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Executive Summary
This critical areas assessment report has been prepared to fulfill the requirements of Title 16
Whatcom County Critical Areas Ordinance (CAO) (WCC Chapter 16.16) for the Vancouver
Island Transmission Reinforcement Project (Project).

Project
The project proponent, British Columbia Transmission Corporation (BCTC), is proposing to
replace and upgrade one of the two existing 138-kV circuits with new 230-kV, 600-megawatt
(MW) infrastructure. Within the U.S., the Project area includes all terrestrial and marine habitats
within 0.5 mile (0.8 kilometer) of the proposed cable removal and replacement activities. This
area in the Strait of Georgia extends from the western shore of Point Roberts, Washington west to
the U.S./Canadian border. This work would include decommissioning three of seven existing
submarine 138-kV electrical transmission cables and replacing these cables with three new
230-kV submarine electrical transmission cables.
Cable removal within the U.S. is expected to take about 3 days per cable (a total of about 9 days)
in 2007. In 2008, cable laying and positioning are expected to take about 5 to 10 days, and cable
burial an additional 3 to 6 days.

Critical Areas
Portions of the Project area include Whatcom County-designated critical areas, specifically
frequently flooded areas (Article 4 of the CAO) and Habitat Conservation Areas (HCAs)
(Article 7) along the west shore of Point Roberts.

Frequently Flooded Areas
The Whatcom County CAO (Article 4) has identified portions of the Project area as within a
“Velocity Hazard in 100-Year Flooding” critical area. In addition, the CAO requires that the
critical areas assessment meet the requirements of Whatcom County Code Title 17, Flood Hazard
Areas.

Habitat Conservation Areas
Listed below are the designated HCAs within the Project area.

HCA 2. Areas with which Federal- and/or State-Listed Species Have a Primary
Association

1
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HCA 3. State Priority Habitats and Areas Associated with State Priority Species
HCA 5. Kelp and Eelgrass Beds
HCA 6. Surf Smelt, Pacific Herring, and Pacific Sand Lance Spawning Areas
HCA 10. Locally Important Species and Habitats that Have Recreational, Cultural, and/or
Economic Value to Citizens of Whatcom County

Field Studies and Best Available Science
This report was prepared consistent with the “best available science” requirements of the CAO
(Section 16.16.255). Sources of information reviewed include the biological assessment prepared
for this project (Appendix B); project technical data reports, including Fairbanks et al. 2004,
Entrix 2005, and Jones & Stokes 2006a; and BCTC’s application for an Environmental
Assessment Certificate and Environmental Screening (BCTC 2006). In addition, an intensive
eelgrass study was conducted during July 2006, following Washington Department of Fish and
Wildlife (WDFW) survey guidelines (WDFW 2005b).

Adverse Impacts to Critical Areas and Related Species
Construction Activities
Frequently Flooded Areas
This section provides an analysis of potential adverse effects to frequently flooded areas on flood
heights and velocities; public health, safety, and property; and flood damage from filling, grading,
or dredging.

Potential Direct Effects on Flood Heights and Velocities
No structures would be built above the substrate within the intertidal zone in the U.S. Moreover,
the Project would not cause a change in bottom profile that would increase flood heights or
velocities along the shoreline.

Potential Danger to Health, Safety, and Property
No structures would be built above the substrate within the intertidal zone that would represent
potential dangers to health, safety, and property.

Potential to Increase Flood Damage From Filling, Grading, or Dredging
Following cable installation, bottom sediments are expected to fill in any remaining depressions
along the trenches, while tidal exchange and wave action return bottom contours and profiles to
pre-Project conditions. Therefore, cable burial would not result in any increases to flood damage.
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Habitat Conservation Areas
This section provides an analysis of potential adverse impacts to water quality, noise, habitat
alteration and loss, and species use related to HCAs within the Project area.

Water Quality
Potential effects to water quality during cable removal would include localized increases in
suspended sediment and organic material in the water column resulting from disturbance of
sediments and removal of the encrustations of marine life from existing cables. Cable installation
with the remote-controlled water-jet would cause a localized, short-term increase in turbidity
where the cable is buried within the intertidal and shallow subtidal zones. Applicable state water
quality standards for turbidity would be adhered to during project work.

Noise
Noise levels would be elevated above current conditions from the cable-laying vessel, workboats,
and water-jetting equipment. However, all elevated noise levels in the Project area would be of
limited duration and extent and would be below levels shown to cause harm to terrestrial and
marine species.

Habitat Alteration and Loss
Eelgrass
Cable burial would temporarily disturb eelgrass habitat along the installation corridor. The width
of this disturbance would 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 “worst
case” eelgrass impact) would be approximately 1.14 acres (4,613 square meters) in the U.S. This
entire area of disturbance would likely recover in approximately 1 to 3 years through natural
recolonization, and would be subject to mitigation if it does not naturally recover. Eelgrass is
expected to recolonize the disturbed area through natural vegetative shoots as well as from seed.

Subtidal
The new cables would create an artificial linear substrate in U.S. waters of approximately
105,000 feet (32,000 meters) in length (approximately 1 acre in total area). The cables would
result in a minor change in the pattern of growth of algae, sponges, and other bottom-dwelling
and sessile organisms. Based on photographs of the existing submarine cables, the new cables
will provide an attractive substrate for sessile organisms and would not, therefore, adversely
affect habitat.

Species Use
Chinook Salmon and Bull Trout
Increased turbidity, noise, and activity during construction may cause Chinook salmon and bull
trout to avoid the Project area during cable removal and installation. Impacts to habitat would be

3
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limited to temporary impacts to a small area of eelgrass that is expected to fully recover in 1 to 3
years.

Marine Mammals
The Project would have no significant impact on killer whales, humpback whales, or Steller sea
lions, due to their short-term and transitory use of the Project area. During cable removal and
installation, the cable-laying vessels and workboats would generate sound above the 130-dB
threshold at which noise may affect killer whales. This noise level would occur within a radius of
853 to 1,600 feet (260 to 500 meters) of the ship; killer whales would likely be able to detect the
sound and avoid the area.

Bald Eagle
Construction noise and activities could temporarily disturb nesting, foraging, or roosting bald
eagles. Impacts would not extend beyond the duration of construction (i.e., several days over a
period of one to three months in 2007 and again in 2008). Since no trees would be removed and
no new roads constructed to access the cable landing area, there would be no alteration, loss, or
fragmentation of eagle nesting habitat.

Marbled Murrelet
No nesting marbled murrelets or potential murrelet nesting habitat occurs in the vicinity of the
Project area. Therefore, the Project would likely not directly affect nesting marbled murrelets.
Below-water noise impacts, reported for marbled murrelets, would likely extend up to 350 feet
(45 meters) from the construction vessels. Marbled Murrelets might avoid the relatively small
area of potential murrelet foraging habitat in the Project area during these noise-generating
activities (several days).

Waterfowl and Marine Birds
No significant breeding or large concentrations of waterfowl or marine birds occur within the
Project area. The number of waterfowl and marine birds that may be displaced due to the
temporary disturbance of workboats in the Project area would be low and the effect would likely
be insignificant due to the extensive foraging and resting habitat available elsewhere in the
Project area.

Wading and Shorebirds
As with the waterfowl and marine birds, impacts to shorebirds and wading birds would relate to
foraging and loafing. Disturbance from construction may cause temporary changes in the use of a
small portion of foraging habitat available to shorebirds and herons. Birds may temporarily move
to other areas for feeding, returning when construction has ceased.

Forage Fish
There would be no impact to forage fish habitat from removal of existing cables since cables
would be cut, capped, and left in place in the intertidal zone in the U.S. The temporary loss of
eelgrass from cable installation would reduce the total quantity of available herring spawning
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substrate, and would reduce primary productivity of the eelgrass beds during the period of
recovery (1 to 3 years).
The Project may result in an incremental reduction of suitable spawning habitat for surf smelt
along the Point Roberts shoreline. This reduction would be temporary, and limited to less than 1
year since both species rely on sandy and gravelly substrate rather than eelgrass for spawning.

Shellfish
There are no known concentrations of priority species of shellfish and no designated recreational
shellfish harvest areas in the Project area. The Project could affect benthic invertebrates by
altering the habitat, leading to either direct mortality or indirect mortality due to an inability to
function successfully in the altered habitat. The impact would be a localized decrease in biomass
until shellfish recolonize the alignment.

Operations and Maintenance Activities
Routine maintenance could temporarily decrease habitat quality or cause an incrementally small
amount of direct mortality to species if it involves the use of vessels or requires removal of
sections of the cable. Such activities are anticipated to occur so infrequently during the life of the
Project that such mortality would be essentially unquantifiable.

Accidents and Malfunctions
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 (approximately 13 cubic yards [10 cubic meters]), the
low toxicity of the fluid, and the physical behavior in the environment. Considering the very low
likelihood of cable damage, and the estimated limits of a spill, it is very unlikely that species and
habitats would be affected from a damaged cable during the life of the Project.

Provisions to Eliminate or Reduce Impacts and Habitat
Management Plan
Avoidance
Installation Alternative
At the request of WDFW and the National Marine Fisheries Service (NMFS), 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. Consultants to
BCTC, ECI CanCross, concluded that installation of the proposed 230-kV submarine cables by
horizontal direction drilling was technically feasible, but that directional drilling would disturb
between 1.8 and 4.8 acres (about 7,500 and 19,500 square meters) of eelgrass. Conversely,
5
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water-jetting would disturb up to 1.14 acres (4,600 square meters) of eelgrass in the U.S. (about
1.3 acres [5,100 square meters] in the U.S. and Canada).

Alignment Alternatives
Several alternative 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 and presented in this report, was identified as having
the lowest potential for impacts to continuous eelgrass (Zostera marina) habitat.

Regulatory Provisions
The Project will be 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, however conservation and mitigation measures were developed to meet anticipated
permit requirements.

Impact Minimization Measures
Project impact minimization measures will include:
Construction timing: Work windows would be defined to avoid sensitive life stages of
threatened and endangered species.
Noise: Efficient removal and installation techniques would be used to minimize the duration
of high noise levels.
Grounding and anchor drag: Shallow-draft workboats and scheduling to avoid low tides
would be used to minimize grounding and anchor dragging.
Propeller wash: Impacts of propeller-wash would be avoided or minimized by use of
shallow-draft workboats to float cable to shore.
Spills: A spill response plan and procedures would be developed and spill equipment
provided at the construction site.
Deployment of equipment: Workboats would deploy from vessels and no heavy equipment
would be used along the shoreline.
Water-jetting: Turbidity would be monitored during water-jetting; if turbidity exceeds
Washington State standards (no greater than 5 nephelometric turbidity units (NTUs) or 10
percent over background), installation would be suspended until the turbidity clears.
Cable floating: Cable floating would be used as a method to minimize impact to eelgrass and
other intertidal habitat during cable placement and prior to water-jetting.
Cable decommissioning: Decommissioned cable segments in eelgrass beds 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.
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Leakage of cable fluid: Linear alkybenzene (LAB) would be used as the dielectric cable fluid
because of its low toxicity, biodegradability, rapid evaporation rate, and other properties.

Post-Installation Rectification
After laying the cable, and prior to trenching, eelgrass in the 3-foot (1-meter) wide area around
each cable would be collected for replanting in the cable alignments immediately following
installation. Following 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. Unvegetated corridors less than about 3 feet (1 meter)
wide would be left to revegetate naturally; this is expected to occur within 1 year. Unvegetated
corridors that are wider than about 3 feet (1 meter) over a length of at least 6.6 feet (2 meters)
would be planted at a density rate of approximately one shoot per square foot (10 shoots per
square meter) using the salvaged eelgrass plants.

Post-Construction Monitoring and Restoration
The new cable alignments would be monitored annually beginning 1 year after cable installation,
or as specified as a condition of the Project Hydraulic Project Approval and U.S. Army Corps of
Engineers permits. WDFW protocols for intensive eelgrass surveys (WDFW 2005b) would be
used to determine if habitat disturbed during cable installation has recovered. Where eelgrass has
not colonized the installation corridor, and the disturbance is greater than about 3 feet (1 meter),
eelgrass would be transplanted from adjacent beds.

Mitigation
Prior to construction, a mitigation and monitoring plan will be prepared and submitted to
Whatcom County and permitting agencies. The plan will include mitigation objectives and goals,
monitoring methods, eelgrass transplant methods, offsite mitigation requirements (if necessary),
and criteria for success. The mitigation plan 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.

Conclusions
The Project would meet the requirements of the CAO through placement and construction of the
cables to achieve the least harm to critical areas (i.e., eelgrass and other intertidal habitat) and
related species. The combination of placement of the cables to achieve least harm and the use of
measures to minimize impacts would ensure no long-term adverse impacts to the habitats and
species, no adverse impact to water quality, and no net loss of ecological functions.
Additionally, per the CAO and Title 17, Flood Hazard Areas, the Project would not increase flood
heights or velocities; endangered health safety or property; or increase flood damage.
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Chapter 1. Introduction and Project
Description
1.1. Introduction
This critical areas assessment report and habitat management plan has been prepared
to fulfill the requirements of Title 16 WCC Chapter 16.16 (CAO) for the Project
proposed by BCTC.
This report has been prepared using best available science derived from a wide
variety of technical studies conducted for the Project (as discussed in Chapter 2 of
this report and included in report appendices); coordination with the WDFW and
other state and federal agencies; and review of scientific literature of life histories,
populations, and status of species. Best available science was also used to define and
assess impacts, and develop recommended mitigation measures and BMPs to avoid
or minimize those impacts.
This report includes the following chapters and appendices. The appendices,
attached to limit repetitive information, are referenced throughout the report.
Chapter 1 – Project overview and discussion of purpose and organization of this
report and description of the Project area including physiography and marine
habitats.
Chapter 2 – Description of field studies and methods to define critical areas
resources and to assess potential impacts.
Chapter 3 – Description of frequently flooded areas and habitat conservation
areas and species within the Project area.
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Chapter 4 – Analysis of potential impacts to frequently flooded areas and habitat
conservation areas and species.
Chapter 5 – Provisions to eliminate or reduce Project impacts, and Habitat
Management Plan.
Chapter 6 – References.
Chapter 7 – Glossary of Terms (adapted from WCC Chapter16.16, Article 8
Definitions).
Chapter 8 – Names and qualifications of persons preparing the report.
Appendix A – Project Description Report.
Appendix B – Biological Assessment.
Appendix C – Eelgrass Assessment.
Appendix D – Priority Species Account.
Appendix E – Supporting Documents.

1.2. Purpose of the Critical Areas Assessment
Report
Because the Project would be a “regulated activity” under Whatcom County’s CAO
(Section 16.16.225 Regulated Activities) and portions of the Project area fall within
designated critical areas, this report has been prepared to address the legal
requirements of the CAO.

1.3. Project Description
BCTC operates three transmission interconnection systems between the mainland of
British Columbia and Vancouver Island:
two 138-kilovolt (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 and upgrade one of the two existing 138-kV circuits
with new 230-kV, 600-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
1-2
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existing corridor—about 41 miles (66.7 kilometers). The overhead 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. Appendix A contains additional information on the
Project.
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. The Project would remove
and replace the southernmost three of these seven cables with 230-kV cables
(Figure 1-1).

1.3.1. Project Area within the U.S.
Within the U.S., the Project area includes all terrestrial and marine habitats within
0.5 mile (0.8 kilometer) of the proposed cable alignment. This area in the Strait of
Georgia extends from the western shore on Point Roberts, Washington, west to the
U.S./Canadian border (Figure 1-1).
The Project 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 removal; and
terrestrial habitat within 0.5 mile (0.8 kilometer) of the Project area that could be
affected by construction activity and noise.
Project work within Whatcom County would be limited to the intertidal and
nearshore area within the Strait of Georgia. This work would include
decommissioning three of seven existing submarine 138-kV electrical transmission
cables and replacing these cables with new 230-kV cables. The new cables would
enter U.S. waters about 650 yards (600 meters) south of English Bluff (west of the
Point Roberts peninsula) and continue in U.S. waters for approximately 7.5 miles (12
kilometers) before crossing back into Canadian waters in the middle of the Strait of
Georgia (Figures 1-1 and 1-2). The cables would be buried in intertidal and shallow
subtidal areas to prevent tripping or snagging hazards to beach users, and to prevent
cable damage due to currents, tides, or boat anchors.
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1.3.2. Project Work within the U.S.
Cable Removal
The three most southerly 138-kV cables in the Strait of Georgia would be
decommissioned before installation of the new 230-kV cables commences. As
requested by WDFW, BCTC proposes to abandon-in-place the section of the three
existing cables buried within intertidal and shallow subtidal areas to avoid disturbing
eelgrass habitat. Decommissioning and abandoning the buried portions of these three
cables would involve cutting and capping the cables at the seaward extent of eelgrass.
Outside of the eelgrass areas in the U.S. (and along the entire alignment of cables in
Canada), BCTC would remove all decommissioned cables, by hooking the cables,
cleaning them with a high-pressure jet of water, and lifting and spooling them onto
cable-recovery ships or barges.

Cable Installation
Cable Composition
The proposed 230-kV cables would be self-contained and pressurized with insulating
fluid supplied from the cable terminals. The proposed insulating fluid is linear
alkylbenzene, which provides optimal electrical, hydraulic, and biodegradability
characteristics. A cross-sectional view of the proposed 5-inch (125-millimeter)
diameter submarine cable is shown in Figure 4-1 of Appendix B.

Vessel Operations
Cable installation would require a dedicated cable-laying vessel with dynamic
positioning capabilities and touchdown monitoring, using an underwater, remotely
operated vehicle. The position of the cables in open water would be controlled using
the vessel’s navigation system and the remotely operated cable-laying vehicle. In the
long, shallow intertidal mud flats west of Point Roberts, cable ends would be floated
across the international border using several shallow-draft workboats during
favorable weather and tidal cycles.

Mechanized Water-Jetting
The new 230-kV cables would be installed in the same right-of-way as the existing
138-kV cables (Figures 1-1 and 1-2). Within the intertidal zone, the cables would be
water-jetted 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
the vertical survey datum at mean lower low water (MLLW).
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During installation, a remote-controlled water-jet would be used to liquefy the fineto medium-grained sediments below each of the three cables. The water-jet would
travel along one cable at a time, liquefying the underlying sediments and “dropping”
the cable into the bottom of the trench as it is formed by the jetting action. After
trenching, sediments would naturally fill in the depressions over the cables through
the action of currents and waves. Figure 1-3 shows a representative cross-section of
the proposed cable burial. Sections of the cables waterward of -13 feet (-4 meters)
MLLW would be placed on the surface of the sea floor.

Hand Water-Jetting
Hand water-jetting would be used in limited situations where the remote-controlled
water-jet could not be used due to insufficient water depth or unsuitable substrate
conditions (such as large rocks). Compared to the mechanized water-jetting, this
method would result in less control over the trench width and less “natural” trench
refilling.

Construction on Land
No construction would occur on lands upland of the ordinary high water mark
(OHWM) within the U.S.

Operation and Maintenance
Operation and maintenance activities associated with the submarine cable would
include post-construction monitoring, routine inspection of the cable terminals, and
emergency repairs, as needed. As part of project approval, BCTC would prepare an
environmental management plan (EMP) that describes the environmental practices
and procedures to be applied during installation and operation of the Project.
Elements of the EMP would include spill prevention and emergency response plans
(i.e., emergency procedures and protocols for the storage, use, and accidental release
of any potentially deleterious fluids such as hydraulic fluid or cable insulating fluid)
and health and safety plans.

1.4. Project Area Description
1.4.1. Physiography
The Strait of Georgia forms essentially an inland sea between Point Roberts and the
coastal mountains of British Columbia to the east and the mountain ranges of
southern Vancouver Island to the west. The main body of the strait extends from
Quadra and Cortes Islands, Canada, in the northwest, to the San Juan Islands, U.S., in
the southeast; it is approximately 137 miles (220 kilometers) in length, and ranges
from 12 to 25 miles (20 to 40 kilometers) in width.
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The dominant physiographic feature in the southern Strait of Georgia is the Fraser
River delta in Canada. The Fraser River is the largest river on the west coast of
Canada; its high river sediment load has led to the development of an extensive delta
system, the southern portion of which is known as Roberts Bank.
The northern end of Roberts Bank is approximately 3.7 miles (6 kilometers) in width,
but narrows to less than 656 feet (200 meters) at Point Roberts. Southward from the
Tsawwassen Ferry Terminal, the delta is roughly triangular in shape, with northwestsoutheast contours. In the subtidal zone, slope angles start at 1 degree and steepen to
4 to 6 degrees below approximately 16 feet (5 meters) water depth (Figures 1-1 and
1-2) (BCTC 2006).

1.4.2. Submarine Cable Corridor in the Strait of Georgia
English Bluff Terminal, a terminal for the existing submarine cables, is located in
Canada, just north of the U.S./Canadian border. The terminal is located
approximately 820 feet (250 meters) from the Strait of Georgia shoreline, at the top
of a 130- to 164-foot (40- to 50-meter) high coastal escarpment (English Bluff),
extending from the Tsawwassen Ferry Terminal in the north to Point Roberts in the
south. A cobble beach extends from the English Bluff Terminal south to the
southwest end of Point Roberts in the U.S. On average, the beach is approximately
65 feet (20 meters) in width at the toe of the slope (Jacques Whitford 2005c). The
narrow cobble beach overlays finer sediments of the tidal flats.
The width of the tidal flats varies widely near the Project area, narrowing from over
1.9 miles (3 kilometers) at the U.S./Canadian border to approximately 2,600 feet
(800 meters) at the southern edge of the Project area. The tidal flats slope seaward at
an angle of roughly 1 degree out to the upper delta foreslope at a water depth of about
16 to 32 feet (5 to 10 meters). The delta slope angle then increases to approximately
15 degrees at the slope crest, then decreases with increasing water depth to about 328
feet (100 meters). The seabed continues to slope gently towards the west across the
deep waters of the Strait of Georgia, within the Project area (BCTC 2006).

1.4.3. Marine Habitat
The intertidal habitat along Point Roberts and the marine ecosystem of the Strait of
Georgia are highly productive. Enriched marine waters entering from the Strait of
Juan de Fuca mixes with freshwater outflow from the Fraser River, to create a highly
productive ecosystem. Salinity is seasonally stratified by the considerable freshwater
input and high turbidity from the Fraser River (BCTC 2006).
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Deep-water basins are the dominant habitat in the Strait of Georgia, with depths of
greater than 330 feet (100 meters) accounting for approximately 70 percent of the
total area. More than 65 percent of the total area of the Strait of Georgia is composed
of sand and mud, the dominant substrate in deep water (BCTC 2006).
The Project area contains a wide variety of fisheries resources, both finfish and
invertebrates. Intertidal mudflats contain native eelgrass (Zostera marina),
non-native eelgrass (Z. japonica), and patches of algae (Enteromorpha sp.). The
eelgrass beds on the seaward side of the mudflats are predominantly composed of
native eelgrass, with patches of non-native eelgrass (Figure 1-2). Appendix C
contains additional information on the eelgrass beds in the Project area.
A number of invertebrates are associated with these nearshore habitats, including
Dungeness crab (Cancer magister), bent nose clam (Macoma nasuta), Japanese little
clam (Venerupis philippinarum), mudsnails (Batillaria zonalis), cockles
(Clinocardium nuttalli), and bamboo worms (Maldanidae). The most common fish
species in the subtidal and intertidal area are staghorn sculpins (Leptocottus armatus),
starry flounders (Platichthys stellatus), three-spine sticklebacks (Gasterosteus
aculeatus), chum salmon (Oncorhynchus keta), and shiner perch (Cymatogaster
aggregata). These nearshore areas also provide spawning habitat for Pacific herring
(Clupea pallasi), surf smelt (Spircichus thaleichthys), and sand lance (Ammodyles
hexapterus), and rearing habitat for juvenile coho (Oncorhynchus kisutch) and other
salmonid species (BCTC 2006).
A variety of salmonids, including Chinook and coho salmon, seasonally use and
move through the Project area.
Marine bird habitat within the Project area includes: intertidal mud and sandflats;
cobble and mixed cobble/rocky beaches; and subtidal areas (i.e., deep water). This
habitat seasonally supports a wide variety of waterfowl, shorebirds, and marine birds.
Prey species for marine birds include bivalves, Dungeness crab, cockles, and a
variety of amphipods, isopods, and other invertebrates (Jacques Whitford 2006a).
The Project area also represents habitat for a variety of marine mammals.
Appendix D contains a detailed account of the marine habitats and species in the
Project area.
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1.5. Summary of Regulated Critical Areas
Critical areas regulated under Chapter 16.16 include geologically hazardous areas,
frequently flooded areas, critical aquifer recharge areas, wetlands, and fish and
wildlife habitat conservation areas. The following is a brief description of each
critical area and a review of the Project relative to each of those critical areas.
Table 1-1 summarizes the relevance of each critical area to Project.

Table 1-1.

Whatcom County Critical Areas
Included in Project Area?

Critical Area

Yes

Geologically Hazardous Areas
Frequently Flooded Areas

No
X

X

Critical Aquifer Recharge Areas

X

Wetlands

X

HCAs
HCA 1 – Streams

X

HCA 2 - State and Federal
listed Species Have a
Primary Association

X

HCA 3 – Habitats and Areas
Associated with a State
Priority Species

X

HCA 4 – Commercial and
Recreational Shellfish Areas
HCA5 – Eelgrass Beds

X
X

HCA 5 – Kelp Beds
HCA 6 – Herring Spawning

X
X

HCA 6 – Sandlance
Spawning
HCA 6 – Smelt Spawning

X
X

HCA 7 & 8 – Lakes and
Ponds less than 20 Acres

X

HCA 9 – Natural Area
Preserves and Natural
Resource Conservation
Areas

X

HCA 10 – Locally Important
Species and Habitats

X

Source: Whatcom Critical Areas Ordinance-Wildlife Habitat Conservation Areas Map and Article 7 CAO
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Geologically Hazardous Areas (Article 3)
Section 16.16.310 of Chapter 16.16 defines geologically hazardous areas to include
“…areas susceptible to erosion, landslides, earthquakes, volcanic activity and/or
other geological processes and pose a significant risk to people and property.”
The County’s critical areas maps identify the bluffs on the west shore of Point
Roberts as a marine landslide hazard area (unstable slopes). Because the bluff line is
located 575 feet (175 meters) to 2,500 feet (761 meters) east of the proposed cable
alignment, it would not be affected by the Project.

Frequently Flooded Areas (Article 4)
Section 16.16.410 of Chapter 16.16 defines frequently flooded areas as “…areas
located along major rivers, streams, and coastal areas where the depth, velocity,
intensity and frequency of flood water during major events presents a risk to human
life and property”.
A portion of the Project area is within the County-mapped “Velocity Hazard in 100Year Flooding” critical area. Figure 1-4 shows these frequently flooded areas in
relation to the Project.

Critical Aquifer Recharge Areas (Article 5)
Section 16.16.510 of Chapter 16.16 defines critical aquifer recharge areas as
“…having geologic conditions that allow high infiltration rates, which contribute
significantly to the replenishment of ground water.”
The Project would not occur within a critical aquifer recharge area.

Wetlands (Article 6)
Section 16.16.610 of Chapter 16.16 defines wetlands as “…areas that are inundated
or saturated by surface or ground water at a frequency and duration sufficient to
support, and that under normal circumstances, do support a prevalence of vegetation
typically adapted for life in saturated soil conditions. Swamps, fresh and saltwater
marshes, bogs, and some meadows are examples of wetlands.”
The Project would not occur within wetlands as defined in the CAO.
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Habitat Conservation Areas (Article 7)
Section 16.16.710 of Chapter 16.16 defines (HCAs) “…as being of critical
importance to the maintenance of certain fish, wildlife, and/or plant species.” It
categorizes the HCAs as follows:
1. streams;
2. areas with which federally and/or state listed species have a primary association;
3. state priority habitats and areas associated with state priority species;
4. commercial and recreational shellfish areas, including designated Shellfish
HCAs;
5. kelp and eelgrass beds;
6. surf smelt, Pacific herring, and Pacific sand lance spawning areas;
7. naturally occurring ponds under 20 acres in size;
8. naturally occurring lakes over 20 acres and other waters of the state including
marine waters, and waters planted with game fish by a government or tribal
entity;
9. natural area preserves and natural resource conservation areas; and
10. locally important species and habitats that have recreational, cultural, and/or
economic value to citizens of Whatcom County.
The CAO map, summarized in Figure 1-5, shows the HCAs within or in close
proximity to the Project area. Because the Project or portions of the Project would be
located within HCAs 2, 3, 5, 6, and 10, potential project affects on these critical areas
were evaluated in this report.
As required in Section 16.16.255 of the CAO, this report was prepared to be
consistent with best available science, with an analysis sufficient to protect critical
areas and to be consistent with the specific standards of the ordinance. This report
was also prepared to comply with Section 16.16.750 to determine “…whether or not
the species or habitat is present” and to serve as the required critical areas
assessment.
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Figure 1-5. Wildlife Habitat Conservation Areas
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Chapter 2. Field Studies and Methods
Section 16.16.255.H.5 of the CAO requires that critical areas assessment reports
include documentation of field studies and analytical methods. This chapter
identifies the relevant field studies conducted in the U.S. Project area and Canada,
summarizes the data and information gathered, and describes the methods used.

2.1. Existing Information
Jones & Stokes made use of the following studies conducted in the U.S. portion of
the Project area:
Fairbanks et al. (2004): an intertidal eelgrass delineation;
Entrix (2005): a subtidal eelgrass survey;
Jones & Stokes (2005a): a geoduck clam survey;
Jones & Stokes (2006a): a subtidal eelgrass survey; and
a variety of reports by WDFW, U.S. Fish and Wildlife Service (USFWS), Puget
Sound Action Team, and Whatcom County Water Resources Division (Marine
Resources Committee).
Sources of information reviewed and incorporated into this report specific to the
Canadian portion of the Project, but relevant to the U.S. Project area, include
technical data reports and assessment findings provided in BCTC’s Environmental
Assessment Certificate and Environmental Screening submitted to the British
Columbia Environmental Assessment Office and Canadian Environmental
Assessment Agency (BCTC 2006). In addition to these biophysical data reports and
assessment results, Jones & Stokes incorporated relevant information and analyses
from technical studies conducted by Robert Allan Ltd. Naval Architects (2006)
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regarding non-natural hazards, Golder Associates (2005a, 2005b) regarding natural
geohazards and seismic risks, and Precision Identification (2004) pertaining to
eelgrass delineation within the submarine cable right-of-way.

2.2. Field Investigations and Methods
This section summarizes the field investigations that have been conducted from 2004
through 2006 to characterize the biological resources within the Project area. As part
of the U.S. and Canadian environmental assessment and permitting requirements,
technical field studies have been conducted to:
identify, inventory, and characterize a wide variety of natural biophysical
resources within the Project area;
assess potential impacts to those resources; and
recommend measures to avoid, minimize, and mitigate potential adverse impacts.
Field investigations of marine resources were conducted for both the U.S. and
Canadian portions of this Project by Fairbanks et al. (2004), Entrix (2005), Golder
Associates (2005b), Jacques Whitford Limited (2006a, 2006b, 2006c, 2006d),
Precision Identification (2004), and Jones & Stokes (2005a, 2006a, 2006c). These
field investigations included eelgrass surveys, geoduck surveys, benthic sediment
surveys, and marine mammal monitoring.
Additionally, on February 22, 2006, Jones & Stokes marine and wildlife biologists
conducted a shoreline reconnaissance from the English Bluff Terminal south to the
Lighthouse Marine Park to observe beach conditions and wildlife.

2.2.1.

Eelgrass Surveys

Fairbanks Survey
During July 2004, Fairbanks et al. surveyed and delineated eelgrass habitat within
intertidal habitat in the U.S. portion of the Project area. Eelgrass abundance was
assessed by counting the number of stems within 02.69 square-foot (.25-squaremeter) quadrants that were randomly tossed 15 to 30 times within each of seven
polygons. Eelgrass abundance was also assessed at 328-foot (100-meter) intervals
along sonar track lines. The transition zone between areas dominated by Z. marina
and those dominated by a mix of Z. marina and Z. japonica were also mapped.
Fairbanks et al. found that eelgrass beds along the cable corridor were wider and
more abundant closer to the border between the U.S. and Canada; these beds were
narrower and less abundant toward the southern edge of the Project area.
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The eelgrass habitat was generally characterized as one of three types: continuous
Z. marina seaward of the low water mark near the U.S./Canadian border, patchy
Z. marina along the low water mark midway between the border and southern edge
of the U.S. Project area and patchy mixed Z. marina and Z. japonica shoreward of the
Z. marina areas (Figure 1-2).

Entrix Survey
In January 2005, Entrix (2005) conducted a quantitative subtidal eelgrass survey
within a portion of the Project area, as part of the marine-based geotechnical
investigation program undertaken in U.S. waters west of Point Roberts. The lower
edge of the eelgrass was mapped using a global positioning system (GPS) and a
bottom-profiling depth sounder. To validate the depth sounding results, scuba
surveys were conducted at five waypoints along the lower edge of the eelgrass bed.
A temporary marker buoy was placed at each waypoint. Divers then conducted a
circular search around each of the markers to characterize the eelgrass. In addition,
four transect dives were also completed. For each transect, the divers started from
the lower edge of the eelgrass and swam shoreward recording habitat observations
and eelgrass conditions along the way. Entrix (2005) reported:
The seaward edge of the eelgrass was approximately at -6 to -8 feet
(-2 meters to -2.5) MLLW. The width of the subtidal portion of the eelgrass
beds was between 100 feet (30 meters) in the south part of the study area and
300 feet (91 meters) in the north part.
The homogenous thin eelgrass described by Fairbanks et al. (2004) in the lower
intertidal zone became increasingly thinner and patchier in the subtidal zone. Entrix
(2005) verified these same results along all transects across the study site.

Jones & Stokes Surveys
Year 2005 Eelgrass Extent Survey
Jones & Stokes (2006a) conducted an eelgrass survey to delineate the outer margin
(seaward extent) of eelgrass during the 2005 summer growing season. The dive
surveys were conducted between September 12 and 15, 2005 (within the eelgrass
growing season), to determine the maximum seasonal extent of eelgrass beds
(Figure 1-2).
The subtidal winter eelgrass locations (Entrix 2005) were used as starting points for
the preliminary dive surveys. Using a GPS, Jones & Stokes’ biologists located the
northernmost Entrix waypoint and set anchor. Jones & Stokes’ divers descended to
the seafloor, swimming perpendicular and away from shore to locate the seaward
extent of eelgrass. If eelgrass was not present, the divers swam towards shore until
eelgrass was located.
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Next, the divers released a hand-held float at this point along this outer eelgrass
boundary, which the onboard biologist recorded with a GPS as the start point. The
divers continued along the outer eelgrass boundary while the surface biologist
recorded GPS positions indicated by a small float on a tether, diver air bubbles, and
occasional diver sightings. Due to limited currents, relatively shallow conditions,
and good underwater visibility, this method afforded a high degree of accuracy. Four
separate dives were completed within the U.S. portion of the Project area.
Appendix C contains this eelgrass survey report. The purpose of this survey was
threefold:
1. verify and compare summer 2005 eelgrass extent with that reported for winter
2005 (Entrix 2005);
2. characterize the eelgrass abundance (as dense, patchy, etc.); and
3. identify opportunities to avoid and/or minimize potential impacts to eelgrass
from proposed submarine cable installation.

Year 2006 Intensive Survey
WDFW requested an additional intensive eelgrass survey to quantify eelgrass habitat
in the Point Roberts area. Jones & Stokes conducted eelgrass surveys to identify a
cable alignment that would avoid as much eelgrass as possible and, where eelgrass
impacts are unavoidable, would intersect Z. japonica as opposed to Z. marina (Jones
& Stokes 2006c, in progress). Jones & Stokes used reconnaissance level and
modified intensive survey methods specified by WDFW (WDFW 2005). Specific
methods used to accomplish this objective were:
Examining of aerial photography to identify eelgrass beds in the area of patchy
Z. marina and patchy Z. japonica and Z. marina;
Walking transects in intertidal areas during low tides (to record eelgrass species
mix and abundance); and
Swimming transects in subtidal areas.
Upon completion (August 2006), the report of survey results will be submitted to
Whatcom County.

2.2.2.

Geoduck Surveys

Jones & Stokes (2005) conducted a geoduck assessment based on WDFW protocols
(Bradbury et al. 2000) and discussions with Bob Sizemore, WDFW shellfish
biologist (Sizemore, pers. comm.). The survey methods were designed specifically
for the proposed Project and to address WDFW requirements (Bradbury et al. 2000).
Jones & Stokes biologists, trained in WDFW geoduck survey protocols, conducted
the surveys from September 12 through 15, 2005. Surveys were conducted in areas
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identified for proposed cable installation. Five transects were set up perpendicular to
the shore at 1,000-foot (30.48-meter) intervals between the -18-foot and -70-foot
(-5.49-meter and -21.34-meter) elevations relative to MLLW.
A copy of the geoduck survey report prepared by Jones & Stokes is provided on a
compact disk in Appendix E (Supporting Documents).

2.2.3.

Benthic Sediment Surveys

During September 2005, Jacques Whitford (2006b) conducted sediment sampling in
intertidal areas at the English Bluff Terminal (Tsawwassen, B.C.) and at Point
Roberts in the U.S. Sediment samples were collected at low tide by divers along
transects, at water depths ranging from 6 to 8 feet (1.8 to 2.4 meters). Parameters
analyzed in the lab included pH, sediment particle size, total organic carbon, metals,
and polycyclic aromatic hydrocarbons (PAHs).

2.2.4.

Benthic Organisms

During 2005, Jacques Whitford (2006a) conducted benthic surveys and characterized
benthic resources within eelgrass, mudflat, and cobble beach habitats in the English
Bluff portion of the Project area, immediately north of the U.S./Canadian border.
Habitats and benthos in the survey area are representative of the habitats occurring
within intertidal areas in the U.S., further south along the Point Roberts shoreline.
The purposes of the surveys were to develop a qualitative overview of the benthic
habitat and organisms, and to achieve a quantitative sampling of the infauana using
2.69-square-foot (0.25-square-meter) quadrants with a random stratified design.

2.2.5.

Marine Mammals

In March 2005, Golder Associates (2005b) conducted marine mammal monitoring as
a permitting requirement of the geophysical survey to map near-surface geology and
seabed conditions within the cable corridor (Appendix E). Marine mammals were
visually observed prior to, during, and following mapping activities. This record of
incidental observations added site-specific data to the literature and knowledge of
marine mammals in the Project area. Additional sources of marine mammal
information for the Project area include review of reports by Calambokidis and Baird
(1994) and Keple (2002).

2.3. CAO Assessment Approach
As required in Section 16.16.255 of the CAO, critical areas assessment reports must
include a description and assessment of impacts to critical areas resulting from
proposed activities and uses (Whatcom County 2005). Chapter 3 includes a
description of all critical areas found in the Project area.
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Chapter 4 includes a description and analysis of potential Project impacts to these
critical areas. By definition, impacts include alterations that result in human-induced
change in the existing condition of a critical area, or affect the physical, chemical,
and biological conditions that provide the life-supporting and reproductive needs of a
species. The analysis of impacts is based on the life requirements of species and
locations and characteristics of the critical areas, and the changes or potential changes
to those critical areas anticipated during construction and operation.
Chapter 5 describes measures to eliminate or reduce project impacts to critical areas.
The mitigation measures described in Chapter 5 were defined using “best available
science” from research, inventory, monitoring, and surveys used to protect critical
areas and to avoid or reduce impacts.
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Chapter 3. Description of Critical Areas
within the Project Area
This chapter describes the Whatcom County critical areas identified within the
Project area: frequently flooded areas and HCAs.

3.1. Frequently Flooded Areas
A portion of the Project area lies within a frequently flooded area along the west
shore of Point Roberts (Figure 1-4). The CAO Frequently Flooded Areas Map
defines this area as “velocity hazard in 100-year flooding.”
This section describes the following characteristics of this frequently flooded area:
substrate type, depths, currents, tides, waves, and other oceanographic-related
environmental conditions (Corps 2006a).

3.1.1. Substrate Type and Depths
Surficial sediments on the tidal flats west of Point Roberts are predominantly sand
(60 to 80 percent), with a small percentage of silt-sized material. Surficial sediments
on the tidal flats and on the delta slope have a mean grain size of approximately
0.005 inch (0.125 millimeter), representing fine sand. Siltier sediments become
dominant on the delta slope below a water depth of approximately 164 feet
(50 meters). As part of the geohazards investigations for the Project, six boreholes
were drilled on the tidal flats in the vicinity of the proposed new cable routing to the
south of the existing cables. The borehole logs presented in the geohazards report
(Golder 2005a) describe the surficial sediments as ranging from fine to medium sand
to silty sand. Seabed sediments along the subtidal portions of the submarine cable
corridor range from sands to finer muddy sediments.
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The information reviewed for this Project indicates that the Roberts Bank delta front
is likely undergoing net erosion and that some deeper water segments of the route in
the Strait of Georgia may be undergoing net sedimentation. Seabed mobility and the
net erosion or sedimentation rates in these areas are not known. Multibeam surveys
show the widespread presence of features related to sediment transport across much
of the southern Roberts Bank slope and shallow subtidal zone, in water depths
ranging from less than 16 feet (5 meters) to more than 328 feet (100 meters). In the
Point Roberts area, a field of two- and three-dimensional subaqueous dunes extend
from nearshore 197 feet (60 meters) into the water (BCTC 2006).
Nearshore bare sand patches have been observed on 2006 aerial photographs of the
Project area and during intensive eelgrass surveys conducted by Jones & Stokes in
June 2006. These features can be seen on the aerial photograph presented in
Figure 1-2. The areas of bare sand were found to be raised slightly in elevation
above patches of eelgrass (mixed Zostera marina and Zostera japonica). The
difference in elevations were estimated to range from 2 to 6 inches (5 to 15
centimeters).

3.1.2. Currents, Tides, and Waves
Due to the complex bathymetry of the basin, there are tremendous variations in the
characteristics of the tide within the Strait of Georgia. In the vicinity of the
submarine cable corridor, tides are primarily mixed, mainly semi-diurnal, meaning
that there are two high and two low water stands per lunar day (25 hours) but
successive high and low water stands are of unequal height. Local winds within the
Strait of Georgia create surface waves and a wind stress on the water surface, leading
to surface drift currents together with vertical mixing in the upper water column
(BCTC 2006).
A limited number of current measurements collected by Kostaschuk et al. (1995)
indicates that currents are strongly aligned with the bottom contours and currents in
the flood-tide direction are stronger and more persistent than flows in the ebb-tide
direction. The measurements suggest that currents can exceed 1.5 feet (0.45 meters)
per second for an hour or two during a relatively large tidal exchange (Sea Science
Inc. 2001). Results of Acoustic Doppler Current Profiler surveys of the Roberts
Bank slope have shown local current speeds exceeding 3 feet (1.0 meter) per second
(Hill and Davidson 2002).
Surface waves are driven by storm winds – both local and distant. As a result of the
protection provided by Vancouver Island, the submarine cable corridor is primarily
exposed to waves generated by local winds over the Strait of Georgia. Given the
enclosed nature of the Georgia Basin, the waves in the Strait of Georgia can be
characterized as relatively low and of short period. The eastern portion of the
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submarine cable corridor at Roberts Bank would be primarily exposed to waves from
the south and southeast (BCTC 2006).

3.2. Habitat Conservation Areas
This chapter describes the HCAs within or in close proximity to the Project area.
Listed below are the designated HCAs within the Project area.

HCA 2. Areas with which Federal- and/or State-Listed Species Have a Primary
Association;

HCA 3. State Priority Habitats and Areas Associated with State Priority Species;
HCA 5. Kelp and Eelgrass Beds;
HCA 6. Surf Smelt, Pacific Herring, and Pacific Sand Lance Spawning Areas; and
HCA 10. Locally Important Species and Habitats that Have Recreational, Cultural,
and/or Economic Value to Citizens of Whatcom County.
The descriptions have been derived from Priority Habitat and Species data from
WDFW (WDFW 2005a), discussions with WDFW biologists, review of reports on
species and habitats, results of field surveys conducted in the Project area, and review
of Appendix D of the CAO.

HCA 2. Areas with which Federal and/or State Listed Species
Have a Primary Association
A number of species protected under federal and state regulations (listed species)
occur within and have a primary association with the intertidal and marine habitats in
the Project area. The CAO defines primary association as:
the use of a habitat area by a listed or priority species for breading/spawning,
rearing young, resting, roosting, feeding, foraging, and/or migrating on a
frequent and/or regular basis during the appropriate season(s) as well as
habitats that are used less frequently/regularly but which provide for essential
life cycle functions such as breeding/nesting/spawning (Whatcom County
2005).
Of the 12 listed species that may occur in Whatcom County, the Project area supports
or could support eight. The following three species have been sighted rarely in the
Project area or vicinity, if at all:
humpback whale (Megaptera noveangliae);
leatherback sea turtle (Dermochelys coriacea); and
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Steller sea lion (Eumetopias jubatus).
The remaining species likely present in the Project area include:
Chinook salmon (Oncorhynchus tshawytscha);
bull trout (Salvelinus confluentus);
southern resident killer whale (Orcinus orca);
bald eagle (Haliaeetus leucocephalus); and
marbled murrelet (Brachyramphus marmoratus marmoratus).
Puget Sound steelhead (Oncorhynchus mykiss), recently proposed for listing as
threatened, also is likely present.
Of the listed species, NMFS has designated critical habitat for Chinook salmon and,
more recently, for the southern resident killer whale (SKRW).
This section briefly describes how these species use the Project area. Appendix D
contains the names and designations of these species (Table D-2), as well as more
detailed descriptions.

Chinook Salmon
Adult and juvenile Chinook salmon occur throughout the nearshore and marine
portions of the Project area. Nearshore areas provide habitat for fish species that
serve as prey for subadult and adult Chinook, such as surf smelt, longfin smelt,
Pacific sand lance, eulachon, and Pacific herring (Fresh et al. 1998). Juvenile
Chinook salmon could also use the Project area as they migrate out of their natal
streams and rivers. NMFS has designated critical habitat for Puget Sound Chinook
salmon in nearshore habitat of the Project area (70 FR 52630). (See Section 9.1 of
Appendix B and Appendix D for more information on this species and its critical
habitat.)

Bull Trout
Adult bull trout may forage in the Project area. Stomach content analyses of bull
trout in Puget Sound indicate that they feed largely on forage fish that are likely
present in the nearshore environment of the Project area (Goetz et al. 2004).
(Appendix D and Section 9.2 of Appendix B contain more information on this
species.)

Steelhead Trout Puget Sound Distinct Population Segment
The steelhead trout Puget Sound distinct population segment (DPS) was recently
proposed for listing as threatened. Adult and juvenile steelhead could be present in
the Project area at any time of the year. The nearest rivers for anadromous steelhead
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include the Nooksack, Samish, and Skagit Rivers located approximately 30, 36, and
60 miles (48, 58, and 96 kilometers) away, respectively. Given the distance of these
rivers from the Project area, steelhead trout are not expected to be concentrated in the
Project area. (Appendix D and the technical memorandum at the back of Appendix B
contain more information on this species.)

Killer Whale
The SKRW and northern resident killer whale population ranges overlap within the
Project area. Members of these populations are commonly seen in the Strait of
Georgia and likely forage for adult salmon throughout the channels offshore of the
eelgrass beds within the Project area. The portion of the Project area that is deeper
than 20 feet (6.10 meters) is proposed SRKW critical habitat. (Appendix D, Section
9.3 of Appendix B, and the technical memorandum at the back of Appendix B
contain more information on this species.)

Humpback Whale
Humpback whales occur in Washington waters only during summer/fall feeding and
migration. The small number documented sightings of humpback whales in
Admiralty Inlet suggests that they are rare in the Project area. (Section 9.4 of
Appendix B contains more information on this species.)

Steller Sea Lion
Steller sea lions range along the North Pacific Rim from northern Japan to California
(Loughlin et al. 1992). No rookeries or haul-outs have been identified near the
Project area (WDFW 2005a), and Steller sea lions do not typically forage near the
shoreline. (Section 9.5 of Appendix B contains more information on this species.)

Leatherback Sea Turtle
The leatherback turtle is found off the coast of Washington only during summer and
early fall (September) when sea surface temperatures are highest. Because these
turtles typically only occur offshore, it is highly unlikely that they would be present
in the Project area during cable removal and/or installation. (Section 9.6 of
Appendix B contains more information on this species.)

Bald Eagle
According to the CAO Wildlife HCAs Map, bald eagle nests and foraging habitat
occur in the Project area along the western shoreline of Point Roberts (Whatcom
County 2005). (Appendix D and Section 9.7 of Appendix B contain more
information on this species.)
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Marbled Murrelet
No marbled murrelet nesting habitat exists within the Project area, but marbled
murrelets forage in the nearshore marine environment within the Project area.
(Appendix D and Section 9.8 of Appendix B contain more information on this
species.)

HCA 3. State Priority Habitats and Areas Associated with State
Priority Species
Priority species require protective measures for their perpetuation due to their
population status, sensitivity to habitat alteration, and/or recreational, commercial, or
tribal importance. Priority species include species identified by the State of
Washington as endangered, threatened, sensitive, or candidate; animal aggregations
considered vulnerable; and vulnerable species of recreational, commercial, or tribal
importance (WDFW 2006).
The Project area supports or could support a large number of priority fish and
wildlife species: fifteen species of birds; three species of marine mammals; eight
species of fish; and seven species of shellfish, shrimp, and urchins. (Appendix D
contains lists [Tables D-2 through D-5] and descriptions of these species.) These
species have been designated as priority due to their population status and sensitivity
to habitat alteration. Species listed are either known to occur within the Project area
or have the potential to occur given the presence of suitable habitat within the area.
The WDFW Priority Habitats and Species (PHS) database identifies two habitats for
priority species in the Project area (WDFW 2005a): great blue heron nesting habitat
and pigeon guillemot nesting along the shoreline.

Great Blue Heron
According to the CAO Wildlife HCAs Map, designated habitat for great blue heron
nesting and associated foraging occurs along the western shore of Point Roberts in
the Project area (Figure 1-5) (Whatcom County 2005). The great blue heron nesting
colony was established in Point Roberts in the 1970s and grew from a few pairs to
over 500 nests in the early 1990s. The colony was abandoned in 2004, and it is
believed that at least some of the birds relocated to Tsawwassen, B.C., to a colony of
approximately 400 nests south of the ferry causeway (WDFW 2005a; BCTC 2006).
Even though the Point Roberts colony has been abandoned, it retains the HCA 3
designation because the nesting habitat remains viable.

Pigeon Guillemot
The pigeon guillemot is a priority species that has been documented to nest on old
pilings near the Project area (Figure 1-5) (WDFW 2005a). Guillemots typically
forage nearshore and in water generally less than 65 feet (20 meters) in depth (Kuletz
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1998). Birds may occur in or near the Project area during the breeding season, which
extends from late April or early May through mid-August (Kuletz 1998).

HCA 5. Kelp and Eelgrass Beds
During 2005, Jones & Stokes (2006a) surveyed the seaward edge of eelgrass in the
Project area to verify previously conducted surveys (Fairbanks et. al 2004; Entrix
2005) and to determine the maximum seaward extent of the eelgrass during the
summer growing season. In 2006, Jones & Stokes conducted an intensive survey to
further delineate the extent of eelgrass along the proposed submarine cable
alignment. A copy of the 2006 report will be submitted to the County when
completed; electronic copies of the other relevant reports are provided in
Appendix E.
Two species of eelgrass (Z. japonica and Z. marina) grow in the nearshore portion of
the Project area. Eelgrass covers a broad area at the northern end of the Project area
and tapers off to the south roughly following the bathymetry of the area (Figure 1-2).
The upper limit of eelgrass growth is at about the +3-feet (+1-meter) contour relative
to MLLW. A mix of the thin-bladed, introduced species, Z. japonica, and the wider
bladed, native species, Z. marina are found between +3 feet (+1 meter) and 0
elevation. Seaward of the MLLW elevation, only Z. marina is found. At the
southern end of the Project area, eelgrass is patchy from the shoreward extent to
about the -3-foot (-1-meter) contour. Eelgrass is dense and continuous from about
-3 feet (-1 meter) to its seaward extent at about -6 feet (-2 meters) to -8 feet (-2.5
meters).
No kelp beds were found during the geoduck or eelgrass surveys conducted in 2005
and 2006 by Jones & Stokes. 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. Sea lettuce (Ulva sp.) and
green string lettuce (Enteromorpha intestinalis) are common near the beach
(BCTC 2006).
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HCA 6. Surf Smelt, Pacific Herring, and Pacific Sand Lance
Spawning Areas
According to the CAO Wildlife HCAs Map, spawning areas for Pacific herring and
surf smelt exist or could exist within or near the Project area (Figure 1-5). Surf smelt
may spawn in the nearshore area; herring have historically spawned in the eelgrass
beds previously described. Sandlance spawning has been reported on the east coast
of Point Roberts, but not in the Project area (Bargmann 1998).

HCA 10. Locally Important Species and Habitats
The CAO defines locally important habitat areas as follows:
…locally important species and habitats having recreational, cultural, and/or
economic value to citizens of Whatcom County, including the marine
shoreline and the associated marine riparian zone. These areas provide
habitat for fish and wildlife including but not limited to seabird and shorebird
foraging and nesting sites, and harbor seal pupping and haulout sites.
(Whatcom County 2005).
The proposed submarine cable alignment crosses marine nearshore habitat,
designated as locally important habitat for seabird and shorebird foraging.
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Chapter 4. Description and Analysis of
Potential Adverse Impacts to
Critical Areas
4.1. Introduction
This section describes and analyzes the potential impacts to the frequently flooded
areas and HCAs within the Project area or portions of the Project area, as described
in Chapter 3. Section 16.16.255 of the CAO states that the critical areas assessment
report shall include “an analysis of potential adverse critical area impacts associated
with the proposed activity…”
To address this requirement, this chapter includes:
a discussion of the impact assessment approach;
a description of the impacts from activities associated with construction,
operations and maintenance, and accidents and malfunctions; and
a discussion of impacts specific to frequently flooded areas and HCAs, and their
associated species and species groups.
Additional information on potential impacts of the Project to federally listed species
can be found in Appendix B.
Proposed measures to avoid and/or minimize potential adverse impacts are presented
in Chapter 5 of this report.
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4.2. Approach for Analyzing Potential Adverse
Impacts
The process for analyzing potential adverse impacts included:
characterizing habitat and species occurrence and use within the Project area;
reviewing the literature on the physical and biological requirements of habitats
and species;
collecting and reviewing information regarding the effects of Project activities on
habitats and species.
collecting and reviewing information on the types of activities proposed and the
location, frequency, duration, and magnitude of the proposed activities; and
applying information on standards, criteria, guidelines, and recognized thresholds
used to evaluate potential changes in a measurable parameter or resource.
Information on habitat, species occurrence, and species life requirements was derived
from resource databases and studies conducted within the Project area and region by
federal and state agencies, and BCTC’s consultants. Information regarding the
effects of Project activities was derived from the variety of scientific research and
information regarding the response of habitats and organisms to human-induced
change. Standards, criteria, and guidelines (e.g., water quality, noise, work windows)
were derived from agency regulations and established industry standards.
Information on the types of activities associated with the cable replacement is
summarized in Appendix A and the BCTC Environmental Certificate Application in
Appendix E (BCTC 2006).
The following terms defined in the Endangered Species Act are used in the analysis
of potentially adverse impacts.
Direct effects: 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: those effects 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.
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4.3. Potential Impacts to Critical Areas from
Construction
4.3.1. Frequently Flooded Areas
This section provides an analysis of potential adverse effects to frequently flooded
areas on flood heights and velocities; public health, safety, and property; and flood
damage from filling, grading, or dredging.

Flood Heights and Velocities
Construction-Related Activity
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 MLLW.

Potential Adverse Impact
There would be no adverse direct or indirect effects to flood heights and velocities
because the structures would be constructed above the substrate within the intertidal
zone and the bottom profile would not change.

Health, Safety, and Property
Construction-Related Activity
The Project would be constructed during work windows (most likely from July 16
through October 14) to be established by the Corps and Washington Department of
Fish and Wildlife (WDFW), to protect sensitive life history stages of listed species
(juveniles) and their prey. The construction period would be during a time of low
likelihood of major storm events. Cable placement and water-jetting in the intertidal
zone would not be conducted during high wind conditions or storm events.

Potential Adverse Impact
There would be no adverse direct or indirect effects (i.e., no danger) to health, safety,
and property because the structures would be built above the substrate within the
intertidal zone and the bottom profile would not change.
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Flood Damage From Filling, Grading, or Dredging
Construction-Related Activity
The three cables would be buried in the intertidal zone (0.85 mile [2.16 kilometers]
within the U.S.) using a remote-controlled water-jet. Up to 4,462 cubic yards (3,411
cubic meters) of sediment would be displaced by water-jetting. Based on previous
project experience, approximately 70 percent of the displaced sediments are
estimated to return immediately to the trench, the remainder would be temporarily
suspended in the water column or fall on either side of the trench (MacPhail pers.
comm.). Following cable installation, bottom sediments are expected to fill into any
remaining depressions along the trenches as a result of tidal exchange and wave
action.

Potential Adverse Impact
None of these construction activities are expected to increase risk of flood damage.

4.3.2. Habitat Conservation Areas
This section provides an analysis of potential adverse impacts to water quality, noise,
habitat alteration and loss, and species use related to HCAs within the Project area.

Water Quality
Applicable Regulations and Standards
The Washington Department of Ecology (Ecology) will define the water quality
requirements for the Project through its water quality certification process. Turbidity
would be monitored to ensure minimal turbidity impacts from cable removal,
decommissioning, and installation, and to ensure turbidity is not elevated more than 5
nephelometric turbidity units (NTUs) over background at a distance of 150 feet from
the installation activity (Table 4-1).

Table 4-1. Turbidity Water Quality Criteria
Parameter
Turbidity

Criteria
5 NTUs over background when the
background is 50 NTUs or less
10% increase in turbidity when the
background turbidity is more than
50 NTUs
The point of compliance shall be at
a radius of 150 ft. (45 m) from the
activity causing the turbidity
exceedance.

Ft = feet; m = meter; NTU = nephelometric turbidity units
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Construction-Related Activity
Project-related activities potentially affecting water quality include cable removal and
installation. Potential effects to water quality during cable removal would include
localized increases in suspended sediment and organic material in the water column
resulting from disturbance of sediments and removal of the encrustations of marine
life from existing cables.
As detailed in Appendix A, the cables are to be buried within the intertidal and
shallow subtidal zones to approximately -13 feet (-4 meters) below MLLW. Seaward
of -13 feet (-4 meters), the cables would be laid on the sea bottom. Currents and
wave action along the shoreline west of Point Roberts 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, 0.6 to 4.8 percent silt, and 1.2 to 2.1 percent clay
(Jacques Whitford 2006c).
To analyze potential impacts, the maximum volume of sediment disturbance during
cable installation within the intertidal and shallow subtidal areas was estimated based
on the following assumptions:
Each cable would be buried to a depth of approximately 3 feet (1 meter);
The width of each installation trench would be approximately 3 feet (1 meter);
and
The length of cables to be buried within the U.S. intertidal and shallow subtidal
areas would be 4,462 feet (1,360 meters).
Given the above, each cable is estimated to fluidize approximately 1,487 cubic yards
(1,137 cubic meters) of marine sediments. As this disturbance would occur three
times (once per cable), the total volume of disturbed sediment would be up to 4,462
cubic yards (3,411 cubic meters). Based on previous project experience,
approximately 70 percent of the displaced sediments are estimated to immediately
return to the trench with the use of a water-jetting system (MacPhail pers. comm.).

Potential Adverse Impact
The potential for water quality impacts would be minimal during removal of
submarine cables, because buried cables (i.e., cables within eelgrass habitat) would
be abandoned in place. Minor and temporary impacts to water quality would occur
where cables are removed in open water. Temporary water quality impacts are
predicted during the installation of the three new submarine cables within the
intertidal and shallow subtidal areas.

Turbidity and Suspended Sediments
Potential effects to water quality during cable removal and installation may include
localized increases in suspended sediment and organic material in the water column.
It is anticipated that the silt fraction of sediments would be readily suspended during
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removal and installation of the cables. However, the currents within the vicinity of
the Project area are anticipated to quickly disperse the fine sediments so that no
residual increase in turbidity would occur. This conclusion is based upon
construction monitoring observations conducted for a similar project (Cable 5
Submarine replacement project at Cook Cove, Galliano Island, B.C.), which reported
that a small plume of suspended sediments created during the water-jetting process
dissipated within 1 hour of ceasing activities (EBA Engineering Consultants 2004).
Sediments at that location included a mixture of sand, gravel, boulders and fine silt,
similar to what is expected along the Point Roberts nearshore.
Suspended sediments are expected to resettle on the seabed after disturbance, the rate
and location of which are dependent upon sediment grain size and the water currents
in the area. Fines (silt and mud) will drift longer distances in the water column;
sediments at each site are composed predominantly of sands and gravels with limited
fines.
Suspended solids may have lethal, sublethal, or behavioral effects on fish. For
example, suspended solids can reduce feeding and growths rates and alter migration
patterns of salmon in nearshore habitats (BCTC 2006). Similarly, reduced feeding
rates, avoidance behavior, and suffocation due to effects on gill function have been
demonstrated in herring as a result of suspended sediments (BCTC 2006). There
may also be indirect effects on fish through alterations within localized food web
structures. For example, copepods (an important fish prey item) show negative
effects and reduced numbers when there is moderate loading of suspended solids.
This may have localized effects on prey selection in some fish species. The severity
of the effect of suspended sediments increases as a function of sediment
concentration and duration of exposure (BCTC 2006).
Although turbidity can have direct effects on fish, the distribution of animals relative
to the water-jetting operation would also have an effect on exposure to suspended
sediments. The species that would be most affected are fish species that are using the
habitat adjacent to the cable during the water-jetting operations. However, fish and
other mobile animals’ exposure to sediments would be limited to minutes and hours,
because they are able to move out of or avoid any sediment plume.
Water quality impacts may also temporarily affect foraging birds. In particular, those
species that hunt by sight, may avoid foraging in areas of reduced visibility. These
birds may avoid the area through the duration of the water-jetting activity.

Sediment Contamination
There are no known sources of sediment contamination in the Project area, and the
installation of the three new cables is not expected to cause any degradation of water
quality other than a temporary increase in turbidity.
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Accidental Spill or Discharge
Potential impacts to water quality also include accidental spill or discharge of
hydraulic fluids, fuels, coolant, or other material from the cable-laying vessel or
water-jetting equipment during cable installation. The risk of such accidental
discharges is considered to be low due to requirements for spill prevention and
containment. The cable-laying vessel would operate with all spill prevention and
response equipment required by the U.S. Coast Guard and Canada.
Other possible effects on water quality would be from discharges by work vessels
such as domestic waste (sanitary waste and grey water) and bilge water. These
vessels will conform to applicable U.S. and Canadian regulations, and will follow
best management practices (BMPs) regarding discharges in the marine environment.

Noise
Applicable Regulations and Standards
The Washington State Department of Transportation (WSDOT) has evaluated several
noise studies and biological opinions from the National Marine Fisheries Service
(NMFS) and USFWS, and has promulgated disturbance thresholds for salmon and
for marbled murrelets in its biological assessment preparation guidance document
(WSDOT 2006). This analysis assumes these WSDOT thresholds. Therefore, the
zone of impact for a “not likely to adversely affect determination” would be located
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. These values would also apply to other fish and marine bird
species.
Cetaceans are known to avoid anthropogenic noise with sound pressure levels
between 140 dB and 160 dB; strandings have been associated with U.S. Navy sonar
use estimated at about 235 dBRMS (NMFS 2005). The minimum threshold level of
effects on killer whales is not well understood (NMFS 2005). For this analysis, the
threshold of effect for this species is assumed to be 130 dB, the Puget Sound Harbors
ambient noise level (WSDOT 2006).
To make a conservative estimate of the potential for terrestrial noise impacts, the
analysis assumed that the threshold would be audible at bald eagle nests on the
western shore of Point Roberts. It also assumed that an eagle might be affected if the
boats were in plain sight and the boats generated ambient noise levels plainly audible
above background at the eagle nest, and that noise from the intruding source would
be plainly audible at 5 dBA above normal background.
The U.S. Forest Service (Harrison 1980) has reported a range of normal background
noise levels for a beach environment; this analysis assumed that this range would
apply in the Project area. Based on the U.S. Forest Service data, the assumed
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background noise levels would be about 40 dBA under calm conditions, and about 50
dBA with moderate wind and light surf (Table 4-2).

Table 4-1. Summary of Terrestrial Background Noise and Audible
Threshold
Weather Condition

Background
Level (dBA)

Audible Threshold

(dBA)

Predicted Distance to
Audible Threshold feet

Calm winds and no surf

40

45

3200

Moderate conditions with light surf

50

55

800

Underwater noise is described in this section as either dBPEAK (the maximum
instantaneous sound level), or 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). Various methods have been proposed for calculating the
attenuation of underwater noise over distance. JASCO Research Ltd prepared a
detailed noise study for the Project, using its Marine Operations Noise Model
(MONM) that is based on the U.S. Naval Research Laboratory’s Range-Dependent
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 simpler models. However, since the JASCO
(2006) report did not specifically address the question of distance to accepted effects
thresholds for salmonids and murrelets, this analysis includes 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).
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 and
cable-laying vessel): 177 dB broadband acoustic source level at 1 meter (JASCO
2006).
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Underwater noise measurements conducted at the Port of Melbourne on container
ships indicate 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 cablelaying vessel. This value is assumed here to be similar to the dBRMS sound level from
the vessel because it is a steady state sound source.
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).

Construction-Related Activity
The types of acoustic emissions that would occur with the Project would be activity
specific and of varied frequency and intensity. Project-related marine activities
predicted to produce underwater acoustic emissions include vessel operation and
water-jetting.

Vessel Operation
A review of available literature found no published source levels for a cable-laying
vessel. Noise would be generated during removal of the 138-kV cables and
installation of the 230-kV cables. Sources of noise would be primarily from the cable
ship and outboard-powered launches. The cable-laying vessel would be a ship with
hydraulic equipment either below-deck or within an open-air hold. In that case, the
noise emissions from the cable installation boat might 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 a 50-foot [15 meters] reference distance (Preston pers. comm.).
Transfer of the submarine cables from the cable-laying vessel to shore would require
operation of small workboats with outboard engines in shallow waters. Work
involving small workboats would be limited to a few days at the English Bluff cable
landing. Moreover, similar craft commonly frequent the Project area. Results of
acoustic modeling of such vessels suggest negligible acoustic contributions. The
average noise level of an 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 workboats would be 73 dBA at a 50-foot
[15-meters] reference distances.
The combined noise level for the cable-laying vessel and one of the workboats
operating nearly side-by-side would be 75 dBA at a 50-foot (15-meter) reference
distance. For this assessment, it has been assumed that noise would propagate
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outward from the boats at an attenuation rate of 5 dBA per doubling of distance. The
other workboats operating separately would produce less noise.

Water-Jetting Equipment
Acoustic emissions resulting from water-jetting activities are less understood, and no
representative samples were located (JASCO 2006). Expert opinion (D. Hannay, as
referenced in BCTC 2006) suggests that source levels associated with water-jetting
are low.

Potential Adverse Impact
Under calm conditions, noise generated from the cable-laying vessel and one
workboat operating together (worst case noise scenario), would be plainly audible
(45 dBA) at a distance of 3,200 feet (960 meters). Under breezy conditions, the
distance at which both vessels operating together would be plainly audible would be
much less, approximately 800 feet (240 meters).
Therefore, noise emissions caused by the Project would be audible from the eagle
nests under calm conditions, but not under moderately windy conditions. Noise
estimates are summarized in Table 4-3.
The cable-removal and cable-laying vessels, support launches, and workboats used
for the proposed cable installation would generate underwater noise. The
predominant source of noise is anticipated to be the propulsion system for the
vessels. The water-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.
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 4-2.
An additional detailed noise analysis was prepared for the Project, (JASCO 2006).
using a more detailed method than those 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
1,600 feet (500 meters) of the cable-laying vessel. JASCO also predicted that the
110-dB noise contour would be approximately 361 feet (110 meters) from support
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vessels (motor launches). Sound level contours from the JASCO analysis are shown
in Figure 4-1. The results of the JASCO MONM study are also included in
Table 4-3.

Figure 4-1. Underwater Noise Level Contours for a Ship Laying and
Removing Cable 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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Table 4-2. 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 (Vagel
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 4-1

Not reported
(<328 ft [100 m])
See Figure 4-1

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 ft (485 m)

261 ft (856 m)

Motor Launch7

Practical
Spreading (Vagel
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 Night time 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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Habitat Alteration and Loss
Construction-Related Activity
Cable burial would result in temporary disturbance to eelgrass. 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 Project area and to the area immediately north of the Project area in
Canada. 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 patches of Z. marina with bare sand.
Some additional area may be affected by sediment displaced during water-jetting.
Considering the sandy substrate condition at this site, sediment displacement would
be minimal. Eelgrass adjacent to the buried cable trench may continue to grow, if a
sufficient leaf length remains unburied. However, within the 1-meter disturbance
corridor, some eelgrass may be completely buried and not recover immediately. The
total eelgrass disturbance (of about 1.3 acres [5,100 square meters] in the U.S. and
Canada) constitutes approximately 0.4 percent of the area mapped as eelgrass habitat
in the Project area and approximately 0.11 percent of the entire bed including 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.
Subtidal habitat below -13 feet (-4 meters) MLLW would be minimally affected by
the removal of the existing 138-kV cables and the laying of the new cables on the sea
bottom. Essentially, artificial habitat provided by the old cables would be lost and
new habitat created with the installation of the new cables.

Potential Adverse Impact
Eelgrass
This entire area of eelgrass disturbance is expected to recover in approximately 1 to 3
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
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bed (the Fidalgo landing) recovered within the 1st year of 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 within the Project right-of-way west of Point
Roberts, including:
a large eelgrass bed (several acres);
high density of eelgrass shoots (>8 turions per 0.25 meter) in the main body of
the bed; and
adjacent to a large open-water channel with current velocities up to 4 knots or
more at the outer edge.
Where the cables would cross dense eelgrass, the eelgrass would likely recover in the
first year; patchy eelgrass beds are expected to recover in 1 to 3 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. As previously indicated,
each of the cable trenches is anticipated to be approximately 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 meter) long, 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 existing bare sand areas between eelgrass patches in the Project Area. In
North Carolina, the biomass of pink shrimp 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 continuous eelgrass. The cable
trenches in eelgrass beds of the Project area would likely also continue to be used by
a variety of species that inhabit the adjacent eelgrass beds.

Subtidal Habitat
The existing cables currently offer a point of attachment for macro-algae, sponges,
and other sessile marine organisms. However, cable removal would allow for the
recovery of natural substrate conditions along those cable alignments.
The cables would result in a minor change in the pattern of growth of alage, sponges,
and other bottom-dwelling and sessile organisms because the new cables will be
located in a different location than the old cables. Based on photographs of the
existing submarine cables, the new cables would provide an attractive substrate for
sessile organisms and would therefore not be considered an adverse impact on
habitat.
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Species Use
This section presents a species-specific assessment of Project impacts. The impact
information is presented by species, or in some cases, as groups of species with
similar life requirements. To reduce duplication, information regarding impacts to
the nine federally listed species is presented in summary form, with more detailed
analysis provided in Appendix B.

Federal and State Listed Species
Chinook Salmon
Increased turbidity, noise, and activity during cable removal may cause Chinook
salmon to avoid the immediate area involved during cable installation. In addition,
cable installation would cause a temporary loss of eelgrass along each cable
alignment. Section 9.1 of Appendix B contains a detailed analysis of impacts to
Chinook salmon.
The noise level currently used as a threshold for fish injury by the regulatory
agencies is 180 dBPEAK (WSDOT 2006), although more recent analysis indicate that
this threshold may be overly conservative (Hastings and Popper 2005). Cable
removal or installation is 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. This
disturbance is anticipated to last for about nine days in 2007 (cable removal) and up
to 16 days in 2008 (cable placement and burial).
Limiting construction to the in-water work window would further reduce the
potential for impacts to Chinook salmon as the construction would be timed to
minimize effects on salmonids and the species that salmonids prey upon.

Bull Trout
It is not known to what extent bull trout use the Project area (Jones & Stokes 2006b).
However, it is reasonable to assume that bull trout are present in the Project area at
times and could, therefore, be affected by the Project. Please refer to Section 9.2 of
Appendix B for a detailed analysis of impacts to bull trout. Project affects on bull
trout would probably be limited to avoidance of the noise and turbidity generated by
the Project, as previously described for Chinook salmon. As previously described,
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.

Southern Resident Killer Whale
SKRWs occur within the Project area, and could be affected by noise and activity
associated with the Project. For the purpose of this analysis, it is assumed that the
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threshold at which noise may affect killer whales is the ambient noise level,
estimated at 130 dB. During cable removal and installation, the cable-laying vessel is
estimated to generate sound above this threshold within a radius of 853 to 1,600 feet
(260 to 500 meters). Several workboats would also be used intermittently in
nearshore areas, and are expected to generate noise above the 130-dB threshold
within a radius of about 360 to 486 feet (110 to 148 meters). Within the sound
threshold radius, SKRWs would likely be able to detect the sound and avoid the area.
As previously described, 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 SRKWs.
Section 9.3 of Appendix B contains a detailed analysis of potential impacts to
SRKWs.

Humpback Whale
If humpback whales were to occur in the Project area, they would be subject to the
same noise impacts as SRKW populations. However, due to the infrequent use of the
Project area by humpback whales, the probability of humpback whales being affected
by the Project is much lower than that of SRKWs.
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.

Steller Sea Lion
If Steller sea lions were to occur in the Project area, they would be subject to the
same noise impacts as SRKW populations. However, due to the infrequent use of the
Project area by Steller sea lions, the probability of this species being affected by the
Project would be much lower than that of SRKWs.
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.

Leatherback Sea Turtle
Because leatherback turtles are very rare or absent from the Strait of Georgia, the
Project would have a negligible potential for impacts to this species.

Bald Eagle
Construction noise and activities could disturb nesting, foraging, or roosting bald
eagles. Although Project activities would occur within a submarine cable right-ofway, noise and visual disturbances would extend to adjacent upland areas, up to
0.5 mile (0.8 kilometer) from the site. These disturbances could result in temporary
behavioral changes (e.g., foraging eagles may avoid areas near the Project site),
lasting only for the duration of Project construction (several days over a period of one
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to three months in 2007 and again in 2008). Thereafter, the Project is not expected to
adversely affect eagle survival or productivity.
The WDFW management recommendations for bald eagle nests on non-federally
owned lands include 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). The cable alignment would be farther than 2,600 feet
(800 meters) from known bald eagle nests. Disturbance to active eagle nest sites
would be minimized through the short duration of constructions. Since no trees
would be removed and no new roads constructed, there would be no alteration, loss,
or fragmentation of eagle nesting habitat.
Section 9.7 of Appendix B contains a detailed analysis of impacts to bald eagle.

Marbled Murrelet
Marbled murrelets have been observed in open water in the Project area, although no
designated murrelet critical habitat or nests have been documented within the Project
area (WDFW 2005a). No direct effects to nesting marbled murrelets are expected to
occur. Temporary disturbance to individual murrelets and site avoidance during
cable replacement may occur.
Section 9.8 in Appendix B contains information regarding marbled murrelets.

Priority Species and Habitats
Waterfowl and Marine Birds
Waterfowl and marine birds are identified as priority species by Whatcom County
(Appendix D of the Whatcom County CAO). While no HCAs specific to waterfowl
or marine birds (i.e., no significant breeding or large concentrations) occur within the
Project area, these groups of birds are strongly associated (i.e., regularly occur and
forage in the area) with eelgrass habitat. Construction of the cables within the U.S.
would occur (likely from July 16 through October 14) during a time when wintering
waterfowl have not yet arrived and no large concentrations of marine birds are
present in the Project area.
The environmental effects of the Project on waterfowl and marine birds has been
assessed by determining the relative abundance and distribution of birds in the
Project area and their habitat associations at different times throughout the year.
Potential environmental effects to waterfowl and marine birds could include:
habitat alteration;
sensory disturbance; and
direct mortality.
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Habitat alteration may occur as a result of the installation of the 3 new submarine
cables in the intertidal area west of Point Roberts. The intertidal mudflats and
eelgrass beds are foraging areas for numerous species of waterfowl and marine birds.
Waterfowl use the intertidal zone within the Project area for foraging and loafing.
However, the Project area constitutes only a portion of the foraging and loafing
habitat available to waterfowl and marine birds around Point Roberts peninsula. A
majority of the waterfowl species included in this analysis is migratory and would not
be expected to be present during the mid-July to mid-October 2007 cable removal
period or mid-July to mid-October 2008 cable-laying period. The construction noise
and presence of vessels and construction workers would cause waterfowl to avoid the
construction zone, and to forage and loaf elsewhere during the time of cable removal,
laying, and burial.
Sedimentation could cause indirect environmental effects through a reduction in or
contamination of localized food sources, such as fish, bivalves and crustaceans.
Temporary or permanent reductions in habitat quality may increase energetic
requirements, and some birds may be forced to occupy sites of lower habitat quality.
Waterfowl would return to the construction area following the construction period.
Species of marine birds that are likely to be present during summer include common
murre, pigeon guillemot, marbled murrelet, rhinoceros auklet, tufted puffin, and all
three species of cormorants (Nysewander et al. 2005). Since marine birds are most
abundant in the Project area during spring and fall migration and the winter periods, a
lower diversity and number of marine bird species, including the majority of the
priority species, would be expected to occur in the Project area during the late
summer construction period. Consequently, the number of marine birds that may be
displaced due to habitat alteration is low and there is not likely to be adverse impacts
from the Project due to the availability of extensive foraging and resting habitat
elsewhere in the Project area and local vicinity.
Effects in the intertidal area would result from the presence of vessels and equipment,
during cable burial the intertidal and subtidal areas west of Point Roberts. In the
subtidal area, the presence of vessels and equipment could disrupt movement patterns
of marine birds. Most waterfowl and marine birds would likely avoid the
construction activities. However, in certain cases, some species may be attracted to
vessels. Should this occur, birds may experience mortality from striking vessels,
infrastructure, or equipment.

Wading and Shorebirds
Wading and shorebirds are identified as a priority species by Whatcom County in
Appendix D of the CAO. Great blue herons have historically nested on the west
shore of Point Roberts and foraged heavily in the intertidal zone (i.e., eelgrass).
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Other wading and shorebirds are strongly associated (i.e., regularly occur and forage
in the area) with eelgrass habitat.
Of the wading and shorebirds that may occur in the Project area, the following
species may occur during summer: black-bellied plover, semipalmated plover,
killdeer, greater yellowlegs, willet, spotted sandpiper, whimbrel, long-billed curlew,
red knot, sanderling, western sandpiper, dunlin, and short-billed dowitcher
(Buchanan 2004). Great blue herons commonly occur in the study area during
summer (Nysewander et al. 2005).
As with the waterfowl and marine birds, impacts to shorebirds and wading birds
would relate to foraging and loafing (Appendix D). Shorebird use of the nearshore
area occurs in the shallows or exposed substrate, primarily during low and
transitioning tides. Disturbance from construction may cause temporary changes in
the use of a small portion of foraging habitat available to shorebirds and herons.
Birds may temporarily move to other areas for feeding, returning when construction
has ceased. Water-jetting would cause temporary localized changes in substrate and
a reduction in prey densities for shorebirds and herons. Birds may be attracted to the
construction zone to opportunistically feed on invertebrates exposed during
water-jetting. Installation of the cables would ultimately result in an incremental
reduction in prey densities in the impact area. The visibility of prey items may be
affected if there is an increase in sediment in the water. However, this environmental
effect would be site-specific (localized) and short term, and normal water clarity is
expected to return within one tidal cycle. As previously noted, there is extensive
foraging and resting habitat in the vicinity of the Project, from Roberts Bank to
Boundary Bay. It is anticipated that cormorants and herons would use other areas
during the construction activities and survival of local individuals or populations
would not be affected.
Great blue herons feed on a variety of forage fish found in the shallow intertidal and
subtidal waters along much of the western shore of Point Roberts, primarily within
0.5 to 3 miles (2 to 5 kilometers) of breeding colonies (Larsen et al. 2004). The
intertidal areas at English Bluff and the lower Fraser River delta and Boundary Bay
are within the 3 miles (7 kilometers) of the active heron colony at Tsawwassen, B.C.
During cable removal and installation, the more mobile prey (e.g., forage fish) are
expected to move out of the disturbance zone, but would likely return to the area
during the next high tide cycle to opportunistically feed on prey exposed during cable
installation. In turn, great blue herons may also return to forage in the disturbance
area.
In addition, since no trees or other terrestrial vegetation would be removed to
facilitate the cable installation, nesting habitat for great blue herons would not be
altered or removed.
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Marine Mammals
A temporary decrease in habitat quality would likely occur as a result of the removal
of existing cables in deep water and installation of new cables in the intertidal and
subtidal areas. This effect would be mostly linked to noise production from the
cable-laying vessels and other equipment that have the potential to cause hearing
damage to marine mammals or deter them from the area. Habitat quality may also be
reduced through potential increase in turbidity due to suspension of sediments during
the removal and installation of cables in the intertidal zone. This could affect marine
mammal-feeding activities in the area, if they are present during construction.
Most marine mammals likely would avoid the area during construction activities.
However, in some cases, they may be attracted to vessels or unaffected by vessel
presence while transiting through the area. In these instances, Marine mammals
could strike the cable-laying vessels or workboats, resulting in marine mammal
injury or mortality.

Forage Fish
There would be no impact to forage fish habitat from removal of existing cables
because cables would be cut, capped, and left in place in the intertidal zone in the
U.S.
The temporary loss of eelgrass from cable installation would reduce the total quantity
of available herring spawning substrate and the primary productivity of the eelgrass
beds during the period of recovery (1 to 3 years). The affected eelgrass area (1.3
acres [5,260 kilometers]) is approximately 0.4 percent of the eelgrass in the Project
area, or about 0.11 percent of the contiguous eelgrass area (including area north of
the Canadian border). The effect of the temporary loss of eelgrass on herring
spawning is not expected to be significant because spawning substrate is not
considered to be a limiting factor in the Project 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 numbers.
Surf smelt spawn on beaches with specific mixtures of coarse sand and pea gravel.
They spawn year-round but concentrate during spring and summer in this region.
Although sand lance spawning has not been documented in the Project area,
conditions there may also be suitable for sand lance spawning.
Construction of the Project could result in the temporary loss or modification of
spawning habit for surf smelt and sand lance, although the proposed submarine cable
alignment may be located far enough off shore to avoid direct habitat loss. The
Project may result in an incremental reduction of suitable spawning habitat for surf
smelt and sand lance along the Point Roberts shoreline. This reduction would be
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temporary, and limited to less than 1 year since both species rely on sandy and
gravelly substrate rather than eelgrass for spawning.

Rockfish
If present, rockfish would be found in deep water within the Project area and
therefore, could be affected only by cable-removal and cable-laying activities beyond
the intertidal zone. Although no detailed surveys of rockfish have been completed
for this Project, there appears to be limited suitable habitat for rockfish based on
studies of the substrate conditions along the cable corridor (Terra Remote Sensing
2005).

Shellfish and Invertebrates
There are no known concentrations of priority species of shellfish and no designated
recreational shellfish harvest areas in the Project area. Macrofauna in the cable rightof-way is dominated by sea cucumbers, bivalves, urchins, and sponges.
During construction, the existing 138-kV cables beyond the eelgrass beds would be
removed before installation of the new submarine cables. The existing cables have
been in place for approximately 50 years and information from cable inspections
indicates that the cables are encrusted with marine organisms. Upon removal, the
cables would be cleaned using a high-pressure stream of water and the marine
organisms returned to the water. There will be some mortality of organisms washed
off of the cables, but some organisms would survive and re-establish on the bottom.
Highly mobile species such as crabs, shrimp, and octopi are likely to avoid the area
where operations are underway and therefore avoid mortality. However, during their
molting period (May through August), Dungeness crabs are less mobile.
Some invertebrates may be crushed during the installation of the new cables. Species
most at risk are the slow-moving or sessile (attached) species, such as echinoderms,
polychaetes, and some bivalve species. Water-jetting would result in shellfish
mortality and temporary displacement within each 3-foot (1-meter) wide trench.
Water-jetting would also affect benthic invertebrates by altering habitat, temporarily
reducing the amount of suitable habitat within each cable trench.
Direct disturbance to marine benthic invertebrates and shellfish due to habitat
alteration from cable installation within the U.S. portion of the Project area would
amount to approximately 36 acres (145,686 square meters). An additional 0.93 acre
(3,752 square meters) would be impacted by water-jetting in the intertidal zone. This
represents a relatively small percentage of the overall area, itself only a small
percentage of the available habitat along the Point Roberts shoreline and in the Strait
of Georgia. The impact would be a localized decrease in biomass until shellfish and
other species recolonize the alignment.
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4.4. Potential Impacts to Critical Areas from
Operation and Maintenance
Operation and Maintenance-Related Activity
Operation and maintenance activities associated with the installation cable would
include post-construction monitoring and routine inspection of the cable terminals
and emergency repairs, if needed. As a part of the Project approval, BCTC will be
prepare an EMP that describes the environmental practices and procedures to be
applied during operation of the Project. Elements of the EMP will include spill
prevention and emergency response (i.e., emergency procedures and protocols for the
storage and use of cable fluid) and health and safety plans.

Potential Adverse Impact
Routine maintenance would have the potential to temporarily decrease habitat quality
or cause an incrementally small amount of direct mortality to species, if maintenance
activities involve the use of vessels or if sections of the cable need to be removed.
Such activities are anticipated to occur infrequently during the life of the Project;
consequently, resulting mortality would be essentially unquantifiable.

4.5. Potential Impacts to Critical Areas from
Accidents and Malfunctions
Accident and Malfunction-Related Activity
Robert Allan, Ltd. (2006) prepared a study evaluating the probability of cable
damage from anthropogenic causes. All of the causes evaluated had low to
negligible probabilities of occurring during the lifetime of the cables.
Table 4-3 lists the five probable causes of anthropogenic danger to the submarine
cables and the probabilities of each occurring on an annual basis (based on cables
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.
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Table 4-3. Summary of Probability of Anthropogenic Cable Damage
Rank

Hazard Event

Annual Probability (in %)

1

Bottom Trawl Fishery – Strait of Georgia

0.002

2

Anchor Dredging-in1 – Strait of Georgia

0.001

3

Vessel Grounding – English Bluffs Terminal

0.0005

4

Anchoring 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.

Potential Adverse Impacts
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 (approximately
13 cubic yards [10 cubic meters]), the low toxicity of the fluid, and the physical
behavior in the environment. Although the fluid used in the transmission cables has
low toxicity, is biodegradable, and would evaporate quickly, in the event of a spill,
there would be some risk to marine life (sea birds that could lose the water repellency
of their feathers if coated with fluid, for example).
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 species and habitats
would be adversely affected from a damaged cable during the lifetime of the cables.
There is a potential for adverse impacts to habitat if repairs to the submarine cables
are required within the intertidal area. The eventual decommissioning of the 230-kV
cables would likely result in similar effects as those that would occur during
construction activities with full recovery within 1 to 3 years after disturbance.
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Chapter 5. Provisions to Eliminate or
Reduce Impacts and Habitat
Management Plan
5.1. Introduction
This chapter presents a discussion of the alternatives evaluated by BCTC to avoid
impacts to eelgrass (Z. Marina) and associated species as discussed in Chapter 4.
Also included are regulatory provisions and conditions; WDFW priority species
management recommendations; impact minimization measures for construction and
operation and maintenance; and a proposed plan for post-installation rectification (if
needed), monitoring and restoration, and mitigation.
Section 16.16.260 of the CAO requires a demonstration that all reasonable efforts
have been taken to mitigate impacts by:
avoiding the adverse impact altogether by not taking a certain action or parts of
an action, or moving the action;
minimizing adverse impacts by limiting the degree or magnitude of the action
and its implementation by using appropriate technology and engineering, or by
taking affirmative steps to avoid or reduce adverse impacts;
rectifying the adverse impact by repairing, rehabilitating, or restoring the affected
environment;
reducing or eliminating the adverse impact over time by preservation and
maintenance operations during the life of the action; and
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compensating for the adverse impact by replacing, enhancing, or providing
similar substitute resources or environments, and monitoring the adverse impact
and the mitigation project and taking appropriate corrective measures.

5.2. Cable Installation and Alignment Alternatives to
Avoid Critical Areas
5.2.1. Installation Alternative
At the request of WDFW and NMFS (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. Directional drilling would eliminate the necessity of trenching or
water-jetting the cables through established eelgrass beds. BCTC contracted
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 directional 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 (ECI CanCross 2006). By comparison, installation by water-jetting
would have a smaller estimated area of disturbance (1.3 acres [5,100 square meters])
within the U.S. and Canada.
BCTC determined that horizontal directional drilling would result in greater risk from
cable splicing and more disturbance to eelgrass beds than water-jetting. Moreover,
this installation alternative would be more expensive than water-jetting.

5.2.2. Alignment Alternatives
Several alternative 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 and presented in
this report was identified as the having lowest potential for impacts to continuous
Z. marina eelgrass habitat.
The alternative of routing the cable farther to the west would be more direct and have
a shorter distance in nearshore habitat; however, it would have to pass through dense
continuous Z. marina eelgrass beds. The selected alternative, in contrast, would run
primarily through discontinuous eelgrass patches.
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Detailed eelgrass surveys of the proposed cable alignments were conducted in June
2006, and the final alignment may be adjusted slightly if results indicate that an
adjustment would reduce the area of eelgrass impact. Table 5-1 compares the
estimated eelgrass disturbance area that would be associated with the Project and
optional alignments that were evaluated and rejected.

5.3. 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 sections
5.4 and 5.5 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 by early 2007.

5.3.1. U.S. Army Corps of Engineers
In May 2006, a joint aquatic resources permit application (JARPA) was submitted to
the U.S. Army Corps of Engineers (Corps) as part of the requirement for proposing to
conduct activities in, over, or under a navigable water of the U.S., and to assure
compliance with the federal Clean Water Act and Rivers and Harbors Act of 1899.
The Corps informed BCTC that the Project would likely be authorized under Corps
Nationwide Permit No. 12, Utility Line Activities (Corps 2006a).
As part of its permitting process, the Corps is consulting with USFWS and NMFS to
assure compliance under Section 7 of the Endangered Species Act. The Corps has
determined that the Project is “not likely to adversely affect” federally listed species
and designated critical habitat (Corps 2006b).

5.3.2. ESA Consultation
Endangered Species Act consultation has been initiated with the Corps through the
JARPA process.
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None
None

Z. marina patches and bare sand

Continuous Z. marina

(5,700 m)

m2)

(5,100 m)

(5,100

18,696 ft

1.3 acres

ft = feet; m = meters

None

1,968 ft
(600 m)

15,088 ft
(4,600m)

None

None

1,640 ft
(500m)

Length

5-4

(5,700

m2)

1.4 acres

None

0.15 acre
(600m2)

1.14 acre
(4,600 m2)

None

None

0.12 acre
(500 m2)

Area

Optional Alignment (P-1)

16,728 ft

None

0.52 acre
(2,100 m2)

0.62 acre
(2,500 m2)

None

None

0.12 acre
(500 m2)

Area

*Horizontal directional drilling area assumed to be located at two points, 600 meters apart.

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

Total Disturbance Areas in U.S. &
Canada

None

6,890ft
(2,100 m)

Z. marina patches and bare sand

Continuous Z. marina

8,200 ft
(2,500 m)

Z. japonica & Z. marina patches &
bare sand

In U.S

1,640 ft
(500 m)

Length

Proposed Alignment (P-2)

Z. japonica & Z. marina patches &
bare sand

In Canada

Approximate Seabed
Disturbance

(4,500 m)

14,760 ft

6,232 ft
(1,900 m)

5,906 ft
(1,800 m)

None

1,640 ft (500 m)

None

984 ft (300 m)

Length

(4,500

m2)

1.1 acres

0.47 acre
(1,900 m2)

0.44 acre
(1,800m2)

None

0.12 acre
(500 m2)

None

0.07 acre
(300 m2)

Area

Optional Alignment (P-3)

Not calculated

Not calculated

Not calculated

(7,500-19,500 m2)

1.8-4.8 acres

(3,750-9,750 m2)

0.9-2.4 acres

(3,750-9,750 m2)

0.9-2.4 acres

None

None

None

None

None

None

Area

None

None

Length

Horizontal Directional Drilling*

Table 5-1. Comparison of Proposed and Alternative Alignments and Areas of Disturbance in Strait of Georgia
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5.3.3. U.S. Department of Energy
A Presidential Permit must be obtained from the U.S. Department of Energy before
construction, operation, maintenance, or connection of electrical transmission
facilities across U.S. international borders. BC Hydro currently holds a Presidential
Permit for the installation, operation, and maintenance of electrical transmission lines
between the Lower Mainland and Vancouver Island. That Presidential Permit was
originally issued in 1955, and subsequently amended in 1958 and 1967. An
additional amendment to the existing Presidential Permit or a new permit will be
required for the Project.

5.3.4. Washington State Permits, Approval, and Authorizations
Washington State Department of Natural Resources
The Project would be located on submerged lands owned by the State of Washington
and managed by Washington Department of Natural Resources (DNR).
Authorization from DNR – by way of an agreement, lease, easement, or other
instrument – may be required for the installation of the new submarine cables.
Rights-of-way were granted for the existing cables on state-owned lands in 1958 and
1961.
DNR is also responsible for determining the value of harvestable clams adversely
affected by projects, if applicable. A geoduck survey was prepared for this Project
and no geoducks were found in the Project area (Jones & Stokes 2005a). An
electronic copy of the geoduck survey report is included in Appendix E.

Washington Department of Fish and Wildlife
Under Washington State’s Hydraulic Code, any project that will use the natural flow,
or land below the high water mark of state fresh or salt waters, requires approval
from WDFW. WDFW will issue a hydraulic project approval (HPA) with project
conditions to protect fish and fish habitat. Discussions have begun with WDFW –
regarding eelgrass beds and associated forage fish habitat – and will continue during
the permit application process.

Washington State Department of Ecology
In June 2006, a copy of the May JARPA submitted to the Corps was also sent to the
Washington State Department of Ecology (Ecology). Ecology will require
Section 401 water quality certification as part of the Section 404 permit from the
Corps.
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Ecology grants a 401 certificate when it determines that a project will comply with
state water quality standards. The Project’s 401 certificate will likely include BMPs
for construction, performance standards, water quality monitoring, and reporting
requirements during cable installation and/or mitigation requirements.
Ecology also must ensure that projects requiring federal permits undergo federal
Coastal Zone Management Act (CZMA) review. This review will ensure that the
Project complies with the laws and regulations under the umbrella of the State’s
Coastal Zone Management Program. For this project, CZMA review would include a
check for compliance with the Shoreline Management Act, Federal Water Pollution
Control Act, and State Environmental Policy Act.

5.3.5. Whatcom County Permits, Approvals, and Authorizations
Any substantial development on the shoreline or in waters of the state requires a
permit or exemption pursuant to the state Shoreline Management Act. While Ecology
has final oversight over the Shoreline Management Act, the shoreline permit will be
issued by Whatcom County. Approvals from Whatcom County will be needed for
the Major Project Permit, State Environmental Policy Act (SEPA) checklist, and this
critical areas assessment report, which is part of the application for the shoreline
permit.

5.4. WDFW Priority Species Management
Recommendations
WDFW has published management recommendations for the state’s priority species
(WDFW 2004). Management recommendations have been developed for several
bird species known or likely to occur in the Project area, specifically great blue
heron, harlequin duck, bald eagle, shorebirds, and common murre.
WDFW has also specified work windows for protection of fish spawning activities.
Work windows have been designated for sand lance, surf smelt, Pacific herring, and
salmon.

5.4.1. Great Blue Heron
Management recommendations for great blue heron focus primarily on disturbance to
nesting colonies. Specifically, WDFW recommends that no construction activities
occur within 3,300 feet (1,000 meters) of a nesting colony during the nesting season
from February 15 to July 31 (Larsen et al. 2004). Installation of the cables would
occur more than 3,300 feet (1,000 meters) from the historic heron colony at Point
Roberts (HCA 3); consequently, this management recommendation is not applicable
to the Project.
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WDFW also recommends that important foraging areas within 2.5 miles
(4 kilometers) of heron colonies be protected from development. This management
recommendation would not apply since no permanent loss of foraging habitat would
be associated with the Project.

5.4.2. Harlequin Ducks
WDFW recommends protecting rocky shoreline areas used during the winter, and
limiting disturbances at traditional coastal molting sites (Larsen et al. 2004). Project
construction would not occur during the winter and disturbance to any molting birds
along the cable alignment would be limited to the short duration of cable removal in
2007 and installation in 2008.

5.4.3. Bald Eagle
WDFW management recommendations focus primarily on nest protection and
require that during the nesting season (January 1 to August 31) construction activities
be avoided within 2,600 feet (800 meters) of active eagle nests (WDFW 2001).
Cables would be installed more than 2,600 feet (800 meters) from the bald eagle
nests (HCA 2) at Point Roberts; consequently, this management recommendation is
not applicable to the Project.

5.4.4. Shorebirds
WDFW management recommendations for shorebirds that could apply to the Project
include: limiting access and human activities in areas important to shorebirds,
specifically foot or vehicle access to important beach areas (e.g., for roosting and
loafing); improving response to oil spills; and controlling spills of plastics in the
marine environment (Larsen et al. 2004). The Project would not involve any
activities on beaches at Point Roberts. Oil spill control and cleanup will be defined
in the EMP for the Project.

5.4.5. Common Murre
WDFW management recommendations for common murres apply primarily to
reducing disturbance to nesting colonies and reducing fisheries bycatch mortality
(Larsen et al. 2004). One of the recommendations that could apply to the Project is
to monitor the number and locations of murres during cable installation. The
monitoring of seabirds could be conducted in association with other resource
monitoring (e.g., marine mammals) undertaken at the same time, as required by the
regulating agencies.
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5.4.6. Sand Lance, Surf Smelt, Pacific Herring and Salmon
In the HPA for the Project, WDFW would specify the work windows to protect fish
spawning and other critical times. Construction timing will also follow Corps permit
specifications. The Corps-approved work window for this area (Tidal Reference
Area 9) is between July 16 and October 14 (Corps 2004). Cable removal (in 2007)
and cable laying, positioning, and burial (in 2008) would occur within this work
window.

5.5. 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.

5.5.1. Construction
Construction Timing Work Windows
Construction timing would adhere to the Project HPA and 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 (Corps 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.
Cable removal within the U.S. is expected to take about 3 days per cable (for a total
of about 9 days) in 2007. In 2008, cable laying and positioning are expected to take 5
to 10 days; cable burial is expected to take an additional 3 to 6 days. By timing cable
removal, laying, and jetting to this work window, adverse effects 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
during which noise is generated from cable removal and installation vessels and
associated equipment. Project engineers estimate about 9 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.).
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Grounding and Anchor Drag
Proposed measures to avoid or minimize adverse grounding and anchor drag impacts
would include:
limiting anchoring of cable removal/installation vessels in the Project area;
using shallow-draft support vessels;
scheduling or planning cable removal and installation in shallow water to avoid
grounding during low tide events; and
restricting movement of personnel and equipment and limiting access from
vessels to the intertidal and shallow subtidal zones.

Propeller Wash
Proposed measures to avoid or minimize propeller wash impacts would include:
restricting the operation of cable deep-draft installation vessels in shallow water;
limiting support vessel activities in shallow water to only those necessary to
remove or place the cables and operate mechanical jetting equipment; and
floating cables to shore during high tides so that sufficient depth is provided to
minimize the potential for support vessel grounding or propeller wash impacts.

Spills
Proposed measures to avoid or minimize adverse spill impacts would include:
implementing spill prevention and emergency response procedures to contain
potential fluid leaks such as hydraulic oil, diesel fuel, coolants, and other
potentially hazardous materials; and
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 Project area would be deployed from the
installation vessel or motor launch. No heavy equipment would operate along the
shoreline of the Project 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.
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To minimize the potential for turbidity impacts from mechanized water-jetting, a
construction monitor would measure turbidity according to a protocol developed for
Ecology’s 401 Water Quality Certification. 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 feet [45 meters]) from the
water-jetting 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 Project is expected to
avoid exceeding state water quality standards beyond an allowable mixing zone. The
width of the mixing zone would be specified in the Project’s water quality certificate.

Cable Floating
The cable installation vessel would be a deep-draft ship and would operate offshore
to avoid impacts to eelgrass or intertidal habitat. The cable would be floated in to
connect at the English Bluff terminal, using the following procedures 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 from becoming 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.

Cable Decommissioning
The Project would involve removal of three 138-kV cables from the Strait of
Georgia. The cables would be winched onto a cable-removal vessel where they
would be washed with a high-pressure water-jet. The following minimization
measures would be implemented as part of cable decommissioning:
The cables would be removed in 2007 during the approved in-water work
window.
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.
During decommissioning, cable segments that cross eelgrass beds would be cut
onboard the cable retrieval vessel seaward of the extent of eelgrass; the ends would
be 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).
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5.5.2. Operations and Maintenance
Fluid Leakage
The cables that would be installed would be highly durable. 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. Cable insulating fluid would continue to be pumped into the cable in the
event of a cable leak 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 coating 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 because of 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, 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 to prevent sea water from entering the cable.
If any slick were detectable at the sea surface, a spill response vessel would be
dispatched to the site.
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
In the event of a cable break, the cable would be inspected using underwater video
equipment to locate the damaged section, then 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.

5.6. Proposed Plan for Rectification, Monitoring and
Restoration, and Mitigation
5.6.1. 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. Unvegetated corridors less than about 3 feet (1 meter) wide,
would be left to revegetate naturally; this is expected to occur within one year.
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Unvegetated corridors wider than about 3 feet (1 meter) over a length of at least
6.6 feet (2 meters) would be planted at a density of approximately one shoot per
square foot (10 shoots per square meter), using the salvaged eelgrass plants.
Replanting would allow rapid revegetation of the transplanted area. If needed,
additional transplants would be taken from the adjacent eelgrass beds. Post-Project
monitoring would be conducted to determine success of eelgrass re-establishment.

5.6.2. 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 2005b) 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 cable
alignments. Annual monitoring and transplanting would continue for 1 to 5 years, or
until the disturbed area has recovered. Monitoring would be discontinued once the
disturbed area has recovered.

5.6.3. Mitigation
Eelgrass affected by cable installation is expected to recover completely within 1 to 3
years. Mitigation would be provided to ensure no net loss of eelgrass coverage and
ecological function. The extent of mitigation would depend on the amount of
eelgrass disturbed by the cable installation; this amount would be determined by preand 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
submitted to Whatcom County and agencies.
The mitigation and monitoring plan will include the mitigation objectives and goals,
monitoring methods, eelgrass transplant methods, offsite mitigation requirements (if
necessary), and criteria for success. The mitigation plan 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 7. Glossary of Terms
Alteration

Any human-induced change in an existing condition of a critical
area or its buffer. Alterations include, but are not limited to,
grading, filling, channelizing, dredging, clearing (vegetation),
draining, construction, compaction, excavation, or any other
activity that changes the character of the critical area.

Anadromous
fish

Fish species that spend most of their lifecycle in salt water, but
return to freshwater to reproduce.

Best available
science

Information from research, inventory, monitoring, surveys,
modeling, synthesis, expert opinion, and assessment that is used
to designate, protect, or restore critical areas. As defined by
WAC 365-195-900 through 365-195-925, best available science
is derived from a process that includes peer-reviewed literature,
standard methods, logical conclusions and reasonable inferences,
quantitative analysis, and documented references to produce
reliable information.
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Best
management
practices

Conservation practices or systems of practices and management
measures that:
a. Control soil loss and reduce water quality degradation caused
by nutrients, animal waste, toxins, and sediment;
b. Minimize adverse impacts to surface water and ground water
flow, circulation patterns, and to the chemical, physical, and
biological characteristics of waters, wetlands, and other fish
and wildlife habitat;
c. Control plant site runoff, spillage or leaks, sludge or water
disposal, or drainage from raw material.

Critical areas

The following areas as required in this chapter shall be regarded
as critical areas:
a. Critical aquifer recharge areas
b. Wetlands
c. Geologically hazardous areas
d. Frequently flooded areas
e. Fish and wildlife habitat conservation areas

Critical areas
report

A report prepared by a qualified professional or qualified
consultant based on best available science, and the specific
methods and standards for technical study required for each
applicable critical area. Geotechnical reports and
hydrogeological reports are critical area reports specific to
geologically hazardous areas and critical aquifer recharge areas,
respectively.

Critical habitat Habitat with which endangered, threatened, sensitive or
monitored plant, fish, or wildlife species have a primary
association (e.g., feeding, breeding, rearing of young, migrating).
Such areas are identified herein with reference to lists,
categories, and definitions promulgated by the Washington
Department of Fish and Wildlife as identified in WAC 232-12011 or 232-12-014; in the Priority Habitat and Species (PHS)
program of the Department of Fish and Wildlife; or by rules and
regulations adopted by the U.S. Fish and Wildlife Service,
National Marine Fisheries Services, or other agency with
jurisdiction for such designations.
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Decibels
(dBA)

A relative measure, not an absolute measure, that is accompanied
by a reference scale (dB = 20 * log (P1/Pr), where P1 is the
measured sound pressure and Pr is the reference pressure), and
denotes the Sound Pressure Level (SPL). Sound pressure is often
expressed in decibels because of the wide range of pressure
stimuli in the environment (many orders of magnitude).

dBPEAK

This noise descriptor is used for underwater noise and is the
instantaneous peak sound pressure level. Peak levels are
generally 10 – 15 dB higher than RMS levels.

dBRMS

RMS level is the square root of the energy divided by the
impulse duration, which integrates the sound intensity over an
entire frequency range, rather than a peak level at a particular
frequency. This noise descriptor is used for underwater noise.

Development

Any activity that requires federal, state, or local approval for the
use or modification of land or its resources. These activities
include, but are not limited to: subdivision and short
subdivisions; binding site plans; planned unit developments;
variances; shoreline substantial development; clearing activity;
fill and grade work; activity conditionally allowed; building or
construction; revocable encroachment permits; and septic
approval.

Direct effects

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).

Feasible
alternative

An alternative that is available and reasonably capable of being
carried out after taking into consideration existing technology
and logistics in light of overall project purposes, and that has less
impact to critical areas. Cost shall not be the sole basis for
determining feasibility.

Fish and
wildlife
habitat

Areas important for maintaining species in suitable habitats
within their
conservation areas natural geographic distribution so that
isolated populations are not created.

7-3

August 2006

Vancouver Island Transmission Reinforcement Project

Fish habitat

Means a complex of physical, chemical, and biological
conditions that provide the life-supporting and reproductive
needs of a species or life stage of fish. Although the habitat
requirements of a species depend on its age and activity, the
basic components of fish habitat in rivers, streams, ponds, lakes,
estuaries, marine waters, and nearshore areas include, but are not
limited to, the following:
a. Clean water and appropriate temperatures for spawning,
rearing, and holding;
b. Adequate water depth and velocity for migrating,
spawning, rearing, and holding, including off-channel
habitat;
c. Abundance of bank and in-stream structures to provide
hiding and resting areas and stabilize stream banks and
beds;
d. Appropriate substrates for spawning and embryonic
development. For stream- and lake-dwelling fishes,
substrates range from sands and gravel to rooted
vegetation or submerged rocks and logs. Generally,
substrates must be relatively stable and free of silts or
fine sand;
e. Presence of riparian vegetation as defined in this article.
Riparian vegetation creates a transition zone, which
provides shade and food sources of aquatic and
terrestrial insects for fish;
f.

Functions

Unimpeded passage (i.e., due to suitable gradient and
lack of barriers) for upstream and downstream migrating
juveniles and adults.

The processes or attributes provided by areas of the landscape
(e.g., wetlands, rivers, streams, and riparian areas) including, but
not limited to, habitat diversity and food chain support for fish
and wildlife, ground water recharge and discharge, high primary
productivity, low flow stream water contribution, sediment
stabilization and erosion control, storm and flood water
attenuation and flood peak desynchronization, and water quality
enhancement through biofiltration and retention of sediments,
nutrients, and toxicants. These beneficial roles are not listed in
order of priority.
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Intertidal zone

The substratum from extreme low water of spring tides to the
upper limit of spray or influence from ocean-derived salts. It
includes areas that are sometimes submerged and sometimes
exposed to air, mud and sand flats, rocky shores, salt marshes,
and some terrestrial areas where salt influences are present.

Mitigation

Individual actions that may include a combination of the
following measures, listed in order of preference:
a. Avoiding an impact altogether by not taking a certain
action or parts of actions;
b. Minimizing impacts by limiting the degree or magnitude
of an action and its implementation;
c. Rectifying impacts by repairing, rehabilitating, or
restoring the affected environment;
d. Reducing or eliminating an impact over time by
preservation and maintenance operations during the life
of the action;
e. Compensating for an impact by replacing or providing
substitute resources or environments; and
f.

Monitoring the mitigation and taking remedial action
when necessary.

Mitigation
plan

A detailed plan indicating actions necessary to mitigate adverse
impacts to critical areas.

Monitoring

Evaluating the impacts of development proposals over time on
the biological, hydrological, pedological, and geological
elements of such systems and/or assessing the performance of
required mitigation measures throughout the collection and
analysis of data by various methods for the purpose of
understanding and documenting changes in natural ecosystems
and features, and includes gathering baseline data.

Nearshore
habitat

The zone that extends seaward from the marine shoreline to a
water depth of approximately 20 meters (66 feet). Nearshore
habitat is rich biologically, providing important habitat for a
diversity of plant and animal species.
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No net loss

The maintenance of the aggregate total of the county’s critical
area functions and values as achieved through a case-by-case
review of development proposals. Each project shall be
evaluated based on its ability to meet the no net loss goal.

Nephelometric Nephelometric refers to the way the instrument, a nephelometer,
turbidity units measures how much light is scattered by suspended particles in
(NTUs)
the
water. The greater the
scattering, the higher the turbidity.

Primary
association

The use of a habitat area by a listed or priority species for
breading/spawning, rearing young, resting, roosting, feeding,
foraging, and/or migrating on a frequent and/or regular basis
during the appropriate season(s) as well as habitats that are used
less frequently/regularly but which provide for essential life
cycle functions such as breeding/nesting/spawning.

Priority
habitat

A habitat type with unique or significant value to one or more
species. An area classified and mapped as priority habitat must
have one or more of the following attributes: comparatively high
fish or wildlife density; comparatively high fish or wildlife
species diversity; fish spawning habitat; important wildlife
habitat; important fish or wildlife seasonal range; important fish
or wildlife movement corridor; rearing and foraging habitat;
important marine mammal haulout; refuge; limited availability;
high vulnerability to habitat alteration; unique or dependent
species; or shellfish bed. A priority habitat may be described by
a unique vegetation type or by a dominant plant species that is of
primary importance to fish and wildlife (such as oak woodlands
or eelgrass meadows). A priority habitat may also be described
by a successional stage (such as old growth and mature forests).
Alternatively, a priority habitat may consist of a specific habitat
element (such as a consolidated marine/estuarine shoreline, talus
slopes, caves, snags) of key value to fish and wildlife. A priority
habitat may contain priority and/or nonpriority fish and wildlife
(WAC 173-26-020(24)).

Priority
species

Wildlife species of concern due to their population status and
their sensitivity to habitat alteration, as defined by the
Washington State Department of Fish and Wildlife.

Project

Any proposed or existing activity regulated by Whatcom
County.
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SEPA

A commonly used acronym for the State Environmental Policy
Act.

Shellfish

Invertebrates of the phyla Arthropoda (class Crustacea),
Mollusca (class Pelecypoda) and Echinodermata.

Shellfish
habitat
conservation

All public and private tidelands suitable for shellfish, as
identified
areas by the Washington State Department of Health
classification of
commercial growing areas, and
those recreational harvest areas as identified by the Washington Sta

Shoreline

All the water areas of the state, including reservoirs and their
associated (Shoreline Management Act) wetlands, together with
lands underlying them, except:
a. Shorelines on segments of streams upstream from a
point where the mean annual flow is 20 cubic feet per
second or less and the wetlands associated with such
upstream segments; and
b. Shorelines on lakes less than 20 acres in size and
wetlands associated with such small lakes.

Shorelines

All of the water areas of the state as defined in RCW 90.58.030,
including reservoirs and their associated shorelands, together
with the lands underlying them, except:
a. Shorelines of statewide significance;
b. Shorelines on segments of streams upstream of a point
where the mean annual flow is 20 cubic feet per second
(cfs) or less and the wetlands associated with such
upstream segments; and
c. Shorelines on lakes less than 20 acres in size and
wetlands associated with such small lakes.

Shorelines of
statewide

Areas defined in RCW 90.58.030(2)(e) significance

Shorelines of
the state

The total of all “shorelines,” as defined in RCW 90.58.030(2)(d),
and “shorelines of statewide significance” within the state, as
defined in RCW 90.58.030(2)(e).
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