laist et al.
2001).
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8.3. Interrelated and Interdependent Actions and
Activities
Removal of the three existing cables and installation of three new cables would
require disturbance of nearshore and intertidal habitat north of the Action Area in
Canada (as summarized in Table 5-1). The effects of this disturbance would be
similar to that described in the Direct Effects section of this BA, but would occur in
Canadian waters. In addition to nearshore and intertidal activities north of the U.S.
Action Area, other nearshore and intertidal approaches are proposed in Canada (near
Galiano, Parker, Saltspring, and Vancouver islands). A total of approximately 0.83
acre (3,380 square meters) of eelgrass would be disturbed in Canadian waters by
removal of existing 138-kV cables, and installation of the new 230-kV cables (BCTC
2006). In addition, there would be additional temporary disturbance of shoreline,
including the possible use of trenching, airlifting, and hand digging in portions of the
shoreline where the cable crosses the intertidal zone in Canada.

8.4. Cumulative Effects
Consultation on cumulative effects is required for projects that require formal
consultation (i.e. those that are likely to adversely affect a listed species). Under
ESA, cumulative effects are the effects of future state, local, and private (not federal)
projects that are reasonably certain to occur. No state, local, or private actions
affecting ESA listed species are planned for the Action Area. Therefore no
cumulative effects are anticipated from the Project.
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Chapter 9. Determination of Effects for
Listed Species and
Designated Critical Habitat
9.1. Puget Sound Chinook Salmon ESU
9.1.1. Status
The Puget Sound Chinook salmon Evolutionarily Significant Unit (ESU) was listed
as threatened on March 24, 1999 (64 FR 41836). This ESU includes all naturally
spawned populations of Chinook salmon from rivers and streams flowing into Puget
Sound including the Strait of Juan de Fuca from the Elwha River, eastward, including
rivers and streams flowing into Hood Canal, South Sound, North Sound and the Strait
of Georgia in Washington. Several hatchery stocks are considered part of this listed
ESU.

9.1.2. Designated Critical Habitat
NMFS recently designated critical habitat for 19 ESUs of salmon and steelhead in the
Pacific Northwest and California, including Puget Sound Chinook salmon (70 FR
52630). The nearshore habitat of Point Roberts is included in the critical habitat
designation. Designated Critical Habitat in the Point Roberts vicinity provides the
following primary constituent elements (PCEs) of Critical Habitat:
Nearshore marine areas free of obstruction with water quality and quantity
conditions and forage, including aquatic invertebrates and fishes, supporting
growth and maturation; and natural cover such as submerged and overhanging
large wood, aquatic vegetation, large rocks and boulders, and side channels.
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Offshore marine areas with water quality conditions and forage, including
aquatic invertebrates and fishes, supporting growth and maturation.

9.1.3. Biology and Distribution in the Action Area
Adult and juvenile Chinook salmon (Oncorhynchus tshawytscha) occur throughout
the marine portions of the Project area. Specifically, Chinook salmon use much of
Puget Sound for feeding during their migration to and from the open ocean and their
upriver spawning grounds. Adults appear to be opportunistic pelagic feeders and
their diets consist of smaller forage fish such as herring, surf smelt, and sand lance as
well as squid, crab megalopa, and pelagic amphipods.
Nearshore areas provide habitat for fish species that serve as prey for subadult and
adult Chinook. Surf smelt, longfin smelt, Pacific sand lance, eulachon, and Pacific
herring are major forage fish for Chinook salmon while in Puget Sound (Fresh et al.
1998). While all five species commonly occur in nearshore areas as adults, eulachon
and longfin smelt do not spawn in marine nearshore habitats where as sand lance and
surf smelt commonly spawn within nearshore area.
Juvenile Chinook salmon could use the Project area as they migrate out of their natal
streams and rivers. The amount of time juvenile salmon (fry) spend in freshwater
habitats further separates Chinook into two-life history types or races referred to as
“stream-type,” which reside in fresh water for a year or more, and “ocean-type,”
which migrate to the ocean within their first year. Typically once juvenile salmon
enter the saltwater environment they stay close to the shoreline, foraging and seeking
shelter from predators located in deeper waters. Eelgrass provides excellent habitat
for juvenile salmon in terms of food resources and refugia. As the salmon mature,
they gradually move into deeper waters and eventually travel out to the open ocean.
Ocean-type Chinook migrate from shoreline habitats once they have attained a length
of approximately 2.7 inches (70 mm) (Healey 1991). Stream-type Chinook, which
are substantially larger than ocean-type when they first migrate into salt water, are
present near river mouths for a shorter period of time.
The most extensive sampling for juvenile Chinook in salt water has been conducted
near the mouths of the major rivers on the east side of Puget Sound. Ocean-type
Chinook salmon are captured near these river mouths in high numbers from March
through June and in much lower numbers through the summer. Less is known about
the use of shoreline habitats by Chinook at greater distances from the mouths of
major rivers, although sampling indicates that they are typically located away from
the shoreline in more pelagic habitats (Stober et al. 1973).
The nearest stream in the U.S. to the Project that is known to support Chinook
salmon is Dakota Creek, a tributary to Drayton Harbor located about 20 miles (32
kilometers) east of the Action Area. Farther away, significant runs of Chinook spawn
and rear in the Skagit and Nooksack Rivers. Individuals from these runs may be
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present in the nearshore portion of the Action Area as they migrate out to sea as
juveniles, and further offshore as adults.

9.1.4. Take Analysis
Increased turbidity, noise, and activity during construction may cause Chinook
salmon to avoid the immediate area involved in cable removal and installation. In
addition, cable installation would cause a temporary loss of eelgrass along each cable
alignment.

Water Quality
Turbidity is expected to be within 5 NTUs (Nethelometric Turbidity Unit)) of
background at a radius of 150 to 600 feet from the point where the cable is being
removed or installed (as required for 401 water quality certification). This area
would move as the cables are removed and installed. Cable removal in the Action
Area is expected to take up to nine days. Cable trenching through the Action Area is
expected to be completed within about three to six days (up to two tidal cycles for
each cable). Given the limited duration of cable removal and installation work, the
limited extent of turbidity, the relatively high tolerance of listed species for turbidity
in marine waters, and their ability to avoid the area, effects from turbidity are
expected to be minimal.

Noise
Much of the research on the effects of noise on fish has focused on the effects of
potentially injurious noise such as pile driving. The noise level currently used as a
threshold for fish injury by the services is 180 dBPEAK (WSDOT 2006), although
other analyses indicate that this threshold may be overly conservative (Hastings and
Popper 2005). Cable removal and installation are not expected to generate peak
noise levels of 180 dB or greater. Peak noise levels are expected to be < 170 dB,
based on sound data for container ships reported by Bassett Acoustics (2004). Fish
species, including salmonids and forage fish, may avoid an area if underwater noise
is excessive. Currently, the services use a threshold for behavioral effects to fish of
150 dB (WSDOT 2006). During cable removal and installation, the Project is
anticipated to generate an area with underwater sound levels above 150 dB within a
radius of 416 feet (127 meters) from the removal/installation vessel, and 46 feet
(14 meters) from motor launches. This disturbance is anticipated to last for nine days
in 2007 (cable removal) and up to 16 days in 2008 (cable placement and burial) in the
Action Area. It should be noted, however, that fish can become accustomed to
continuous noise (Feist et al. 1992), so the affected area that Chinook salmon avoid
or the duration of avoidance may actually be less. The in-water work window would
further reduce the potential for noise effects, as the construction would be timed to
minimize effects on salmonids and the marine mammals that feed on them.
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Habitat
The temporary loss of eelgrass from each cable alignment would reduce the total
quantity of available herring spawning substrate, and would reduce primary
productivity of the eelgrass beds during the period of recovery (estimated as three
years). The affected area of eelgrass (1.3 acres) is approximately 0.4 percent of the
eelgrass in the Action Area, or about 0.11 percent of the contiguous eelgrass area
(including area north of the Canadian border). The effect of the loss of eelgrass on
herring spawning is not expected to be significant because spawning substrate is not
thought to be a limiting factor in the Action Area. The Cherry Point herring stock
that has historically spawned at Point Roberts has declined considerably (Bargmann
2001), while eelgrass coverage in this stock’s range does not appear to be changing
(Dowty et al. 2005). Therefore, it is likely that the temporary loss of eelgrass
associated with the Project would not affect herring spawning or population size.
Likewise the small, temporary change in eelgrass coverage is not expected to affect
suitability for juvenile salmon foraging.

9.1.5. Effect Determination
Although the Project would have short-term local impacts on turbidity and noise,
these effects would be limited to a small area and a short duration. Work would be
completed during approved in-water work windows when salmon, particularly
juvenile salmon, are least likely to be present. Any Chinook salmon that might be
present would be expected to avoid the construction area during cable removal or
installation. Impacts to habitat would be limited to temporary impacts to a small area
of eelgrass. The disturbed area would comprise a small percentage of the eelgrass
habitat in the Action Area (approximately 0.4 percent), and the disturbed area is
anticipated to fully recover within three years. Following this recovery period, the
Project would not result in destruction or adverse effects on critical habitat.
In consideration of the conservation measures that would be used to limit the
potential for impacts, and the limited extent and temporary nature of disturbance to
habitat, the Project may affect, but is not likely to adversely affect, Puget Sound
Chinook salmon.

9.2. Coastal/Puget Sound Bull Trout DPS
9.2.1. Status
The Coastal/Puget Sound Bull Trout Distinct Population Segment (DPS) was listed
as threatened by the USFWS on November 1, 1999 (64 FR 58932). This DPS
includes all bull trout populations supported in Pacific Coast drainages within
Washington, including Puget Sound.
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9.2.2. Designated Critical Habitat
The USFWS recently designated critical habitat for Coastal/Puget Sound bull trout
(70 FR 56211). The Action Area is not included in the designated Critical Habitat
for Coastal/Puget Sound bull trout.

9.2.3. Biology and Distribution in the Action Area
Bull trout (Salvelinus confluentus) are native char and part of the salmonid family.
There are two species of native char present in the Coastal/Puget Sound DPS: bull
trout and Dolly Varden (Salvelinus malma), which are morphologically similar.
Until a more comprehensive genetic analysis of bull trout and Dolly Varden has been
completed in the Puget Sound region, management and regulatory activity would
address both species.
Bull trout exhibit several different life history patterns including stream-resident,
fluvial, adfluvial, and anadromous. Anadromous forms of native char have been
observed in the coastal regions of British Columbia, western Washington, and the
Puget Sound region.
A total of 34 subpopulations of native char have been identified in the Coastal/Puget
Sound DPS, of which 15 occur in the Puget Sound area (including subpopulations in
the Nisqually, Puyallup, Green, Lake Washington, Snohomish, Stillaguamish, Skagit,
and Nooksack Rivers). Recent surveys of seven native char subpopulations have
documented bull trout in at least six of these subpopulations, including the lower
Puyallup, Green River, Chester Morse Reservoir, Snohomish River–Skykomish
River, lower Skagit River and upper Middle Fork Nooksack River. The Nooksack
and Skagit River populations are the closest to the Project area, located 30 to 50
miles (48 to 80 kilometers) away. Despite this distance there is one report of a bull
trout tagged and released in the Nooksack River being re-captured in the Fraser River
(Goetz et al. 2004). Therefore, it is reasonable to assume that bull trout could be
present in the Action Area.
In fresh water, Bull trout are opportunistic feeders and prey on terrestrial and aquatic
insects, and as they grow in size, their diets include whitefish, sculpins, and other
salmonids. Bull trout become sexually mature between five and seven years of age.
Anadromous and fluvial adults enter tributaries prior to spawning, between late May
and September. Spawning activity appears to be related to temperature and
commences when temperatures drop below 48° Fahrenheit (8° Celsius). Spawning
sites are characterized by low gradients, abundant gravel, relatively low water
velocity, depths from about 4 inches to 3 feet (10 centimeters to 1 meter), and
proximity to cover.
Subadult anadromous forms of bull trout migrate from the marine environment into
the lower reaches of rivers and nearby streams in the fall or early winter, to over-
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winter in fresh water. These fish remain in the lower river during the winter and
rarely migrate more than 30 miles (48 kilometers) upstream (WDFW 1999).
Stomach content analyses of bull trout captured in marine and estuarine areas of
Puget Sound indicate that they feed on available forage fish including surf smelt,
sand lance, herring, and to a lesser extent on juvenile salmonids and other fish
species (Goetz et al. 2004, USFWS 2004).

9.2.4. Take Analysis
It is not known to what extent bull trout use the Action Area. However, as stated
previously (Section 7.3), it is reasonable to assume that bull trout are present in the
Action Area at times and could, therefore be affected by the Project. Project affects
on bull trout would probably be limited to avoidance of the noise and turbidity
generated by the Project, as with Chinook salmon (Section 9.1.4). During cable
removal and installation, the Project is anticipated to generate an area with
underwater sound levels above 150 dB within a radius of 416 feet (127 meters) from
the removal or installation vessel, and 46 feet (14 meters) from the motor launches.
Turbidity affects are expected to be limited to a 150-foot (46 meter) radius around the
cable installation device.
As described in Section 9.1.4, temporary loss of eelgrass density along the cable
alignments is not expected to have a measurable effect on forage fish populations that
provide potential prey for bull trout.

9.2.5. Effect Determination
Due to the limited extent, intensity, and duration of potential impacts to bull trout, the
Project may affect, but is not likely to adversely affect, Puget Sound/Coastal bull
trout.
No critical habitat for bull trout has been designated in the Action Area. The Project
would not result in the destruction or adverse affects on critical habitat for bull trout.

9.2.6. Compliance with Recovery or Management Plan
The USFWS has issued a Draft recovery plan for the coastal-Puget Sound DPS of
bull trout (USFWS 2004). The recovery objectives in this Draft recovery plan are as
follows:
Maintain the current distribution of bull trout, particularly anadromous forms,
and restore migratory life history forms in some of the previously occupied areas
within the Puget Sound Management Unit.
Maintain stable or increasing trends in abundance of bull trout in the Puget
Sound Management Unit.
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Restore and maintain suitable habitat conditions for all bull trout life history
stages and strategies, with an emphasis on anadromy.
Conserve genetic diversity and provide opportunity for genetic exchange to
conserve migratory life history forms.
The Project would not interfere with these objectives.

9.3. Southern Resident Killer Whale
9.3.1. Status
The Southern Resident Killer Whale (SRKW) Distinct Population Segment (DPS)
was listed as Endangered on November 18, 2005 (effective February 16, 2006) (70
FR 69903).

9.3.2. Designated Critical Habitat
At this time, critical habitat has not been designated for the SRKW.

9.3.3. Biology and Distribution in the Action Area
Use of Action Area by Southern Resident Killer Whales
SRKW are the only killer whale population to regularly inhabit Puget Sound and are
the only North Pacific resident population to occur in the coastal areas off California,
Oregon, and Washington. The NMFS Biological Review Team found little reason to
believe that the range of the SRKW would be repopulated by other Northern Pacific
resident killer whale populations in the foreseeable future should the SRKW
population become extinct (NMFS 2005). However, in the Action Area, and through
the San Juan Islands, both the SRKW and the Northern Resident Killer Whale
(NRKW) populations may be found (NMFS 2005). The SRKW population consists
of three pods, the J, K, and L pods, which are all commonly observed in the Strait of
Georgia and the Point Roberts vicinity (Orca Network 2006).

Southern Resident Killer Whale Pods
The SRKW population resides for part of the year in the inland waterways of the
Strait of Georgia, Strait of Juan de Fuca, and Puget Sound in Washington State and
British Columbia, Canada, especially during the spring, summer, and fall (Ford et al.
2000, Krahn et al. 2002, cited in NMFS 2005). These three pods regularly visit
coastal sites off Washington State and Vancouver Island, B.C. (Ford et al. 2000, cited
in NMFS 2005), and are known to travel as far south as central California and as far
north as the Queen Charlotte Islands, British Columbia. Some SRKW pods use
different summer and winter habitats, and the amount of information available to
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determine the extent of their seasonal ranges is very limited. For example, over a 20year period, only 27 confirmed sightings of SRKW have been documented outside
the Puget Sound region (Krahn et al. 2004). There are seasonal and temporal
differences in habitat use by the three southern resident pods in Puget Sound. The
west side of San Juan Island and Haro Strait is the most commonly used area among
all three pods during the summer, but other regions (e.g., the south end of Vancouver
Island) are used in varying extents by the three pods during the summer (Krahn et al.
2004). While the summer range has been fairly well defined, the movements and
distribution during non-summer are poorly understood for the SRKW population.
Recent data suggests that J pod is more frequently sighted in Puget Sound than the
other two pods during non-summer months (Krahn et al. 2004).
SRKW have not been seen to associate with other resident killer whales in the North
Pacific and genetic data suggests that they interbreed with other killer whale
populations rarely, if at all (Hoelzel et al. 1998, Barrett-Lennard 2000,
Barrett-Lennard and Ellis 2001, cited in NMFS 2005). SRKW have a core summer
range that is physically separate from other North Pacific resident killer whales and
exhibit behaviors unique with respect to other Northern Pacific resident killer whales
(69 FR 76673) They also occupy an ecological setting that is distinct from other
North Pacific resident populations, in that they inhabit the California Current
ecosystem where they feed primarily on Chinook salmon (NMFS 2005); Pacific
herring have also been identified as SRKW prey (Krahn et al. 2004).

Feeding Behavior
Salmon, particularly Chinook, are considered the major prey of the SRKW, although
information on food habits outside the Puget Sound region is very limited. There is
some new unpublished information on the presence of SRKW during certain salmon
runs in coastal waters. In 2003, the whales were observed in the Monterey Bay area
feeding on Chinook salmon. In March 2004, L Pod was foraging on salmon off
Westport, Washington, during the spring Chinook salmon run in the Columbia River
(Hanson unpublished data, cited in Krahn et al. 2004). Total abundance of Chinook
salmon along the Washington and Oregon coasts is relatively high, and long-term
population trends are generally upward, but a number of specific runs have had
severe declines recently. Currently, 26 evolutionarily significant units (ESUs) on the
West Coast are listed as threatened (21) or endangered (5) out of the 52 recognized
ESUs, including Puget Sound Chinook salmon, which was originally listed as a
federally threatened species by NMFS on March 24, 1999 (64 FR 14308), with its
status reaffirmed on June 28, 2005 (70 FR 37160).
Killer whale distribution is strongly associated with areas of high salmon abundance.
During the early autumn, the southern resident pods, especially the J Pod, is in the
Puget Sound to take advantage of Chinook salmon and chum salmon runs. Resident
killer whales generally spend the majority of their time in deeper water and only
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occasionally enter water less than about 16 feet (5 meters) deep (Heimlich-Boran
1988, Baird 2000, 2001, cited in NMFS 2005). Most foraging is done over deep
open water (41 percent sightings), shallow slopes (32 percent), or deep slopes (19
percent). Frequently, they forage within 50-100 meters of shore (Ford et al. 1998,
cited in NMFS 2005).
Occasionally, killer whales enter the lower reaches of rivers while foraging, including
the Fraser River, several river mouths in Oregon, and the Columbia River. Several
instances of whales ascending up to 180 kilometers up the Columbia River are known
from the 1930s and 1940s (Shepherd 1932, Scheffer and Slipp 1948, cited in NMFS
2005), but it is not known whether these animals were resident or transient whales.

Population Trend within Action Area
Several lines of evidence argue that the southern resident community may have
numbered more than 200 whales until perhaps the mid- to late-1800s (Krahn et al.
2002, cited in Wiles 2004), when Euro-American settlement began to impact the
region’s natural resources. Recent genetic investigations using microsatellite DNA
reveal that the population retains a somewhat similar amount of genetic diversity as
the northern residents (Barrett-Lennard 2000, Barrett-Lennard and Ellis 2001; cited
in Wiles 2004), indicating that the two were possibly once similar in size. This
scenario would be unlikely if the southern resident population had remained small for
many generations, which would have caused a gradual loss of genetic diversity. The
presence of relatively few acoustic clans and pods in the southern residents (one clan,
three pods), as compared to the northern (three clans, 16 pods) and southern Alaska
residents (two clans, 11 pods), also infers that the southern population was once
larger (Krahn et al. 2002, cited in Wiles 2004). Finally, the region’s carrying
capacity for resident killer whales has very likely lessened over time (Krahn et al.
2002, cited in Wiles 2004). This decline in carrying capacity results from the
reductions in salmon and other prey along much of the west coast of North America
which has occurred during the past 150 years, especially from Washington to
California (Nehlson 1997, Kope and Wainwright 1998; cited in Wiles 2004). The
consequence is a decline in southern resident whale abundance.
In May and June of each year since 1974, the Center for Whale Research in Friday
Harbor, Washington, has taken photographs that identify every Southern Resident
individual. As a result, the annual survey amounts to a census of the entire
population. This census allows a detailed examination of the population dynamics of
the SRKW community, including the survival and fecundity of individual animals of
known age. In 1974, the population comprised 71 whales, whereas the most recent
census in the summer of 2003 counted 83 whales, representing an overall annual
increase of 0.4 percent per year. Including a recent calve born to L pod, the southern
resident population currently numbers 85 (J Pod 23, K Pod 19, and L Pod 43),
including six calves born since 2002 (The Whale Museum, Friday Harbor
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Washington: www.whale-museum.org). However, the population has fluctuated
considerably over the 29 years of the study. Using the maximum-recorded
population size of 97 animals in 1996, the Southern Resident killer whale population
declined by 2 percent per year between 1996 and 2003 (Krahn et al. 2004).
Large differences exist in survival rates of southern residents among different age
and sex categories. Reproductive-age females (11 to 41 years old) had the highest
survival rate, followed by juveniles (1 to 10 years old), post-reproductive-age females
(42 years and older), and young males (11 to 21 years old). Calves and old males had
the lowest survival rates. In addition, there have also been large changes in survival
rates through time for all age and sex categories. Survival has shifted from relatively
high levels in the 1970s, to low levels in the early 1980s, to high levels again in the
late 1980s and early 1990s, and then returned to low levels through 2000. Survival
rates improved in 2001 and 2002, but they were not as high as in previous periods of
relatively high survival. On average, there have been 3.0 births and 2.7 mortalities
per year. The whale known as L98 was included in these analyses (at the time of
Krahn’s 2004 analysis, it was known to be alive but separated from L Pod and living
in Canadian waters). L Pod has consistently had lower survival rates than J or K
Pods (Krahn et al. 2004).

Historic Sources of Human-Induced Mortality within Action Area
Historically, the SRKW population within the Action Area was impacted by direct
harvest of whales, to some extent by indigenous peoples and to a much larger extent
by commercial whaling operations. More recently, capture of whales for display in
aquaria and deliberate killings of whales have also caused mortalities and affected the
age/sex ratios within the SRKW population.
Mortality and injury caused by collisions with vessels are very rare. Only two vessel
collision mortalities of killer whales have been recorded from Puget Sound. The
most recent was the case of L98, “Luna,” a whale with a history of interactions with
vessels. It apparently swam into the propeller of a tugboat operating in Nootka
Sound, B.C. (McClure 2006). The behavior of this whale was exceptional in that it
was solitary and actively sought out interactions with vessels, a trait uncommon
among killer whales. Increased exposure to vessels has been specifically identified
by NMFS a risk factor for SRKW.

Aboriginal Harvest
The extent to which the indigenous people of the region hunted or used killer whales
in the past is uncertain due to limited documentation. In Washington, the Makahs are
known to have occasionally caught killer whales, but the species was not hunted by
the neighboring Quillayutes. The Nootkas on Vancouver Island ate the meat and oil
from killer whales, but it is unclear whether these animals were obtained through
active hunting or only from beached animals (NMFS 2005).
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Commercial Exploitation and Deliberate Killings
The global whaling industry of the 19th and early 20th centuries largely ignored
killer whales in favor of baleen and sperm whales due to their limited amounts of
recoverable oil, their small populations, and the difficulty the whalers had in
capturing them (NMFS 2005). Commercial harvest likely had little impact on most
populations in the northeastern Pacific (NMFS 2005).
As large predators, killer whales have been subject to deliberate killing, largely
stemming from the perception by fisherman, whalers, sealers, and sportsmen that
killer whales were competing for prey resources, causing damage to fishing gear or to
harvested baleen whales, and the belief that killer whales would scare off other
potentially harvestable marine mammals (NMFS 2005). Substantial numbers of
whales likely were killed in localized areas such as British Columbia (shot by
fisheries department personnel), Greenland (bounty hunting), Soviet waters (culling
programs to protect seals for harvest), and Icelandic and North Atlantic waters (U.S.
military actions in the 1950s) (NMFS 2005). Animosity toward killer whales has
declined in recent decades, but often persists where whales affect commercial
activities such as long-line, gillnetting, and purse seine fisheries. Deliberate killings
associated with fishery interactions are not considered significant at a population
level in the northeastern Pacific, but may be more prevalent than reported (NMFS
2005). Shootings have tapered off since the 1970s, when about 25 percent of whales
captured in Puget Sound bore bullet scars (NMFS 2005). Currently, only several
resident killer whales show evidence of bullet wounds to their dorsal fins.

Captures for Aquaria
Killer whales are popular as display animals in the world’s aquaria. Until 1976,
Washington and British Columbia were the only source of captive killer whales (with
the exception of one individual collected in Japan in 1972). Puget Sound was a
preferred capture site because it offered few escape routes and has a number of
shallow bays that aided netting efforts (NMFS 2005). Between 1962 and 1977, an
estimated 275 to 307 killer whales were captured in Washington and British
Columbia. Of these captured whales, 55 were transferred to aquaria, 12 or 13 died
during capture, and the remaining 208 to 240 captured whales were released or
escaped back to the wild. Approximately 70 percent of the whales retained or killed
were southern residents, 22 percent northern residents, and 7 percent transients
(NMFS 2005). For the southern residents, the captures and deaths were biased
toward immature animals and males, many coming from K pod. Selective removal
of younger animals and males has produced a skewed age and sex ratio in the
southern resident population and slowed the population’s recovery toward precapture
era size (NMFS 2005).
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Risk Factors for the SRKW Population
In conducting their risk assessment, NMFS must list a species if it is endangered or
threatened because of any one or a combination of specific risk factors. These factors
fall into five categories (70 FR 69903):
Present or threatened destruction, modification, or curtailment of habitat—for
SRKW this includes contaminants, vessel traffic, and changes in prey
availability.
Overutilization for commercial, recreational, scientific, or educational purposes,
principally the capture of SRKW for public display during the 1970s, potential
harassment, and cumulative impacts from whale-watching vessels.
Disease or predation—for SRKW this factor may be amplified due to the
cohesive social structure and presence of all SRKW in a localized area at one
time.
Inadequacy of existing regulatory mechanisms—current mechanisms are not
effectively protecting SRKW from the accumulation of contaminants in their
bodies.
Other natural or human factors affecting continued existence are principally the
increased risk of cumulative and/or catastrophic effects of petroleum exposure
due to the manufacture and transport of petroleum products within Puget Sound
and the potential increased risk posed by the presence of all SRKW in a localized
area at one time.
Within these five risk factor categories, NMFS has identified four risks specific to
SRKW populations (69 FR 76673 and 70 FR 69903) that may be affected by marine
construction projects with nearshore impacts:
Reduced quantity or quality of prey (Pacific Salmon, particularly Chinook
salmon);
Persistent pollutants that could cause immune or reproductive system dysfunction
(particularly organochlorines and brominated flame retardants);
Oil spills; and
Noise and disturbance from vessel traffic.

Reduced Quantity or Quality of Prey
Healthy killer whale populations are dependent on adequate prey levels. Fish are the
major dietary component of resident killer whales in the northeastern Pacific, with
22 species of fish and one species of squid (Gonatopsis borealis) known to be eaten
(Scheffer and Slipp 1948, Ford et al. 1998, 2000; Saulitis et al. 2000; cited in NMFS
2005). Observations from this region indicate that salmon are clearly preferred as
prey; some non-salmonids such as rockfish, halibut, lingcod, and herring are also
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eaten less frequently (NMFS 2005). In one study, salmon were found to represent 96
percent of the prey during the spring, summer, and fall. Chinook salmon were
selected over other species, comprising 65 percent of the salmonids taken (Ford et al.
1998, cited in NMFS 2005). This preference occurred despite the much lower
numerical abundance of Chinook in the study area in comparison to other salmonids
and is probably related to the species’ large size, high fat and energy content, and
year-round occurrence in the area. Other salmonids eaten in smaller amounts
included pink (O. gorbuscha, 17 percent of the diet), coho (O. kisutch, 6 percent),
chum (O. keta, 6 percent), sockeye (O. nerka, 4 percent), and steelhead (O. mykiss,
2 percent) salmon. Stomach content analyses (n = 8) corroborated the preference for
Chinook. Little feeding or diet data exists for the winter months for SRKW, or for
other killer whale populations found away from inland waters.
The extent to which SRKW depend on or target specific seasonal salmon runs, both
in the past and currently, is poorly understood (NMFS 2005). The annual presence of
SRKW in the vicinity of the San Juan Islands and Fraser River mouth from late
spring to early fall suggests a dependence on salmon stocks returning to the Fraser
River system; similarly, autumn movements of SRKW into Puget Sound roughly
corresponds to chum and Chinook salmon returning to Puget Sound rivers (NMFS
2005). Historically, SRKW may have moved to other areas or shifted their diets
away from salmon in response to a declining or heavily used salmon run (Ford et al.
2000, as cited in NMFS 2005).
Major declines in the natural breeding populations of most salmonid species between
the 1800s to mid 1900s, particularly in Washington, Oregon, Idaho, California, and
southern British Columbia have occurred. Although total abundance of Chinook in
Puget Sound, the eastern Strait of Juan de Fuca, and the lower Columbia River has
been relatively high, these populations are supported largely by production from
hatcheries (NMFS 2005). Among naturally spawning salmon, 30 of the 49 ESUs in
the western contiguous U.S. are currently listed as threatened or endangered, or are
candidates for listing under the federal Endangered Species Act. Half or more of all
Chinook, steelhead, and chum ESUs are listed (www.nwr.noaa.gov).
The ubiquitous decline of natural Chinook populations may limit opportunities for
SRKW to geographically shift their foraging to areas with healthy runs, and/or may
cause SRKW to target smaller salmonids such as pink, or species whose runs are
dominated by hatchery fish, such as chum salmon. The long-term prognosis for
salmon recovery in the region is currently unclear, as is the extent to which current
fish stocks are a limiting factor for the survival of SRKW.
Other fish species preyed upon by SRKW have also declined in abundance relatively
recently, including Pacific herring in Puget Sound (particularly the Cherry Point and
Discovery Bay stocks), lingcod populations throughout British Columbia, and
rockfish along much of the Pacific Coast (particularly copper, brown, and quillback
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rockfishes in Puget Sound). Competition for prey species with increased populations
of pinnipeds such as California sea lions and harbor seals may also be occurring,
although the extent of this is currently unknown (NMFS 2005).

Chemical Contamination
Recent decades have brought rising concern over the adverse environmental effects
resulting from the use and disposal of numerous chemical compounds in industry,
agriculture, households, and medical treatment. Many types of chemicals are toxic
when present in high concentrations, including legacy compounds such as
organochlorines, polycyclic aromatic hydrocarbons (PAHs), and heavy metals that
have long been recognized as problematic. However, a growing list of so-called
“emerging” contaminants and other pollutants, such as brominated flame retardants
(BFRs), perfluorinated compounds, and numerous other substances, are increasingly
being linked to harmful biological impacts as well.
Bioaccumulation through trophic transfer allows relatively high concentrations of
toxic lipophilic compounds to build up in top-level marine predators, such as marine
mammals (O’Shea 1999, cited in NMFS 2005). Both transient and SRKW of the
northeastern Pacific have much higher body concentrations of contaminants than
northern resident whales, and are considered among the most chemically
contaminated marine mammals in the world (Ross et al. 2000a, Ylitalo et al. 2001, as
cited in NMFS 2005).
The historical use of treated wood pilings throughout the marine waters of the west
coast may contribute to contamination of sediments and bioaccumulation within prey
species of heavy metals and PAHs, which are very toxic and bioaccumulate. Studies
by NMFS have shown that the primary metal of concern in pile treatment is copper as
it is the “most acutely toxic” (NMFS 1998). About 300 compounds, including PAHs,
are found in creosote (NMFS 1998); dioxins are found in pentachlorophenol, which
has also been used to treat wood pilings used in residential piers. When wood is
treated with pentachlorophenol, the dioxins are likely to leach into the water column.
Through bioaccumulation, dioxin from pilings and other sources may become
concentrated in the tissues of SRKW. Exposure to these chemicals could result in the
death of both adults and juveniles of SRKW prey species or lower level prey
organisms (NMFS 1998) and results in longer-term bioaccumulation within SRKW.
Killer whales may be consuming an increasingly contaminated prey base as salmon
and their forage fish, as well as marine mammals and bottomfish bioaccumulate a
variety of persistent compounds including PCBs and BFRs and metals such as
mercury, cadmium, and lead. Chinook salmon from Puget Sound have been shown
to possess much higher mean PCB levels than Chinook from other locations sampled
along the western coast of North America (O’Neill et al. 2005, cited in NMFS 2005).
Hatchery policies that encourage longer residency periods by Puget Sound salmon,
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especially Chinook, may result in substantially higher PCB contamination in these
fish (O’Neill et al. 2005, cited in NMFS 2005).

Oil Spills
Exposure to petroleum hydrocarbons released into the marine environment via oil
spills and other discharge sources represents another potentially serious health threat
for killer whales in the northeastern Pacific. Marine mammals are generally able to
metabolize and excrete limited amounts of hydrocarbons, but acute or chronic
exposure poses greater toxicological risks (Grant and Ross 2002, cited in NMFS
2005). Unlike humans, cetaceans have a thickened epidermis that greatly reduces the
likelihood of petroleum toxicity from skin contact with oiled waters (Geraci 1990,
O’Shea and Aguilar 2001; cited in NMFS 2005).
Inhalation of vapors at the water’s surface and ingestion of hydrocarbons during
feeding are more likely pathways of exposure (NMFS 2005). Acute exposure to
petroleum products cause changes in behavior and reduced activity, inflammation of
the mucous membranes, lung congestion, pneumonia, liver disorders, and
neurological damage in marine mammals (Geraci and St. Aubin 1990, as cited in
NMFS 2005). The long-term effects of chronic exposure to sub-lethal quantities of
oil are unknown. Small-scale discharges of oil into the oceans greatly exceed the
volumes released by major spills (Clark 1997, as cited in NMFS 2005), but the
tendency for entire pods to travel together and for all three pods of SRKW to be in
the same relative area at the same time increases the potential severity of a significant
oil spill on the population.

Noise and Disturbance from Vessel Traffic
Noise and disturbance from vessel traffic has recently become a focus of concern,
with emphasis on recreational and commercial whale watching within the core range
of northern Puget Sound and the Strait of Juan de Fuca. Many marine mammal
populations may be experiencing increased exposure to vessels and associated
sounds. Vessels have the potential to affect whales through the physical presence
and activity of the vessel, the increased underwater sound levels generated by boat
engines, or a combination of these factors.
Commercial shipping, whale watching, ferry operations, and recreational boating
traffic have expanded in many regions in recent decades. Vessel strikes are rare, but
do occur and can result in injury. In Washington, all four types of vessel traffic have
increased over time. Underwater sound can be generated by engines, dredging,
drilling, construction, seismic testing, and sonar (Richardson et al. 1995, Gordon and
Moscrop 1996, National Research Council 2003; cited in NMFS 2005). Other than
direct vessel strikes, potential impacts from these sources are poorly understood.
Killer whales rely on their highly developed acoustic sensory system for navigating,
locating prey, and communicating with other individuals. Increased levels of
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anthropogenic sound have the potential to mask echolocation and other signals used
by the species, as well as to temporarily or permanently damage hearing sensitivity.
Exposure to sound may therefore be detrimental to survival by impairing foraging
and other behavior, resulting in a negative energy balance (Bain and Dahlheim 1994,
Gordon and Moscrop 1996, Erbe 2002, Williams et al. 2002a, 2002b; cited in NMFS
2005). Furthermore, chronic stress from noise exposure, as well as repeated
disturbance from vessel traffic, can induce harmful physiological conditions, such as
hormonal changes, lowered immune function, and pathology of the digestive and
reproductive organs in some species of marine mammals (Gordon and Moscrop
1996, cited in NMFS 2005). The threshold levels at which underwater sounds
become harmful to killer whales remains poorly understood (Krahn et al. 2002, cited
in NMFS 2005).

9.3.4. Take Analysis
Reduced Quantity or Quality of Prey
Because the effects of the Project on habitat supporting killer whale prey species
would be limited to a temporary disturbance of a small percentage (approximately 0.4
percent) of eelgrass habitat in the Action Area, the Project is not expected to affect
the availability or quality of killer whale prey species.

Persistent Pollutants
The Project would not increase the risk of exposure of killer whales to
organochlorine compounds or other persistent environmental toxins that have been
linked to immune or reproductive system dysfunction.

Oil Spills
Cable removal and installation would temporarily increase the risk of oil spills
associated with vessel and equipment operation. However, this risk would be only
minimally increased in the Strait of Georgia, which has nearly continual vessel
traffic. Best management practices for spill prevention and control would be used to
further minimize this risk.
Because the probability of a cable rupture is extremely low, operation of the Project
would only very slightly increase the risk of exposure to cable insulating fluid.
Operational control measures and the type of insulating fluid used (as described in
Section 4.2.1) would further reduce the risk of cable fluids contacting or affecting
Killer whales.

Noise
Anthropogenic sounds beyond ambient noise levels have the potential to mask killer
whale vocalizations used for echolocation and communication. In addition,
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excessively loud noises have the potential to injure whales and may result in
temporary or permanent hearing loss or direct mortality (Krahn et al. 2004). Lower
volume noise may also have adverse effects on whales that change behavior in order
to avoid noise.
For the purpose of this analysis, it is assumed that the threshold at which noise may
affect killer whales is the ambient noise level, estimated at 130 dB. During cable
removal and installation, the cable removal/installation vessel is estimated to generate
sound above this threshold within a radius of up to 1,640 feet (500 meters). Motor
launches would also be used intermittently in nearshore areas, and are expected to
generate noise above the 130-dB threshold within a radius of up to 485 feet
(148 meters). Within the sound threshold radius, killer whales would likely detect
the sound and avoid the area.

9.3.5. Effect Determination
Individuals of the SRKW population occur within the Action Area, and could be
affected by noise and activity associated with the Project. However, because the
effects of the Project would be limited in intensity, extent, and duration as described
in Chapter 8, the Project may affect, but is not likely to adversely affect SRKW.
As described in Chapter 8, the temporary loss of eelgrass density caused by the
Project is not expected to affect salmon or forage fish populations that are a
component of the food web that supports SRKW.

9.3.6. Compliance with Conservation Plan
In August 2005, NMFS published the Proposed Conservation Plan for Southern
Resident Killer Whales (NMFS 2005). This document represents the actions
indicated by the best available science for the conservation and protection of the
species. The conservation plan outlines broad conservation measures intended to
reduce threats and restore SRKW to long-term sustainability, and then describes
specific actions to achieve conservation of the species. The measures that apply to
the Project include the following:

Protect the SRKW population from factors that may be contributing to the
decline or reducing ability to recover.
Specific actions included in this measure that apply to this Project include:
Preservation, restoration, and rehabilitation of habitat that supports the prey base
for SRKW;
Minimize pollution and chemical contamination in SRKW habitat; and
Minimize disturbance of SRKW from vessels.
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Protect the SRKW population from additional threats that may cause
disturbance, injury, or mortality, or impact habitat
The following specific action included in this measure applies to this Project:
Minimize the risk of oil spills.
As described in Chapter 5, conservation measures would be used to minimize the
potential for disturbance of SRKW from submarine cable removal, installation,
and/or operation. Therefore, the Project would be in compliance with the proposed
conservation plan (NMFS 2005).
Cable removal and installation vessels would be required to restrict operating speeds
to 7.2 meters/second (14 knots) or less when transiting the Strait of Georgia. These
speed limits and the use of a marine mammal observer during cable operations would
minimize the risk of a vessel collision with a killer whale.

9.4. Humpback Whale
9.4.1. Status
The humpback whale was classified as an endangered species on June 2, 1970 (35 FR
8495). Commercial whalers heavily exploited humpback whales until the middle of
the 19th century. The current abundance of humpback whales in the North Pacific is
estimated to exceed 6,000 (Calambokidis et al. 1997, Baker et al. 1987).

9.4.2. Designated Critical Habitat
No critical habitat has been designated for this species.

9.4.3. Biology and Distribution in the Action Area
Humpback whales occur in all oceans of the world although less commonly in Arctic
regions. There are at least three relatively separate populations that migrate between
their respective summer/fall feeding areas to winter/spring calving and mating areas
(Calambokidis et al. 1997, Baker et al. 1998). Humpback whales found in the waters
off Washington are considered part of the California/Oregon/Washington and Mexico
stock. Whales in this stock spend their winter/spring calving and mating in the
waters of coastal Central America and Mexico and migrate to summer/fall feeding
areas along the coast of California up to Southern British Columbia.
Humpback whale sightings are a common occurrence along the Washington coast,
with less frequent sightings in the Strait of Juan de Fuca. Inside Admiralty Inlet,
sightings of humpback whales are much less common. Two sightings (six
individuals) were reported off Seattle in the late 1970s, with other sporadic sightings
reported in the 1980s (Osborne 1988).
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Humpback whales occur in Washington waters only during summer/fall feeding and
migration. The infrequency of documented sightings inside Admiralty Inlet suggests
nominal use of Puget Sound, the San Juan archipelago, and the Strait of Georgia.
Humpback whales are rare in the Project area.
Humpback whales feed on a large variety of prey including schooling fish and large
zooplankton. Prey species include krill, copepods, sand lance, herring, anchovies,
capelin, pollock, and cod (Tomilin 1967). Feeding occurs in areas where suitable
sized prey densities are high, which is often directly linked to physical oceanographic
factors such as upwelling and converging currents (Brodie et al. 1978).

9.4.4. Take Analysis
If humpback whales were to occur in the Action Area, they would be subject to the
same noise impacts as SRKW populations (see Section 9.3.4). However, due to the
infrequent use of the Action Area by humpback whales, the probability of humpback
whales being affected would be much lower.
Temporary impacts of the Project on eelgrass habitat are not expected to affect the
quantity or quality of forage fish food resources available to humpback whales.

9.4.5. Effect Determination
Due to the low frequency of humpback whale use of the Action Area, and the low
intensity and duration of vessel activity and noise, the Project may affect, but is not
likely to adversely affect humpback whales.

9.4.6. Compliance with Recovery or Management Plan
The “Final Recovery Plan for the Humpback Whale Megaptera novaeangliae”
(NMFS 1991) outlines the following objectives:
Maintain and enhance essential habitats used by humpback whales;
Identify and reduce human-related injury and mortality;
Measure and monitor key population parameters; and
Improve coordination of recovery programs.
The proposed Project would not interfere with any of these objectives.
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9.5. Steller Sea Lion
9.5.1. Status
Steller sea lions were listed as threatened April 10, 1990 under the ESA due to a
dramatic decline in populations in the Gulf of Alaska and Aleutian Islands since the
1960s (55 FR 50006). On June 4, 1997, Steller sea lions west of 144° W longitude
(near Cape Suckling, Alaska) were reclassified as endangered (the Western Stock)
and the remainder of the population, including populations in Washington (the
Eastern Stock), remained threatened (62 FR 30772).

9.5.2. Designated Critical Habitat
Critical habitat has been identified for Steller sea lions and is associated with
breeding, haul-out, and foraging areas in Alaska, California, and Oregon (50 CFR
226.12). No critical habitat has been designated in Washington.

9.5.3. Biology and Distribution in the Action Area
Steller sea lions (Eumetopias jubatus) range along the North Pacific Rim from
northern Japan to California (Loughlin et al. 1992), with centers of abundance and
distribution in the Gulf of Alaska and Aleutian Islands, respectively. The species is
not known to migrate but individual sea lions disperse widely outside of the breeding
season (late May through early July). Exchange between rookeries by breeding adult
females and males appears low.
Two separate stocks of Steller sea lions are recognized in U.S. waters: an Eastern and
Western stock, with an approximate separation at Cape Suckling, Alaska (144° W).
Steller sea lions from the Eastern stock use rookeries and haul-outs in the coastal
waters of Southeast Alaska, British Columbia, Washington, Oregon, and California.
There are no rookeries in Washington and common haul-outs in inland waters
include Sucia Island in the San Juan archipelago (approximately 20 miles [32
kilometers] southeast of the Action Area), and Race Rock located south of
Vancouver Island in the Strait of Juan de Fuca. Although haul-outs occur in a variety
of areas, individual locations used are specific and change little from year to year
(WDFW 1993a).
Steller sea lions occur year round in Washington waters but populations decline
during the summer breeding season as sea lions return to rookeries in California,
Oregon, British Columbia, and Southeast Alaska. Unlike the observed decline in the
Western U.S. stock, Eastern stock abundance has remained relatively stable with
some increases in the northern portion of its range in Southeast Alaska and British
Columbia (Hill and DeMaster 1999).
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Steller sea lions feed in open water habitat in nearshore areas out to the edge of the
continental shelf (WDFW 1993a). Diets consist of a variety of fish and invertebrates,
predominately demersal and off-bottom schooling fish (Jones 1981) and less
frequently other pinnipeds such as harbor seals (Pitcher and Fay 1982). Stomach and
scat analysis in British Columbia indicate principal prey items include hake, herring,
octopus, Pacific cod, rockfish, and salmon (Olesiuk et al. 1990).
Western U.S. stock declines have been correlated with increased commercial harvests
of walleye pollock (Lowry et al. 1989). Reduced prey availability remains a concern
for Eastern U.S. stocks although population declines have not been observed.
No rookeries or haul-outs have been identified near the Project areas and Steller sea
lions do not typically forage near the shoreline. On March 18, 2005, during
geotechnical surveys of the Project area, one Steller sea lion was observed in the
Point Roberts vicinity about 985 feet (300 meters) away from the survey vessel and it
did not appear affected by the geotechnical survey (Golder 2005c). Occasional
occurrences of Steller sea lions in the Action Area are expected.

9.5.4. Take Analysis
If Steller sea lions were to occur in the Action Area, they would be subject to the
same noise impacts as SRKW populations (see Section 9.3.4). However, due to the
infrequent use of the Action Area by Steller sea lions, the probability of this species
being affected would be much lower.
Temporary impacts of the Project on eelgrass habitat are not expected to affect the
quantity or quality of forage fish or other food resources available to Steller sea lions.

9.5.5. Effect Determination
Due to the low frequency of Steller sea lion use of the Action Area, and the low
intensity and duration of vessel activity and noise, the Project may affect, but is not
likely to adversely affect Steller sea lions.

9.5.6. Compliance with Recovery or Management Plan
The “Final Recovery Plan for Steller Sea Lions Eumetopias jubatus” identifies steps
that need to be taken to provide for recovery of the species including the following:
Reduce human-caused mortality;
Protect important habitats; and
Enhance population productivity.
The proposed Project does not interfere with any of these actions.
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9.6. Leatherback Sea Turtle
9.6.1. Status
The leatherback sea turtle (Dermochelys coriacea) was listed as endangered
throughout its range June 2, 1970 (35 FR 8495). The listing was a result of
population decline due to human encroachment on nesting beaches, uncontrolled
harvest, and mortality incidental to commercial fishing.

9.6.2. Designated Critical Habitat
Critical habitat for the leatherback sea turtle is primarily associated with breeding
areas and nesting beaches. No areas in Washington have been designated as critical
habitat.

9.6.3. Biology and Distribution in the Action Area
Leatherback sea turtles have a global distribution and occur in the Atlantic, Indian,
and Pacific Oceans (Groombridge 1982). In the Pacific Ocean, this species has been
recorded along the coast of South America and as far north as Alaska (Mager 1985).
Leatherback sea turtles feed on organisms living in the water column and attached to
hard substrates. They eat primarily soft foods such as jellyfish and tunicates (Mager
1985).
The leatherback sea turtle breeds in the water and nests on long tropical beaches with
a considerable slope and unobstructed deepwater approach (CEE 1983). They
usually nest in colonies on isolated mainland beaches in all tropical oceans. Nesting
seasons vary according to location. Critical habitat is associated with breeding areas
and does not occur in the State of Washington.
Bowlby et al. (1994) observed 16 leatherback sea turtles off the Oregon and
Washington coast in 1989 and 1990, and three more in 1992. No other sea turtles
were observed during the study. The majority of these turtle sightings occurred off
the Washington coast with a mean offshore location of 33 nautical miles (range: 4.5
to 80 nautical miles). The leatherback turtle is found off the coast of Washington
only during the summer and early fall (September) when sea surface temperatures are
highest. Since these turtles typically only occur offshore it is highly unlikely that
they would be present in the Action Area during cable removal, decommissioning,
and/or installation.

9.6.4. Take Analysis
Because leatherback turtles are very rare, or absent from the Strait of Georgia, the
Project is would have a negligible potential for take.
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9.6.5. Effect Determination
Considering the rarity of leatherback turtles in Washington waters, and their general
absence from the Strait of Georgia, the Project would have no effect on leatherback
turtles.

9.6.6. Compliance with Recovery or Management Plan
The Pacific Sea Turtle Recovery Team prepared a recovery plan for U.S. Pacific
populations of the leatherback sea turtle for the NMFS and the USFWS (NMFS and
USFWS 1998). The plan identified the following five actions needed to achieve
recovery:
Eliminate incidental take of leatherbacks in U.S. and international commercial
fisheries;
Support effort of Central American countries to census and protect nesting
leatherbacks, their eggs, and nesting beaches;
Determine movement patterns, habitat needs, and primary foraging areas for the
species throughout its range;
Determine population size and status in U.S. waters through regular aerial or onwater surveys; and
Identify stock home ranges using DNA analysis.
The Project would not interfere with any of these actions.

9.7. Bald Eagle
9.7.1. Status
Bald eagles (Haliaeetus leucocephalus) are federally listed as threatened by the
USFWS (32 FR 4001). The species is currently being considered for removal from
the federal list of endangered and threatened wildlife (60 FR 36010). Early declines
in bald eagle populations were attributed to human persecution and destruction of
riparian, wetland, and coniferous forest habitats. The most important factor in the
decline of the species, however, was the widespread use of organochloride pesticides
that caused eggshell thinning and subsequent reproductive failure throughout the
range of the species (Detrich 1985). Currently, habitat loss and disturbance are the
primary threat to bald eagles in the Pacific recovery area (USFWS 1986).
In order to minimize potential disturbance to bald eagles, the USFWS recommends a
buffer of 2,600 feet (800 meters) around unscreened nests or roosts and 1,300 feet
(400 meters) around screened nests or roosts during the nesting or winter periods,
respectively (USFWS 1986). The WDFW management recommendations for bald
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eagle nests on non-federally owned lands also recommend a buffer of 2,600 feet
(800 meters) around a bald eagle nest site during the breeding season and 1,300 feet
(400 meters) around roost stands during the winter (WDFW 2001). All cable
alignments are greater than 2,600 feet (800 meters) from known bald eagle nests.

9.7.2. Designated Critical Habitat
The USFWS has not designated critical habitat for bald eagles.

9.7.3. Biology and Distribution in the Action Area
Bald eagles occur as year-round residents in Washington. Resident and wintering
populations of bald eagles are present in the vicinity of the Project. Bald eagles are
likely to use areas near the Project throughout the year, including the breeding season
(January 1 through August 15) and wintering season (November 1 through March
31). Potential bald eagle foraging habitat, both summer and winter, has been
identified in the vicinity of the Project, based on the PHS data (WDFW 2005b) and
on field review of the Project area. Important components of foraging habitat are
availability of perch trees, availability of prey, and minimal human disturbance.
Bald eagles are associated with coastal environments, lakes, rivers, and marshes
(Csuti et al. 1997). They feed mainly on fish but will also eat carrion, various
waterfowl, and small mammals (Csuti et al. 1997). Bald eagles are opportunistic in
their foraging behavior and often scavenge food items and steal from other predators
(e.g., gulls, crows, osprey) rather than hunting and killing prey (Stalmaster 1987).
Although territory size varies, eagles will defend a few hundred yards around the nest
(Csuti et al. 1997). Bald eagles typically nest in stands of old-growth trees near large
water bodies (Johnsgard 1990). Nests are often constructed in the largest tree in a
stand with an open view of the surrounding environment. Nest trees are usually near
water and have large horizontal limbs. Snags and dead-topped live trees are
important in providing perch and roost sites (Johnsgard 1990).
Three bald eagle nests on Point Roberts and their associated territories are located in
the Action Area. Locations of nesting and other use areas were derived from the
WDFW Priority Habitats and Species (PHS) database (WDFW 2005b), and from
field survey data collected by Jones & Stokes.

9.7.4. Take Analysis
Construction noise and activities could disturb nesting, foraging, or roosting bald
eagles up to 0.5 mile (0.8 kilometer) from the Project site. These disturbances could
result in temporary behavioral changes (e.g., foraging eagles may avoid areas near
the Project site). Impacts would be temporary and last only for the duration of
Project construction (several days over a period of one to three months in 2007 and
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again in 2008). In addition, the Project is timed to avoid the wintering season
(October 31– March 31) and the early part of the nesting season (January 1 – July
15). Since nesting may continue until about mid-August, there could be some
overlap of cable removal or installation activities with the end of the nesting season
in the Action Area.
The nesting territories within 0.5 mile (0.8 kilometer) of the Project are located on
Point Roberts east of the proposed cable alignment. The closest territory is
approximately 1,320 feet (402 meters) away from the nearest submarine cable where
noise disturbance to bald eagles from construction activities is possible. Disturbance
to active eagle nest sites would be minimized through the short duration of
construction.
No nesting or roosting habitat for bald eagles would be altered or removed since all
Project work would take place waterward of OHWM. Disturbance to bald eagles
foraging or roosting could occur, but any disturbance would be temporary and is not
expected to affect eagle survival or productivity.

9.7.5. Effect Determination
No bald eagle nests and no suitable nesting habitat would be removed or altered from
the Action Area as a result of this Project. Noise disturbance may occur as a result of
Project construction, however, the timing of Project activity and its location offshore
would minimize the potential for effects. For these reasons, it has been determined
that the proposed Project may affect, but is not likely to adversely affect bald
eagles.

9.7.6. Compliance with Recovery or Management Plan
Implementation of the proposed Project would be consistent with the Pacific States
Bald Eagle Recovery Plan (USFWS 1986).

9.8. Marbled Murrelet
9.8.1. Status
Marbled murrelets (Brachyramphus marmoratus) are listed as threatened by the
USFWS (57 FR 45337). The North American subspecies of marbled murrelet occurs
form the Aleutian Islands south along the coasts of Alaska, Washington, Oregon, and
northern California (Carter and Erickson 1988). Population declines have been
attributed to: fragmentation and loss of nesting habitat (Csuti et al. 1997); reduced
food availability (Burkett 1995) from over-harvesting of fish (Ainley et al. 1995); and
direct mortality associated with gill-net fishing predation, urbanization, and the
effects of oil spills (Fry 1995, Carter and Kuletz 1995, WDFW 1993b).
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9.8.2. Designated Critical Habitat
Critical habitat for the marbled murrelet was designated by the USFWS in 1996
(61 FR 26256). No designated critical habitat units occur within the Action Area.
The following biological and physical features determine designation of critical
habitat for marbled murrelet: space for growth and normal behavior; nutritional or
physiological requirements; cover or shelter; sites for breeding, reproduction, rearing
of offspring; and habitats that are protected from disturbance or are representative of
the historic geographical and ecological distributions of a species.

9.8.3. Biology and Distribution in the Action Area
Marbled murrelets feed in the marine environment and forage by pursuit diving.
They forage in marine waters at distances of about 0.2 to 20 miles (0.3 to
32 kilometers) from shore. They consume a diversity of prey consisting of fish and
invertebrates and will alternate food sources with season and abundance (61 FR
26258).
According to PHS data (WDFW 2005b), there are no documented occurrences of
marbled murrelets in the Action Area, although marbled murrelets are often observed
throughout the open water environment of the Strait of Georgia.
Murrelets typically nest in low-elevation old growth and mature coniferous forests,
usually within 50 miles (80 kilometers) of the coast (Csuti et al. 1997, Hamer 1995).
Murrelet nests are usually located high in older conifers with wide horizontal limbs,
mistletoe, or deformities. Breeding occurs between late March and late September
(61 FR 26257). The majority of murrelet nests have been found in large intact stands
of old-growth forest (Miller and Ralph 1995) although nests have been found in
stands as small as 7 acres (about 30,000 square meters) (Hamer and Nelson 1995).
Suitable habitat is defined as old-growth forests and mature forests with old-growth
components (trees greater than 32 inches [46 cm] in diameter) with large moss
covered branches at the upper half of the tree (Ralph et al. 1993). The percentage of
old-growth tree crown cover appears to be an important factor associated with
occupied sites (Miller and Ralph 1995, Hamer and Nelson 1995).
Forested habitat near the Project site is not in a late-successional condition and is
therefore considered unsuitable nesting habitat and not expected to be used by
marbled murrelets.

9.8.4. Take Analysis
Since no nesting marbled murrelets or potential murrelet nesting habitat occurs in the
vicinity of the submarine cable route, no direct effects to nesting marbled murrelets
are expected in conjunction with the Project. Direct effects may include temporary
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disturbance or site avoidance during cable replacement in open water. No long-term
direct effects are expected from the Project.

9.8.5. Effect Determination
Although there is no designated murrelet critical habitat and no murrelet nest
sightings or foraging habitats documented within the Action Area (WDFW 2005b),
marbled murrelets have been observed in the open water environment within the
Project vicinity. Temporary disturbance to individual murrelets and site avoidance
during cable removal and replacement may occur. Therefore, it is concluded that the
proposed Project may affect, but is not likely to adversely affect marbled
murrelets.

9.8.6. Compliance with Recovery or Management Plan
Since this Project would not affect designated critical habitat for marbled murrelets
and would not alter or remove any primary constituent elements of marbled murrelet
habitat, this Project would be in compliance with the marbled murrelet recovery plan
(USFWS 1997).
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Chapter 10. Essential Fish Habitat (EFH)
Analysis and Determination
10.1. Background
The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as
amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), established
procedures designed to identify, conserve, and enhance Essential Fish Habitat (EFH)
for those species regulated under a federal Fisheries Management Plan (FMP). The
Act requires consultation with NMFS on all actions, or proposed actions that may
adversely affect EFH (MSA §305(b)(2)). To “adversely affect” means any impact
that reduces 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 CFR 600.810).
EFH means those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity (MSA §3). 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.
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“Spawning, breeding, feeding, or growth to maturity” covers a species’ full life
cycle (50 CFR 600.10).

10.2. Designated Essential Fish Habitat
The EFH mandate applies to all species managed under a federal FMP. For the
Pacific West Coast (excluding Alaska), there are three FMPs, covering groundfish,
coastal pelagic species, and Pacific salmon. Impacts of the proposed action on EFH
for any species managed under the three FMPs must be considered. A brief
description of EFH identified in each FMP follows.
Groundfish: EFH for Pacific Coast groundfish is defined as the aquatic habitat
necessary to allow for groundfish production to support long-term sustainable
fisheries for groundfish and for groundfish contributions to a healthy ecosystem.
Descriptions of groundfish EFH for each of the 83 species and their life stages
result in more than 400 EFH identifications. When these EFHs are taken
together, the groundfish EFH includes all waters from the mean higher high
water line (MHHW) and the upriver extent of saltwater intrusion in river mouths,
along the coasts of Washington, Oregon and California seaward to the boundary
of the U.S. exclusive economic zone (EEZ).
Coastal pelagic species: Amendment 8 to the Coastal Pelagic Species Fishery
Management Plan describes the habitat requirements of five pelagic species:
northern anchovy, Pacific sardine, Pacific (chub) mackerel, jack mackerel and
market squid. These four finfish and market squid are treated as a single species
complex because of similarities in their life histories and habitat requirements.
The east-west geographic boundary of EFH for coastal pelagic species is defined
to be all marine and estuarine waters from the shoreline along the coasts of
California, Oregon, and Washington offshore to the limits of the EEZ and above
the thermocline where sea surface temperatures range between 10 and 26˚ C.
The southern boundary is the U.S.-Mexico maritime boundary. The northern
boundary is more dynamic, and is defined as the position of the 10˚ C isotherm,
which varies seasonally and annually.
Pacific salmon: Chinook, coho, and Puget Sound pink salmon: EFH for the
Pacific Coast salmon fishery means those waters and substrate necessary for
salmon production needed to support a long-term sustainable salmon fishery and
salmon contributions to a healthy ecosystem. To achieve that level of
production, EFH includes all those streams, lakes, ponds, wetlands, and other
currently viable water bodies and most of the habitat historically accessible to
salmon in Washington, Oregon, Idaho, and California. In the estuarine and
marine areas, salmon EFH extends from the nearshore and tidal submerged
environments within state territorial waters out to the full extent of the exclusive
economic zone 230 miles (370 kilometers) offshore of Washington, Oregon, and
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California north of Point Conception. Freshwater EFH for Pacific salmon
includes all those streams, lakes, ponds, wetlands, and other water bodies
currently, or historically accessible to salmon in Washington, Oregon, Idaho, and
California, except areas upstream of certain impassable man-made barriers (as
identified by the Pacific Fishery Management Council), and longstanding,
naturally-impassable barriers (e.g., natural waterfalls in existence for several
hundred years).
The groundfish FMP groups the various EFH descriptions into seven units called
“composite” EFHs. This approach focuses on ecological relationships among species
and between the species and their habitat, reflecting an ecosystem approach in
defining EFH. Seven major habitat types are proposed as the basis for such
assemblages or “composites.” The list of groundfish species with EFH is based on
the EFH composite within the Action Area. The Action Area contains the estuarine,
rocky shelf, and non-rocky shelf composites, which are identified as follows.
Estuarine – Those waters, substrates and associated biological communities
within bays and estuaries of the EEZ, from mean higher high water level
(MHHW, which is the high tide line) or extent of upriver saltwater intrusion to
the respective outer boundaries for each bay or estuary as defined in 33 CFR 80.1
(Coast Guard lines of demarcation).
Rocky Shelf – Those waters, substrates, and associated biological communities
living on or within 10 meters (5.5 fathoms) overlying rocky areas, including
reefs, pinnacles, boulders and cobble, along the continental shelf, excluding
canyons, from the high tide line MHHW to the shelf break (~200 meters or 109
fathoms).
Non-Rocky Shelf – Those waters, substrates, and associated biological
communities living on or within 10 meters (5.5 fathoms) overlying the substrates
of the continental shelf, excluding the rocky shelf and canyon composites, from
the high tide line MHHW to the shelf break (~200 meters or 109 fathoms).

10.3. Essential Fish Habitat in the Action Area
The composite EFHs within Puget Sound include rocky shelf EFH, non-rocky shelf
EFH, and estuarine EFH. The nearshore area at the Project site includes boulders,
cobbles, gravel, and sand, and would therefore include rocky shelf EFH and
non-rocky shelf EFH. Although EFH designations are not determined by aquatic
vegetation, EFH includes the macroalgae and eelgrass habitat associated with the
designation.
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Table 10-1 presents the species and life-history stages with EFH designated in Puget
Sound. The groups of fish that could be affected by the Project include the Pacific
salmon and groundfish species. Coastal pelagic species are unlikely to occur in the
nearshore area of the Project.

10.4. Direct Effects
Potential direct effects on EFH habitat from the proposed Project could occur in the
nearshore and offshore marine environment. The potential effects include:
temporary localized turbidity associated with cable removal or installation;
temporary disturbance of eelgrass habitat and sediments;
temporary increase in underwater noise; and
slight increased potential for accidental spills.
Turbidity would temporarily reduce water quality, potentially reducing the suitability
of habitat in the area causing fish to avoiding the area, reduced foraging (due to
reduced visibility), or physiological stress (e.g., respiration). However, turbidity
impacts would be minimized through the use of mechanized water-jetting equipment.
Temporary disturbance of eelgrass habitat would be minimized by the installation
method, the route selected, and post construction eelgrass transplanting. Eelgrass
recovery is expected to be complete within one to three years following installation.
In addition to temporary habitat disturbance, accidental spills from construction
equipment (hydraulic fluid, oil, and fuel leaks) can result in impacts to water quality.
However, impacts would be minimized through the implementation of a spill
prevention plan and the use of spill containment equipment and procedures, should a
spill occur. If a spill were detected, construction would cease and containment and
cleanup would proceed immediately. Spill containment devices would be installed
around the area affected and the spilled material would be removed to the extent
possible.
No long-term direct effects are expected from any aspects of the proposed Project.
The functional integrity of the shoreline in the Project area would remain intact and
the proposed Project is not expected to destroy or adversely modify existing EFH.
The presence of the 5-inch (12.7 centimeter) diameter cables on the sea floor would
have no adverse effect on EFH.
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Table 10-1. Potential Species of Fishes and Life-History Stages with
Designated EFH in the Waters of Puget Sound
Species
Groundfish
Spiny Dogfish
Big Skate
California Skate
Longnose Skate
Ratfish
Lingcod
Cabezon
Kelp Greenling
Pacific Cod
Pacific Whiting (Hake)
Sablefish
Black rockfish
Bocaccio
Brown Rockfish
Canary Rockfish
China Rockfish
Copper Rockfish
Darkblotched Rockfish
Greenstriped Rockfish
Pacific Ocean Perch
Quillback Rockfish
Redbanded Rockfish
Redstripe Rockfish
Rosethorn Rockfish
Rosy Rockfish
Rougheye Rockfish
Sharpchin Rockfish
Shortspine Thornyhead
Splitnose Rockfish
Stripetail Rockfish
Tiger Rockfish
Vermilion Rockfish
Yelloweye Rockfish
Yellowtail Rockfish
Arrowtooth Flounder
Butter Sole
Curlfin Sole
Dover Sole
English Sole
Flathead Sole
Pacific Sanddab
Petrale Sole
Rex Sole
Rock Sole
Sand Sole
Starry Flounder
Pacific Salmon Species
hinook salmon
coho salmon
Puget Sound pink salmon
Coastal Pelagic Species
Northern anchovy
Pacific sardine
Pacific mackerel

Adult
x
x
x
x
x
x
x
x
x
x
x
x
x
x
Uncertain
x
x
x
x
x
x
Uncertain
x
Uncertain
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Spawning/
mating

Juvenile

x
x

x
x

x
x
x
x

Uncertain
Uncertain
Uncertain

x
x

Eggs/
parturition
x
x

x
Uncertain
x
x

x
x
x
x
x
x

x
x
Uncertain

Uncertain

x
Uncertain
Uncertain
x
x
Uncertain

x
x

Uncertain
x
x

x
x
x

x
x
x

x
x
x
x
x
x
x
x
x

x
x
x
x

x
x
x
x
x
x

x
x
x
x
x
x
x
x
Uncertain
x
x
x
x

Larvae

x

x

x

x
x

x

x

x

x

x
x
x
x

x
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Species
Market squid

Adult

Spawning/
mating

Juvenile

Larvae

Eggs/
parturition

x

10.5. Indirect Effects
No indirect effects to EFH are anticipated from the Project.

10.6. Interdependent and Interrelated Effects
The effects described in this document would also occur in Canadian waters, outside
of the defined Action Area. In addition, removal of existing 138-kV cables through
the nearshore area, and the possible use of backhoe excavation, airlifting, or hand
digging in Canadian waters would have additional local temporary impacts to
turbidity, sediment, eelgrass, and beach habitat. These potential impacts could affect
U.S. fish populations that migrate between U.S. and Canadian waters. Given the
proximity of the Project, this could include any of the species listed in Table 10-1.

10.7. Cumulative Effects
No cumulative effects on EFH have been identified.

10.8. Conservation Measures
A variety of conservation measures have been incorporated into the Project design to
avoid, minimize, and mitigate potential impacts to sensitive habitats and species.
Conservation measures previously described (Section 5.3) are designed to protect
sensitive species, ensure minimal impacts to nearshore habitats during Project
construction, and facilitate rapid recovery of disturbed areas.

10.9. Determination of Effect
The Project would be timed to avoid potential impacts on sensitive species. The
work window for construction is July 16 to October 14. No construction would occur
from October 15 to July 15, unless authorized by state and federal regulatory
agencies. Full recovery of the Project site is expected within one to three years. The
functional integrity of the shoreline in the Project area would remain intact and the
proposed Project is not expected to destroy or adversely modify existing EFH.
Based on the temporary duration, limited extent, and location of the disturbance, as
well as the avoidance of forage fish spawning and the implementation of construction
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work windows, the Project may affect but is not likely to adversely affect EFH for
Pacific salmon, groundfish, or coastal pelagic species.
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Appendix A
ESA Listed Species in Whatcom County
(from USFWS and NMFS Web Sites)

Endangered Species Act Status of West Coast Salmon & Steelhead
(Updated January 19, 2006)

1

Species

Sockeye Salmon
(Oncorhynchus
nerka)

Chinook Salmon
(O. tshawytscha)

Coho Salmon
(O. kisutch)

Chum Salmon
(O. keta)

Steelhead
(O. mykiss)

Pink Salmon
(O. gorbuscha)

1
2

3

Current
Endangered
Species Act
Listing Status2

1

Snake River

Endangered

2

Ozette Lake

Threatened

3

Baker River

Not Warranted

4

Okanogan River

Not Warranted

5

Lake Wenatchee

Not Warranted

6

Quinalt Lake

Not Warranted

7

Lake Pleasant

Not Warranted

8

Sacramento River Winter-run

Endangered

9

Upper Columbia River Spring-run

Endangered

10

Snake River Spring/Summer-run

Threatened

11

Snake River Fall-run

Threatened

12

Puget Sound

Threatened

13

Lower Columbia River

Threatened

14

Upper Willamette River

Threatened

15

Central Valley Spring-run

Threatened

16

California Coastal

Threatened

17

Central Valley Fall and Late Fall-run

18

Upper Klamath-Trinity Rivers

Not Warranted

19

Oregon Coast

Not Warranted

20

Washington Coast

Not Warranted

21

Middle Columbia River spring-run

Not Warranted

22

Upper Columbia River summer/fall-run

Not Warranted

ESA Listing Actions
Under Review

Species of Concern

23

Southern Oregon and Northern California Coast

Not Warranted

24

Deschutes River summer/fall-run

Not Warranted

25

Central California Coast

Endangered

26

Southern Oregon/Northern California

27

Oregon Coast

28

Lower Columbia River

Threatened

29

Southwest Washington

Not Warranted

30

Puget Sound/Strait of Georgia

31

Olympic Peninsula

32

Hood Canal Summer-run

33

Columbia River

34

Puget Sound/Strait of Georgia

Not Warranted

35

Pacific Coast

Not Warranted

36

Southern California E

Endangered

37

Upper Columbia River

Threatened

38

Central California Coast

Threatened

39

South Central California Coast

Threatened

40

Snake River Basin

Threatened

41

Lower Columbia River

Threatened

42

California Central Valley

Threatened

43

Upper Willamette River

Threatened

44

Middle Columbia River

Threatened

45

Northern California

Threatened

46

Oregon Coast

47

Southwest Washington

Not Warranted

48

Olympic Peninsula

Not Warranted

49

Puget Sound

Under Review

50

Klamath Mountains Province

Not Warranted

51

Even-year

Not Warranted

52

Odd-year

Not Warranted

Threatened
Not Warranted

Species of Concern
Not Warranted
Threatened
Threatened

Species of Concern

•

ESA listing status

3

The ESA defines a “species” to include any distinct population segment of any species of vertebrate fish or wildlife. For Pacific salmon, NOAA
Fisheries considers an Evolutionarily Significant Unit, or “ESU,” a “species” under the ESA. For Pacific steelhead, NOAA Fisheries has delineated
Distinct Population Segments (DPSs) for consideration as “species” under the ESA
Updated final listing determinations for 16 salmon species were issued on June 28, 2005 (70 FR 37160). Updated final listing determinations for 10
West Coast steelhead species were issued on January 5, 2006 (71 FR 834). The final “not warranted” listing determination for Oregon Coast coho
salmon was announced on January 19, 2006 (71 FR 3033). On September 2, 2005, we issued final critical habitat designations for 19 West Coast
salmon and steelhead species (70 FR 52488 and 52630).
A petition to list Puget Sound steelhead was received on September 13, 2004. The species is currently under review.
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND CRITICAL
HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN
IN WESTERN WASHINGTON
AS PREPARED BY
THE U.S. FISH AND WILDLIFE SERVICE
WESTERN WASHINGTON FISH AND WILDLIFE OFFICE
(Revised December 20, 2005)
WHATCOM COUNTY
LISTED
Wintering bald eagles (Haliaeetus leucocephalus) occur in the county from about October 31 through
March 31.
There are 24 bald eagle communal winter night roosts located in the county.
There are six bald eagle wintering concentrations located in the county at Lummi Island, Nooksack
River-Bellingham Bay, and along the Nooksack River.
There are 48 bald eagle nesting territories located in the county. Nesting activities occur from about
January 1 through August 15.
Bull trout (Salvelinus confluentus) occur in the county.
Canada lynx (Lynx canadensis) may occur in the county.
Gray wolves (Canis lupus) may occur in the county.
Grizzly bears (Ursus arctos = U. a. horribilis) may occur in the county.
Marbled murrelets (Brachyramphus marmoratus) occur in the county. Nesting murrelets occur from
April 1 through September 15.
Northern spotted owls (Strix occidentalis caurina) occur in the county throughout the year.
Major concerns that should be addressed in your Biological Assessment of project impacts to listed
species include:
1.

Level of use of the project area by listed species.

2.

Effect of the project on listed species' primary food stocks, prey species, and foraging
areas in all areas influenced by the project.

3.

Impacts from project activities and implementation (e.g., increased noise levels, increased
human activity and/or access, loss or degradation of habitat) that may result in
disturbance to listed species and/or their avoidance of the project area.

DESIGNATED
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Critical habitat for the northern spotted owl has been designated in Whatcom County.
Critical habitat for the marbled murrelet has been designated in Whatcom County.
Critical habitat for the bull trout has been designated in Whatcom County.
PROPOSED
None
CANDIDATE
Fisher (Martes pennanti) (West Coast distinct population segment)
Yellow-billed cuckoo (Coccyzus americanus)
SPECIES OF CONCERN
California wolverine (Gulo gulo luteus)
Cascades frog (Rana cascadae)
Long-eared myotis (Myotis evotis)
Long-legged myotis (Myotis volans)
Northern goshawk (Accipiter gentilis)
Olive-sided flycatcher (Contopus cooperi)
Pacific lamprey (Lampetra tridentata)
Pacific Townsend’s big-eared bat (Corynorhinus townsendii townsendii)
Peregrine falcon (Falco peregrinus)
River lamprey (Lampetra ayresi)
Tailed frog (Ascaphus truei)
Western gray squirrel (Sciurus griseus griseus)
Botrychium ascendens (triangular-lobed moonwort)
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