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EXECUTIVE SUMMARY
Whatcom County is proposing the design and construction of a sustainable beach nourishment
and soft shore protection berm, with an associated pedestrian path along a 1.6-mile segment of
Birch Bay shoreline. The project area extends from approximately 100 feet north of Lora Lane in
the south to Cedar Avenue to the north, adjacent to Birch Bay Drive. The overall goals of the
project are to reduce storm/flood damage, improve pedestrian safety, enhance shore access,
improve stormwater drainage, and protect water quality while improving natural coastal geologic
and ecological processes.
Birch Bay is a small community on the northeastern coast of Puget Sound about 30 miles north
of Bellingham, and a very popular recreational and tourist destination. The crescent-shaped bay
is approximately 2.5 miles wide, has a maximum depth of about 30 feet, and about 6 miles of
narrow to moderately-wide gravel, cobble, and sand substrate beach habitat. The northern and
central portions of Birch Bay have been highly developed with residential homes, some
commercial structures, and public infrastructure (roads, power lines, etc.) that have been
constructed very close to the shoreline.
The sediment budget and sediment transport processes within the bay have been highly
disturbed, due to shoreline development. To maintain beach widths and to protect Birch Bay
Drive and other shoreline infrastructure development, a mixture of bulkheads, rip-rap
revetments, and groins have been constructed along the shoreline over the years. These structures
have generally failed to prevent flooding and damage caused by high tidal storm events (King
Tides). As a result, most of the shoreline beaches are narrow and degraded, and currently offer
limited recreational opportunities, reduced flood protection, and less habitat functions.
This biological evaluation evaluates potential effects of the action on listed animal species that
might occur in the Action Area based on information provided by the United State Fish and
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS). The Action Area
is defined by the outer limits of project related environmental effects.
The proposed action will require the use of heavy equipment within intertidal habitat of Puget
Sound resulting in a short-term increase in noise and human activity in the project area. In
addition, the proposed beach nourishment berm will cover approximately 654,800 square feet of
upper intertidal habitat, including about 564,400 square feet between approximately +4 feet and
MHHW (+8.34 feet) relative to MLLW. This will result in the displacement of about 259,600
square feet of upper intertidal habitat within this intertidal elevation band. Therefore, the
proposed actions have the potential to affect listed species and designated critical habitat within
the Action Area.
Despite the displacement of existing intertidal habitat, the affected area represents a small, and
substantially degraded, fraction of the overall intertidal habitat in the bay, relative to the
extensive mud flat and eelgrass beds further offshore, which will not be affected by the project.
However, an estimated 2,500 square feet of non-native eelgrass will be displaced by the
proposed berm, equivalent to about 0.3% of the overall project footprint.
Covering the existing intertidal groins, outfall pipes, and other shoreline armoring structures will
enhance foraging conditions through improved connectivity of shallow water habitat along the
shore. Developing sustainable beach habitat, with gravel and sand berm material, is expected to
Environmental Science Associates
May 2016

Page i

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

recover relatively quickly, and provide improved forage fish spawning habitat. The proposed
action is anticipated to minimize the extent of direct effects to result in insignificant,
discountable, or no effect to listed species or critical habitat by implementing construction best
management practices, conducting work when the project area is not inundated by tidal waters,
and conducting work in accordance with approved work windows to limit potential impacts
beyond the nearshore.
Table ES-1 summarizes the effect determinations of the proposed action for each species and
designated critical habitat within the project Action Area. Critical habitat for Chinook salmon,
bull trout, boccacio and canary rockfish, and Southern Resident killer whale occur within or near
the project Action Area. These effect determinations are consistent with the determinations made
for other recently-constructed beach nourishment/restoration projects in the area, including the
Squalicum Creek Estuary Restoration and Marine Park Beach Restoration projects in
Bellingham, and the Marine Park Shoreline Restoration project in Blaine.
The project was also evaluated for its effects on Essential Fish Habitat (EFH), and it was
determined that the proposed action will have no adverse effect on EFH for Pacific salmon,
groundfish or coastal pelagic species.
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Table ES-1. ESA Regulated Species Potentially Occurring in the Project Vicinity
Common Name

Scientific
Name

ESA Status

Jurisdiction

Species Effect
2
Determination

Critical Habitat
2
Determination

1

Puget Sound ESU
Chinook Salmon

Oncorhynchus
tshawytscha

Threatened

NMFS

NLAA

NLAA

Puget Sound DPS
Steelhead

Oncorhynchus
mykiss

Threatened

NMFS

NLAA

NLAA

Coastal-Puget
Sound DPS Bull
Trout

Salvelinus
confluentus

Threatened

USFWS

NLAA

NLAA

Dolly Varden

Salvelinus
malma

Proposed
Threatened

USFWS

NLAA

Bocaccio Rockfish

Sebastes
paucispinis

Endangered

NMFS

NLAA

NLAA

Canary Rockfish

Sebastes
pinniger

Threatened

NMFS

NLAA

NLAA

Yelloweye Rockfish

Sebastes
ruberrimus

Threatened

NMFS

NLAA

None Present

Southern DPS
Eulachon

Thaleichthys
pacificus

Threatened

NMFS

NLAA

None Present

Marbled Murrelet

Brachyramphus
marmoratus

Threatened

USFWS

NLAA

None Present

Southern Resident
Killer Whale

Orcinus orca

Endangered

NMFS

NE

NLAA

Humpback Whale

Megaptera
novaeangliae

Endangered

NMFS

NE

None Present

Yellow-Billed
Cuckoo

Coccyzus
americanus

Threatened

USFWS

NE

None Present

Streaked Horned
Lark

Eremophila
alpestris strigata

Threatened

USFWS

NE

None Present

3

Not Designated

1
Threatened: Species are likely to become endangered within the foreseeable future. Endangered: A species that is in danger of
extinction throughout all or a significant portion of its range.
2

NLAA: Not Likely To Adversely Affect, NE: No Effect

3

Preliminary determination if the species is listed as proposed, prior to completion of the project
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1.0

INTRODUCTION

Whatcom County (County) proposes to construct a sustainable soft shore protection and beach
nourishment berm with an associated pedestrian path along the Birch Bay shoreline. This project
is federally funded by the Federal Highways Administration (FHWA), through the Washington
State Department of Transportation’s (WSDOT) Highways and Local Programs Division. The
proposed 1.6-mile project corridor is adjacent to Birch Bay Drive, and extends from
approximately 100 feet north of Lora Lane at the south to Cedar Avenue to the north (Figure 1).
The goals of this community-driven project are to protect Birch Bay Drive and adjacent shoreline
properties from tidal flooding and wind-driven waves, improve pedestrian safety, enhance shore
access, improve stormwater drainage, and protect water quality while improving natural coastal
geologic and ecological processes.
1.1

Project Information
Project Name:

Birch Bay Drive & Pedestrian Facility Project, CRP No.
907001

Location:

Section 30 and 31 of T40 N Range 1E W.M.,
1711000204 HUC

Proposed timing or schedule:

Winter 2016 to Spring 20181

Project Proponent:

Whatcom County

Contact:

James P. Karcher, P.E. Engineering Manager, Whatcom
County Public Works
Phone: (360) 778-6271

Project Engineer:

Curtis Loeb, PE, Environmental Science Associates
Phone: (503) 274-2010

BE Preparer:

Bob Sullivan, Environmental Science Associates
Phone: (206) 576-3752

1

The project construction schedule may shift, depending upon when the tideland easements and required
environmental approvals are obtained.

Environmental Science Associates
May 2016

Page 1

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

1.2

Study Purpose

On behalf of the County, Environmental Science Associates prepared this Biological Evaluation
(BE) to facilitate review of the proposed action as required by section 7(c) of the Endangered
Species Act (ESA). The BE has been prepared to facilitate coordination between the federal action
agency and the National Marine Fisheries Service (NMFS) and the United States Fish and Wildlife
Service (USFWS), jointly referred to as the Services.
Section 7 of the ESA requires that, through consultation (or conferencing for proposed species)
with the Services, federal actions do not jeopardize the continued existence of any threatened,
endangered, or proposed species or result in the destruction or adverse modification of critical
habitat. The FHWA is funding the project and acting as the federal lead agency for purposes of
Section 7 consultation.
In addition, this BE addresses the proposed action in compliance with the Magnuson-Stevens
Fishery Conservation and Management Act (MSA), as amended by the Sustainable Fisheries Act
of 1996 (Public Law 104-267), which requires federal agencies to consult with NMFS on
activities that may adversely affect Essential Fish Habitat (EFH). The objective of this EFH
assessment is to determine whether or not the proposed action “may adversely affect” designated
EFH for relevant federally managed commercial fish species within the proposed Action Area.
For the purpose of this assessment, the proposed action incorporates the same project elements
for the EFH assessment and BE. The EFH assessment is included as Appendix A to this
document.

2.0

PROJECT LOCATION

Birch Bay, located in the northwestern portion of Whatcom County, is a shallow, crescentshaped bay that is backed by a relatively narrow gravel, cobble, and sand beach (Figure 1; Photo
1). The upper beach is bordered by Birch Bay Drive. Birch Bay has been a seaside resort
community and tourist destination since the 1920s; popular beach activities include clam
digging, bird watching, beach walking, and other types of land and water-based recreation. The
community of Birch Bay consists of a mixture of single-family homes, rental cottages,
condominium buildings, commercial shops, and restaurants.
The Birch Bay beaches and intertidal sand and mudflats are ecologically productive and provide
habitat and forage for a wide variety of fish and wildlife (Photo 2). The local eelgrass beds also
provide important feeding and rearing habitat for salmonid fry and other fish species, and the
intertidal areas contain clams, crabs, oysters and other shellfish. Birch Bay provides food and
shelter to a wide variety of shorebirds and waterfowl and is a popular stop for migrating birds
during the winter months. Because of its rich fish and wildlife resources, the Birch Bay area has
been inhabited by humans well before European settlement.

3.0

PROJECT DESCRIPTION

This section describes key elements of the project as indicated in the 90-percent design plans.
The project engineer provided additional detail where needed.
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3.1

Project Background

Birch Bay has been experiencing increased erosion problems for many years, and there have
been multiple projects designed to minimize erosion and protect private property and upland
development. As a result, bulkheads, riprap revetments, and concrete groins have been
constructed over the years to stabilize the beach and protect Birch Bay Drive and adjacent
developments from scour and flooding. Despite these measures, properties on the east side of
Birch Bay Drive have experienced repeated flood damage and the Birch Bay Drive has required
more frequent and costly repairs as a result of erosion and the gradual loss of the natural
protective intertidal and backshore berm. In addition, erosion has continued to reduce the quality
of the Bay’s recreational amenities, and fish and wildlife habitat (Photo 3).
Along with the loss of beach habitat, the Birch Bay community is faced with inadequate
pedestrian facilities. Currently, there are no sidewalks or formal trail/path facilities along Birch
Bay Drive. During the summer months, and particularly during weekends and holidays, the road
becomes congested with high volumes of vehicles, bicycles, and pedestrians all trying to
navigate along the waterfront and access the residences, restaurants, and shops on the east side of
Birch Bay Drive. To avoid vehicular traffic, pedestrians frequently choose to walk on the beach.
For many years, there has been strong interest within the Birch Bay community to enhance the
beach, alleviate flooding risk to adjacent properties, and improve bicycle and pedestrian safety
along Birch Bay Drive. Gravel beach nourishment has been one of the primary tools for soft
shore protection projects in the region, along with anchored large woody debris, planting and
sometimes small structural elements (Johannessen and MacLennan, 2007). In 1975, renowned
coastal engineer Wolf Bauer developed a concept for beach nourishment that included
restoration of the natural backshore berm, as opposed to a continuation of rap-rap and bulkhead
shore armoring structures. In 1986, a 1,000-foot-long “test berm” was constructed near Lora
Lane, based upon the design concepts developed by Bauer (Photo 4). This test berm has been
relatively stable and effective at reducing shoreline erosion, and has only required periodic
replenishments of small volumes of gravel. This project proposes to construct a similar berm for
an additional 1.6 miles to the north.
Completing the beach restoration and nourishment program has been identified as a high priority
of the Birch Bay community. The project is supported by the County and other agencies at the
local, state, and federal levels.
3.2

Description of Work

The Birch Bay Drive and Pedestrian Facility Project has three primary elements, which are
described below. The project design is currently underway; construction could begin in the
winter of 2016/2017.
3.2.1 Beach Nourishment Berm
The major element of the project is beach nourishment to construct a porous gravel nearshore
berm extending into the backshore following the general concepts proposed by Wolf Bauer
(1975). The proposed berm will extend to about 90 feet waterward from the mean higher high
Environmental Science Associates
May 2016
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water (MHHW) line (8.34 feet NAVD88). The top of berm (storm crest) will be between 1 to 3
feet above the existing elevation of Birch Bay Drive (final top of berm elevation between 13.25
and 14.25 feet NAVD88), which will reduce the risk of King Tide erosion and flooding. The
berm will have a typical slope of approximately 7:1 to 8:1 (horizontal:vertical) within the active
beach zone (from about + 4 feet up to about +10 feet NAVD88), and typically flatter above the
active beach crest (Figure 2). The storm berm face departs the active beach crest at a 12:1 slope
and rises to the storm crest at a 6:1 slope.
The proposed beach nourishment berm will cover approximately 30 concrete groins installed
along the Birch Bay shoreline in the 1950s and later, which have been ineffective at preventing
beach erosion (Figure 3). The groins range from about 50 to 80 feet long and typically extend
offshore to depths of between +4 and +5 feet (NAVD88). They are generally in poor condition
and will be left in place but completely covered by the berm material (Photo 5). The berm is
intended to be dynamically stable, meaning that it will erode over time and nourish the downdrift areas. As a result, the berm may need to be periodically re-nourished with gravel,
approximately once every five to seven years.
While existing beach biota will be buried by the berm material, no direct disturbance of native
(Zostera marina) eelgrass beds will occur, as these beds occur offshore of the project footprint
(typically over 500 feet offshore), and the berm footprint at or above the upper range limit (+3 to
+6 feet MLLW) for this species (Ruesink et al., 2010). However, there are some small and sparse
patches of non-native (Z. japonica) eelgrass, primarily in the northern third of the project
alignment (Photo 6). These patches typically range in density from about 15 to 80 stems per
square foot. Based on a qualitative assessment, the overall extent of this eelgrass within the
proposed berm footprint is about 2,500 square feet, or about 0.3% of the berm coverage area.
While Z. japonica provides similar ecological functions as Z. marina by increasing the overall
diversity of infaunal invertebrates and providing intertidal habitat for fish and shore birds, it is
considered an invasive species and believed to decrease large infaunal species, such as Manilla
clam and ghost shrimp, as well as the native Z. marina (Mach et al., 2014).
Tideland ownership in the proposed berm location is primarily private, with a few parcels under
County ownership. The County is currently in the process of obtaining easements from willing
private tideland owners to construct the project.
3.2.2 Pedestrian Path
An ADA-compliant pedestrian path will be constructed to run on top of the proposed berm and
behind the storm crest, with ADA compliant access points/ramps from Birch Bay Drive. The
path will generally be a soft surface, and will likely be surfaced with crushed gravel,
decomposed granite, or crushed limestone. Several stretches will run adjacent to existing parking
lots and be paved in order to convey currently untreated stormwater to proposed bioswales.
Several beach access points will be located along the path to accommodate beach maintenance
nourishment. The berm will be planted with native herbs, forbs, and beach grasses that are low in
height. The plantings and other path amenities (benches, etc.) will be located as to minimize
visual impacts to neighbors and protect the views of private property owners.
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3.2.3 Stormwater/Stream Outfall Replacement
Construction of the beach nourishment berm will require repair, replacement, and/or extension of
12 of the existing stream and stormwater outfall pipes that occur in the project area (see Figure
3). The existing condition of these concrete outfall pipes ranges from good to poor. Two
additional outfalls will be constructed to convey stormwater from the proposed bioswales; these
outfalls will be located at Stations 48+00 and 66+00 (Appendix B, Sheets U1.7 and U1.10).
Two of the existing outfalls to be modified connect to freshwater streams. These are Outfall #13
(Station 40+60; Appendix B, Sheet C2.6) on Golf Course Creek (Stream 01-1766) (Photo 7), and
Outfall #8(Station 75+00; Appendix B, Sheet C2.11) on Cottonwood Creek (Stream 01-0672).
While Outfall #5 (Station 90+00; Appendix B, Sheet C2.14) on Beachway Creek (Stream 011764) also connects to a freshwater stream, the outfall will not be modified as part of the project
(see Figure 3). None of these streams support ESA-listed fish species.
The Golf Course Creek culvert (Outfall #13) will be replaced with a fish passable culvert to
improve fish passage conditions (Appendix B, Sheets U3.1 & U3.2). The culvert was designed
using the WDFW stream simulation method (WDFW, 2013). The proposed replacement culvert
will be a precast concrete box 10 feet in width and 185 feet in length (similar in length to the
existing culvert). The box culvert will be partially filled with beach nourishment material (sand
and gravel). The culvert will extend past the beach nourishment berm, as to avoid being
obstructed or blocked by sediment (gravel) transport processes.
The existing Golf Course Creek culvert within County right-of-way connects directly upstream
to another culvert on private property, which is not currently accessible for replacement.
Therefore, the replacement culvert will be connected to the existing, private culvert using a
precast concrete connection wall (Appendix B, Sheet U3.2).
The existing 30-inch Cottonwood Creek culvert (Outfall #8) will be replaced with a slightly
larger diameter pipe (36-inch), but will be approximately 34 feet longer than the existing pipe.
According to the WDFW SalmonScape database (WDFW, 2015a), there is a small area of
potentially accessible fish habitat upstream of the existing culvert. However, Whatcom County
conducted a stream habitat survey which concluded that the available habitat and hydrology of
the creek likely does not support fish use. WDFW concurred with the findings of the study and
stated that the proposal to size the culvert to allow for drainage flow capacity only, and not for
fish passage, is appropriate (Joel Ingram, personal communication, September 1, 2015).
Eleven of the 15 existing outfalls in the project area will be upgraded to high-density
polyethylene (HDPE) pipe; seven of these will also need to be extended, as the existing end-ofpipe locations occur within the proposed beach nourishment berm footprint (Table 3-1). Despite
these extensions, the downstream invert elevations will remain similar to existing conditions
(typically between +5 and +6 feet mean lower low water [MLLW] or about +4 and +5
(NAVD88), as the outfalls will continue to discharge on the flat portion of the intertidal habitat.
The other four outfalls will not be extended, because they are either outside of the footprint of
the beach nourishment berm, or already long enough to extend past the waterward extent of the
berm toe (see Table 3-1). These upgrades and extensions will typically consist of similarly-sized
HDPE pipe, attached to the existing outfall pipes with appropriate connector devices.
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A major improvement will be the addition of stormwater bioswales between Birch Bay Drive
and the berm. While some new catch basins will be constructed to route surface water runoff
from Birch Bay Drive (Appendix B, Sheet U4.3), most of the stormwater will be managed as
sheet flow and not as concentrated pipe flows. The existing outfalls will be utilized as needed,
and two new outfalls will be constructed as part of the project to better distribute stormwater for
water quality treatment.

Table 3-1. Existing Outfall Conditions within the Project Area and Proposed Outfall Extensions

Outfall
and
Station
Number

Existing
Pipe
Diameter
and Type

Proposed
Pipe
Diameter
and Type

Existing
Length
From
Upstream
Structure
to Outlet
(Feet)

Proposed
Net
Increase
in Pipe
Length
(Feet)

Condition

Sediment
In Pipe

Notes

Terrell Creek.
Outside of beach
nourishment area,
no proposed
modifications
Outside of beach
nourishment area,
no proposed
modifications

Outfall #19
Sta. 13+10

48-inch
CMP

48-inch
CMP

Unknown

None

Unknown

Unknown

Outfall #18
Sta. 13+10

8-inch
PVC

8-inch
PVC

90

None

Excellent

No

Outfall #17
Sta. 24+00

12-inch
PVC

24-inch
HDPE

Unknown

108

Excellent

Yes

Cap existing pipe in
place and replace.

Outfall #16
Sta. 30+25

14-inch
PVC

18-inch
HDPE

Remove exposed
pipe, cap in place,
move new pipe
about 90 ft south.

Outfall #15
Sta. 33+10
Outfall #14
Sta. 37+10

15-inch
CSP
8-inch
PVC

18-inch
HDPE
18-inch
HDPE

Outfall #13
Sta. 40+60

36-inch
CSP

Fishpassable
1
culvert

Outfall #12
Sta. 54+40
Outfall #11
Sta. 62+65
Outfall #9
Sta. 71+70

30-inch
CSP
24-inch
CSP
12-inch
CSP

43-inch
HDPE
30-inch
HDPE
30-inch
HDPE

Outfall #8
Sta. 75+00

30-inch
CSP

36-inch
HDPE

Outfall #7
Sta. 76+65
Outfall #6
Sta. 80+80

8-inch
CSP
24-inch
CSP

12-inch
HDPE
18-inch
HDPE
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58

95

Excellent

No

56

130

Unknown

Unknown

60

155

Unknown

Unknown

336

None

Acceptable

No

66

106

Excellent

No

120

53

Failed

No

52

98

Unknown

Unknown

425

34

Unknown

Unknown

81

130

Unknown

Unknown

168

-21

Unknown

Unknown

Existing pipe likely
a partial fish barrier
(Stream 01-1766).

Stream 01-0672
(non-fish bearing)
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Existing
Pipe
Diameter
and Type

Proposed
Pipe
Diameter
and Type

Existing
Length
From
Upstream
Structure
to Outlet
(Feet)

Outfall #5
Sta. 90+00

24-inch
HDPE

24-inch
HDPE

95

Outfall #4
Sta. 90+00

24-inch
CSP

24-inch
HDPE

83

Outfall
and
Station
Number

1

Proposed
Net
Increase
in Pipe
Length
(Feet)

Condition

Sediment
In Pipe

None

Unknown

Unknown

85

Unknown

Unknown

Notes

Stream 01-1764.
No proposed
modifications.

Existing pipe within and downstream of the road ROW will be replaced/upgraded with a fish passable structure

3.3

Construction Techniques

The following project description is based upon likely construction scenarios. However, some of
specific construction methods, timing, and equipment decisions will be left to the construction
contractor, to be selected by a competitive bidding process. Because specific project actions
cannot be thoroughly evaluated at this time, the County has identified performance standards for
the proposed project, which when followed, will minimize potential impacts on ESA-listed
species and their habitats. The following performance standards will be included in all bid
documents, as well as within the final project plans and specifications:
1. All work below MHHW will occur within the approved in-water work windows for listed
species and forage fish, and when the project area is not inundated by tidal waters.
2. With the exception of activities associated with extending existing culverts/outfalls, work
activities below MHHW will be limited to the placement of suitable substrate material to
form the permanent nourishment berm or to improve forage fish spawning habitat.
3. No tracked or wheeled construction equipment will enter the actively wetted portion of
Birch Bay during construction. Construction will occur primarily from the existing
shoreline or previously constructed portions of the nourishment berm.
4. All motorized construction equipment will be staged in upland areas during high tides
and between beach construction windows.
5. The staging areas will also be used to stockpile berm material, during winter months,
when the increased truck traffic will have less impact on the community and tourism.
6. All heavy equipment conducting work below MHHW will use vegetable oil in the
hydraulic lines and will be refueled at least 100 feet away from the beach, adjacent
intertidal habitat, or area streams. The equipment will also be inspected daily and before
use for fluid / fuel leaks.
7. The proposed action will have Temporary Erosion and Sediment Control (TESC) and
Spill Prevention, Control, and Countermeasure (SPCC) plans in place prior to initiation
of work.
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8. Although the proposed berm will be constructed and shaped using imported upland
materials (of very similar size distribution as currently existing along the beach), limited
excavation of existing beach substrates will occur to replace outfall segments.
9. Retain all natural habitat features on the beach larger than 12 inches in diameter. Can be
moved during construction.
10. A work area isolation plan will be submitted by the contractor, and approved by
Whatcom County, prior to the initiation of work below MHHW.
3.3.1 Berm Construction
Construction of the beach nourishment berm will require approximately 130,000 cubic yards of
rounded gravel, gravelly sand, and sand mix, which will be obtained from local upland gravel
pits (Figure 4). Two types of material will be used to construct the berm, a coarser gravel mix
(Type 2) to form the base of the berm, and smaller grained material (Type 1) placed over the top
of the base layer (Table 3-2). All the berm material will be washed and free of organic material,
dirt, clay, rock fines, fractured rock, and other materials not meeting the required specifications.
It will also consist of naturally occurring, rounded, and sound durable rock, with less than 15%
(by weight) having cleavage or fractures, and also free of thin, flat and elongated pieces.

Table 3-2. Berm Gravel Size Composition Specifications
Screen/Sieve

Type 1
(% Passing)

Type 2
(% Passing)

6-inch

N/A

98-100

2-inch

98-100

85-100

1.5-inch

60-75

65-85

1.0-inch

30-45

50-65

0.5-inch

0-8

N/A

0.25-inch

0-5

35-50

#10 (2.0mm)

0-4

N/A

#20 (0.84mm)

N/A

10-20

#100 (0.15mm)

0-2

0-8

#200 (0.07mm)

0-2

0-4

The berm material will be delivered by truck and trailer (about 5,500 loads), either directly to the
beach nourishment berm site, or to temporary staging areas adjacent to Birch Bay Drive (Figure
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1). The schedule is such that truck delivery will occur primarily during the fall and winter (low
tourist/recreational seasons).
Berm construction will start at the south end of the project area (just north of Terrell Creek), as
net shore drift in the project area is generally northward. Dump trucks will deposit the material
directly onto the beach when the project area is not inundated by tidal waters. In general, the
berm will be constructed from the road shoulder outward. After the berm material has been
placed in a given area, the material will be graded into the final shape. The contractor will be
required to maintain gradual slopes along the berm face to ensure that no depressions are present,
which could strand fish during the receding tide. Similar construction techniques were utilized
for other beach restoration projects in the area, including the Squalicum Creek Estuary
Restoration and Marine Park Beach Restoration projects in Bellingham, and the Marine Park
Shoreline Restoration project in Blaine.
The berm construction activities requiring in-water work (defined as work occurring at or below
MHHW), will occur during the approved in-water work window (primarily in the fall and
winter) when juvenile salmonids are not shoreline oriented or dependent, thereby minimizing the
potential for effects.
In addition to the primary berm material, the path surface will consist of a 12-foot-wide softsurface path, with ¼-inch minus crushed gravel surface layer. The path cross section would also
include a 4-inch base gravel course and 4-inch surface gravel course to provide stability.
All in-water work will adhere to the terms and conditions, including timing restrictions, of the
Hydraulic Project Approval (HPA). Although the HPA has not yet been issued, it is anticipated
that the window will be between July 16 and at least February 15 of each construction season
(2016/2017 and 2017/2018).2 This takes into account the various allowable in-water work
windows as identified in the U.S. Army Corps of Engineers, Seattle District’s Approved Work
Windows for Fish Protection in all Marine/Estuarine Areas, excluding the Mouth of the
Columbia River (Baker Bay), by Tidal Reference Area (USACE 2015), which identifies
approved in-water work windows in Tidal Reference Area 9 (Blaine) for salmonids (July 2 to
March 2), bull trout (July 16 to February 15), and surf smelt (year round). While there is no
documented surf smelt spawning areas within the proposed project footprint, spawning surveys
may be required by WDFW. If so, the contractor will be required to arrange that such surveys be
conducted by a WDFW-approved biologist, and the results reported to the designated WDFW
biologist, as specified in the Project HPA.
The specified work window for Pacific sand lance is between March 2 and October 14, and the
specified work window for Pacific herring is June 15 to July 31. It is assumed that in-water work
will be allowed after July 31 (herring spawning season) because the nearest herring spawning
areas occur in the eelgrass beds at least 500 feet offshore from the berm construction area, and
will not be affected by construction activities. In addition, there is no documented Pacific sand
lance spawning habitat within the project footprint (Joel Ingram, personal communication,
January 5, 2016), so it is assumed that the typical sand lance in-water work window would not

2

The project construction schedule may shift, depending upon when the tideland easements and required
environmental approvals are obtained.
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apply to the project, although WDFW may require periodic sand lance spawning surveys after
October 14.
Project construction is planned to take place over two construction seasons, because it is not
feasible to construct all of the project elements in one a single construction season, given the
limited work windows. The distribution of particular construction activities may be further
constrained to avoid adverse effects to business and community activities, as well as restricted by
habitat considerations. It is expected that construction will occur at multiple segments
concurrently, to reduce the total number of in-water work days required. Construction scheduling
will be determined by the construction contractor, within the limits of permit requirements and
project performance standards.
3.3.2 Existing Outfall Modifications
The lower ends of the existing outfalls (downstream from Birch Bay Drive right-of-way [ROW])
will be replaced with similar sized HDPE pipe, fused into a single unit and laid out on the beach
along the proposed alignment, and attached to the existing outfall pipe, prior to being covered by
the berm material. A benefit of these proposed outfall retrofits will be profile corrections that
reduce the buildup of organic materials in sags that currently occur in the pipe profile which
discharge very poor water quality during early fall storms. The pipeline may be anchored to the
substrate using helical anchors placed below the pipe grade, if calculated buoyancy forces
warrant such anchoring.
In addition to extending some of the outfalls, six outfalls will be modified to support stormwater
management changes in the project area. The proposed berm will alter the existing drainage
patterns for the project stretch between stations 24+00 and 96+00, which currently contains no
existing catch basins, and stormwater sheet flows off the road and parking lot surfaces directly to
the beach. These stormwater management changes are unavoidable due to the height of the
proposed beach nourishment berm.
The design approach for the conveyance of stormwater through the project site will include the
following elements:
•

Vegetated stormwater bioswales will be installed between the berm and Birch Bay Drive
to collect and treat the sheet flow runoff, and convey the runoff to existing outfalls;

•

Beehive-style overflow structures will convey uninfiltrated water from the stormwater
swales to the existing outfalls; and

•

New catch basins and underground stormwater piping will be installed in areas that
cannot accommodate a vegetated stormwater swale (e.g., adjacent to some parking areas).

The vegetated stormwater swales will provide water quality benefits through biofiltration, a wellestablished water quality treatment best management practice, and by providing additional
opportunities to contain hazardous spills on the roadway (Appendix B, Sheet U4.1). These
stormwater best management practices (BMPs) are not required by Whatcom County stormwater
requirements, but were still included in the proposed project as beneficial water quality
improvement measures.
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As described above, the existing outfall for Golf Course Creek will be replaced with a fishpassable culvert between the upstream Birch Bay Drive ROW and the toe of the proposed beach
nourishment berm (Sheets U3.1 & U3.2). To construct the new culvert, a temporary bypass pipe
will be installed by excavating adjacent to what will be the outside edge of the proposed box
culvert, and installing the temporary bypass. No ESA-listed species are likely to be in or near the
culvert, as there is no documented occurrence of these species in the stream, and the upstream
habitat is not considered suitable (Joel Ingram, personal communication, January 5, 2016).
However, efforts will be conducted to ensure that fish are not stranded in the existing culvert,
before gradually diverting flows to the bypass. These efforts could include removing the exposed
intertidal portion of the pipe, one segment at a time. This will result in the gradual removal of
about 100 feet of existing culvert, while allowing flows to continue to discharge into the low
flow channel in the intertidal beach. After removing as much of the exposed pipe as practicable,
only about 80 feet of replaceable culvert under Birch Bay Drive will likely remain. This segment
of culvert will be removed after first gradually transferring flow into the bypass pipe, by
incrementally constructing an isolation dam at the upstream end of the work area, and pumping
or letting the water drain through the bypass pipe to the bay. When the existing pipe is dry, a
downstream isolation dam will be constructed when the project area is not inundated by tidal
waters, and the existing pipeline removed. This will avoid the need for fish salvage. It is assumed
that the contractor will work on one half of the Birch Bay Drive roadway at a time (removing
half of the existing culvert then install half of the proposed box culvert).
Depending upon groundwater levels and soil conditions, a sheet pile cofferdam may need to be
installed around the intertidal culvert replacement work area, which would extend waterward
towards the bay sand flats. If necessary, groundwater within this work area will be pumped out
and discharged into an upland infiltration gallery or through a dewatering filtration bag system.
These measures will ensure that state water quality criteria will be met in all adjacent nearshore
areas.
3.4

Secondary Features of the Proposed Action

3.4.1 Temporary Construction Access and Staging Areas
Heavy equipment and materials will primarily be mobilized and demobilized from upland
stockpile and staging areas. While some portion of the berm material could be transported
directly to the beach nourishment site, a majority of the material is likely to be temporarily stored
at the upland stockpile areas. Several upland staging/stockpile areas will occur along the project
alignment, including a potential staging/stockpile area (about 10,000 square feet) located on the
east side of Birch Bay Drive, between stations 43+00 and 46+00 (see Appendix B, Sheet C2.6).
Only the existing, paved portions of this parcel would be used for staging/stockpiling.
Two other potential staging areas are located at the north and south ends of the project
alignment. The southern staging area would be immediately upland of the previous “test berm”
location, near the mouth of Terrell Creek. This staging area is about 10,000 square feet, and
located between stations 14+00 and 16+00 along the alignment (Appendix B, Sheet C2.1). The
smaller (about 1,500 square feet) northern staging area would be located at the existing
Cottonwood parking lot (about station 75+00) (Appendix B, Sheet C2.11).
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Two additional upland staging areas (at Bay Horizon Park and the Birch Bay Waterslides
parking lot) may also be used to stockpile berm material during periods when in-water work is
prohibited (Figure 1). As described below (Section 4.1) appropriate erosion control and spill
containment BMPs will be properly implemented, monitored, and maintained at all temporary
access and staging areas. Use of these sites will reduce construction impacts on recreation,
tourism, and commercial business operations along Birch Bay Drive, by spreading the
construction truck traffic over a longer time period.
Equipment will access the beach through at least six access routes along the alignment, including
at about stations 13+50, 24+00, 46+00, 54+00, 59+00, and 72+50 (see Appendix B).
Improvements to these access areas would be relatively straightforward and limited to
construction entrance modifications such as installation of temporary planking, temporary
relocation of drift wood, and signage removal. No substantial earthwork will likely be necessary
and all access points will be restored following completion of construction. Regardless of the
equipment storage/access options, motorized equipment operating on the beach will, where
feasible, avoid the zone of potential forage fish spawning (typically +6 to +9 feet [MLLW] or
about +5 to +8 feet NAVD88). However, there is no documented surf smelt or sand lance
spawning areas within the proposed construction area, with the nearest known surf smelt
spawning occurring about 0.2 mile south of the construction area (WDFW, 2015b). In addition,
herring spawning occurs in the eelgrass beds, typically located at least 500 feet offshore of the
berm footprint.
3.5

Construction Timing and Equipment

Construction of the project is planned to take place in phases, spanning two construction seasons.
This is due to the magnitude of beach nourishment and the general size and extent of the
construction activities along Birch Bay Drive, as well as the County’s commitment to the Birch
Bay community to avoid construction activities during the high tourist season. Phase 1
construction is scheduled to begin in late 2016 or early 2017, and construction activities may be
temporarily halted during the winter and spring seasons (except for berm material deliveries to
upland storage sites). Phase 2 construction is scheduled to re-commence in the late summer of
2017. All construction activities are anticipated to be completed by winter of 2018/2019.3 The
distribution of particular construction activities may be further constrained due to habitat
considerations. Regardless of the overall construction timing, in-water work will typically be
restricted to the approved in-water work window specified in the Project HPA, which is expected
to be July 16 through February 15.
Construction traffic—primarily gravel delivery trucks—has the potential to impact businesses,
residents, and tourists. Phasing construction over two construction seasons reduces the severity
of disruptions to the community and users of Birch Bay Drive, by reducing the daily frequency
of construction haul trucks to reasonable and tolerable levels. Expanding construction over two
seasons also has other advantages:

3

The project construction schedule may shift, depending upon when the tideland easements and required
environmental approvals are obtained. Regardless of the construction start date, construction is expected to span two
construction seasons (each construction season will extend from approximately Labor Day weekend to Memorial
Day weekend).
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•

Increases construction bid competition, as a larger pool of contractors would be willing
and able to perform the work at reduced rates.

•

Lowers construction cost bids because the schedule would be less-constrained, over-time
labor rates may be less likely, and construction logistic challenges would be eased.

•

Reduces community impacts further by allowing winter-time delivery and stockpiling of
beach nourishment materials at the staging area, thereby minimizing construction traffic
during the summer tourist season.

•

Limits the extent of shore habitat impacted during construction phases.

The duration of work activities below the MHHW mark of Birch Bay is not known, and will
depend on local tides during the construction period and the specific construction methods
chosen by the contractor. However, regardless of the length of work below the MHHW mark of
Birch Bay, all in-water work will follow the performance standards detailed above. Equipment
necessary to complete the proposed action will likely include tracked backhoes or excavators,
wheeled loaders and graders, HDPE pipe welder, dump trucks, and various hand operated tools.
Some concrete will be required, mostly for the pedestrian path adjacent to the parking lots, but
some will need to be placed for storm drain outfall footings (when the project area is not
inundated by tidal waters). The outfalls will be anchored (strapped) to flat pre-cast concrete pads
installed on the beach sand flats in excavated holes. No uncured concrete will be exposed to tidal
waters.
3.6

Interrelated and Interdependent Actions

Interrelated actions are those that are part of a larger action and depend on the larger action for
their justification (50 CFR 402.02). Interdependent actions are those that have no independent
utility apart from the action under consideration (50 CFR 402.02). There are no interrelated or
interdependent actions that would occur as a result of the proposed action.

4.0 IMPACT AVOIDANCE, MINIMIZATION AND CONSERVATION
MEASURES
While covering portions of the intertidal beach habitat with the nourishment berm material will
result in unavoidable impacts, several measures will be implemented during the project to avoid
and minimize other potential direct impacts, and minimize or compensate for indirect impacts.
These other potential impacts include water quality degradation due to accidental spills of
construction related contaminants (such as fuel, oil, grease, and hydraulic fluid) and removal of
riparian vegetation. However, most of these potential effects are anticipated to be insignificant or
discountable based on the implementation of appropriate avoidance and minimization measures.
As the berm material is specified to be washed gravel, and it will be placed when the project area
is not inundated by tidal waters, a limited amount of turbidity is expected to occur on a rising
tide. It is also anticipated that such turbidity will be short-term and localized, and not
substantially different from nearshore turbidity levels typically occurring during typical storm
events.
Conservation Measures and BMPs have also been incorporated into the proposed project to
avoid and minimize short-term and long-term impacts to listed species and their habitats in the
Environmental Science Associates
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project vicinity. Significant short-term effects to water quality during construction are not
expected due to properly implemented, monitored, and maintained erosion control and spill
containment measures. Long-term water quality impacts are also not expected. In addition to the
performance standards described above in Section 3.3, BMPs and conservation measures
designed to avoid and minimize impacts to listed species also include implementing temporary
erosion and sediment control (TESC) and Spill Prevention Control and Countermeasure (SPCC)
plans.
4.1

Erosion and Sediment Control

The project TESC plan will be developed prior to the start of project construction activities, and
will include:
•

Implementing construction phasing that minimizes the amount of earthwork that exposes
the ground surface to erosion;

•

Implementing sediment-control BMPs such as silt fences, check dams, sediment traps,
and sedimentation basins as appropriate in a shoreline setting;

•

Using erosion-control practices (seeding, mulching, soil conditioning with polymers, use
of geo-synthetics, sod stabilization, erosion-control blankets, vegetative buffer strips, and
preservation of sensitive areas with construction fences);

•

Using construction entrances, exits, and parking areas that reduce tracking sediment onto
public roads;

•

Performing routine inspections of erosion-control and sediment-control BMPs and
subsequent BMP maintenance.

4.2

Stormwater Pollution/Spill Prevention

The project SPCC plan will be developed and implemented prior to the start of project
construction activities, to satisfy all pertinent requirements set forth by federal, state, and local
laws and regulations. This plan will include the following measures.
•

All vehicles operated within 100 feet of any water body will be inspected daily for fluid
leaks before leaving the vehicle staging area. Any leaks detected will be repaired before
the vehicle resumes operation. When not in use, all vehicles will be stored in the staging
areas.

•

Fueling construction equipment off-site, in designated areas, prior to use at the project
site. No re-fueling of equipment will be allowed within 100 feet of the beach, adjacent
intertidal habitat, or area streams. All vehicles will be inspected daily for fluid leaks. Spill
response equipment will be on-site for potential fluid leakage.

5.0

ACTION AREA

The ESA requires that potential effects to listed and proposed endangered and threatened species
be evaluated in relation to the complete extent of the area influenced by the proposed action (the
Action Area) (50 CFR Part 402.02). The Action Area encompasses the area where measurable
Page 14
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direct and indirect effects resulting from the proposed action are foreseeable and are reasonably
certain to occur (USFWS and NMFS, 1998; NMFS, 1996).
5.1

Noise

The project area occurs along the Birch Bay shoreline from about 100 feet north of Lora Lane to
Cedar Avenue. The proposed action will require the use of heavy machinery including backhoes
or excavators, loaders, graders, HDPE pipe welder, a vibratory pile driver, and dump trucks.
Other equipment could include paver, roller, street sweeper, and hand tools.
Using the rules for decibel addition, the combined noise level of all construction equipment
operating together was calculated, based on the loudest pieces of equipment to be used. The three
loudest pieces of equipment are expected to be loaders, bull dozers, and a vibratory pile driver. A
loader has a maximum noise level (Lmax) value of 79 dBA at a distance of 50 feet from the
source, bull dozers have an Lmax value of 82 dBA, and vibratory pile drivers have an Lmax value
of 101 dBA at a distance of 50 feet from the source (WSDOT, 2014). Using the accepted
methodology for decibel addition, the noise level generated from the project area will be about
101 dBA at 50 feet from the source. This is a conservative estimate because a vibratory pile
driver will only be used for a few days to isolate the work area for the replacement of one
culvert, and it is not considered a typical source of construction noise for the project. All pile
driving would occur in the dry when the project area is not inundated by tidal waters.
The standard sound attenuation reduction for point source noise at a “hard site” (such as that
generated from construction activities immediately adjacent to the marine water of Puget Sound)
is 6 dB per doubling of distance from the source. Using this attenuation rate, the distance for
construction noise (101 dBA) to attenuate to background noise levels was determined to extend
to about 6 miles, based on an assumed background noise level in the project area of 45 dBA.
This background noise level is based on population density estimates, and typical suburban
residential areas (WSDOT, 2014). In addition to the waterward extent of noise attenuation to
background levels, the landward extent (based on soft site conditions) would be reduced to about
1.6 miles. However, during the majority of the construction activities (except the one or two days
of vibratory pile driving at the Golf Course Creek culvert replacement site), the size of the area
experiencing noise levels above the 45 dBA background level would be reduced to about 1 mile
over water, and about 0.4 mile over land.
In addition to the construction activities, the project includes the delivery of beach nourishment
material, estimated to consist of about 5,500 truckloads, spread over several years of
construction. As indicated above, this increase in truck traffic will occur primarily during the
winter (non-tourist season), with the material stockpiled in staging areas until needed. Assuming
that these deliveries will occur from September through April (32 weeks) per year, for two years
(about 450 days total), this would result in an average of about 12 deliveries per day. Based on
an 8-hour day, this would result in an increase of about 1.5 round trips (3 one-way trips) per hour
compared to existing traffic along potential haul routes. While the source of the nourishment
material has not been determined, several options include one source about 3 miles from the
project site, and three others up to about 22 miles away (Figure 4). However, since other sources
along the Interstate 5 (I-5) may also be selected, common haul routes between I-5 and the project
site were used to estimate the project Action Area.
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The area around the haul routes potentially affected by the increase in truck traffic was based on
the average daily traffic estimated for SR 548 (about 350 vehicles per hour), with a posted speed
limit of 45 mph (WSDOT, 2015). Based on these parameters, existing traffic noise is estimated
to be about 64 dBA. Based on an average attenuation rate of 4.5 dBA per doubling of distance,
this existing traffic noise would attenuate to background levels (45 dBA) in about 1,000 feet on
either side of the roadway. The average hourly traffic estimate (350 vehicles per hour) includes
6% heavy truck traffic, or in this case, about 21 trucks per hour. As indicated above, the project
would increase the heavy truck traffic by about three trucks per hour (14 percent increase).
Conservatively estimating a 14 percent increase in the traffic noise (73 dBA), with an average
attenuation rate of 4.5 dBA per doubling of distance, this traffic noise level would attenuate to
background levels in about 4,600 feet from the roadway.
Based on the estimated attenuation of project-related construction and traffic noise, the overall
extent of noise impacts from the project represents the estimated terrestrial portion of the project
Action Area (Figure 5).
5.2

Soil Disturbing Activities

The project will typically require limited excavation activity, in upland areas adjacent to Birch
Bay Drive, to install the catch basins and manhole structures at the outfall locations (see Figure
3), as described in Section 3.3.2. Excavations for the shallow (one-foot deep) bioswales will
primarily occur in fill material adjacent to Birch Bay Drive. Excavations for replacing culverts
will primarily occur through beach material, although the replacement of the Golf Course Creek
culvert would require excavating under Birch Bay Drive. It is also anticipated that the immediate
area surrounding the excavation will be temporarily disturbed as a result of equipment operation
and the temporary stockpiling of material adjacent to each excavation.
5.3

Beach Nourishment Activities

The project requires placement of approximately 130,000 cubic yards of sand and gravel
substrate within the upper intertidal zone of Birch Bay. The beach nourishment material will be
used to re-contour the upper intertidal portion of the beach, to form the storm berm and slightly
decrease the overall grade of the nearshore habitat. This profile is designed to match conditions
found at nearby reference beaches. The nourishment material will cover approximately 654,800
square feet of existing upper intertidal habitat above about +4 feet (MLLW). This will result in
the displacement (loss) of about 259,600 square feet of habitat within this upper intertidal
elevation band, primarily between MHHW and + 5 feet (relative to MLLW) (Figure 6).
Although this material will be washed prior to transport to the site, an increase in suspended
sediments in the bay will likely occur. While the extent of this increase in turbidity will vary,
depending on the extent of wave action, the effects will be temporary and localized. Increased
turbidity is expected to occur for several tidal cycles, following the initial placement of beach
nourishment material at any given location, and primarily concentrated close to shore.
Although the work will be conducted when the project area is not inundated by tidal waters,
much of the work will occur below the MHHW mark of Birch Bay. Therefore, the aquatic
portion of the Action Area includes the intertidal zone as well as the subtidal zone, to a depth of
about +4 MLLW. This distance is based on the compliance zone for State water quality turbidity
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exceedences, and is a conservative estimate of the area where aquatic life could be directly
impacted by the material placement, or exposed to increased turbidity generated by project
activities (Figure 5).
The average erosion rate or the Birch Bay shoreline is estimated to be about 600-700 cubic yards
per year, for both the existing and post-project conditions (Environmental Science Associates
2015). Therefore the berm will degrade over time and may require additional sediment
placement on the order of about 4,000 cubic yards every five to seven years, to maintain its
design geometry and associated hazard reduction benefits. The material will migrate north along
the shore and is expected to move offshore near the north end of the bay where the littoral drift
cell operating in Birch Bay terminates.

6.0

STATUS OF THE SPECIES AND CRITICAL HABITAT

NMFS and the USFWS indicate that the project will occur within the range of the federally listed
species and designated critical habitats shown in Table 6-1 below (NMFS, 2015; USFWS, 2016).
Appendix C contains the complete NMFS and USFWS species lists. The WDFW SalmonScape
and Priority Habitat and Species (PHS) databases were also consulted to identify the known or
presumed distribution of listed fish and wildlife species within the immediate project vicinity
(WDFW, 2015a; 2015c).
Table 6-1. Occurrence of Listed Species and Designated Critical Habitat within the Project Action Area
Common Name

Scientific Name

ESA Status *

Jurisdiction

Critical
Habitat

Puget Sound
Evolutionarily Significant
Unit (ESU) Chinook
Salmon

Oncorhynchus tshawytscha

Threatened

NMFS

Yes

Puget Sound Distinct
Population Segment
(DPS) Steelhead

Oncorhynchus mykiss

Threatened

NMFS

Yes

Coastal-Puget Sound
DPS Bull Trout

Salvelinus confluentus

Threatened

USFWS

Yes

Dolly Varden

Salvelinus malma

Proposed
Threatened

USFWS

No

Yelloweye Rockfish

Sebastes ruberrimus

Threatened

NMFS

Yes

Canary Rockfish

Sebastes pinniger

Threatened

NMFS

Yes

Bocaccio Rockfish

Sebastes paucispinis

Endangered

NMFS

Yes

Southern DPS Eulachon

Thaleichthys pacificus

Threatened

NMFS

No

Marbled Murrelet

Brachyramphus marmoratus

Threatened

USFWS

No

Southern Resident Killer
Whale

Orcinus orca

Endangered

NMFS

Yes

Yellow-Billed Cuckoo

Coccyzus americanus

Threatened

USFWS

No

Streaked Horned lark

Eremophila alpestris strigata

Threatened

USFWS

No
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Common Name
Humpback Whale

Scientific Name
Megaptera novaeangliae

ESA Status *
Endangered

Jurisdiction
NMFS

Critical
Habitat
No

*Threatened: Species are likely to become endangered within the foreseeable future.
Endangered: A species that is in danger of extinction throughout all or a significant portion of its range.
1
Based on proposed critical habitat

Although the range of Southern Resident Green Sturgeon (Acipenser medirostris) extends into
Puget Sound, no spawning locations exist within the Sound and only a handful of incidental
trawl catches of this species have been reported. There is also no designated critical habitat for
this species in Puget Sound (74 Federal Register 195). Therefore, this species will not be
addressed further in this document. Several other protected wildlife species, gray wolf (Canis
lupus) and Canada Lynx (Lynx canadensis), were also identified as potentially occurring in the
project Action Area (USFWS, 2016). However, there is no suitable or critical habitat for these
species in the Action Area, and these species are not likely to occur along the developed marine
shoreline of Birch Bay. Therefore, these species are also not addressed further in this biological
evaluation.
6.1

Fish Species

This section outlines the distribution, listing and stock status, and critical habitat designations for
listed fish species within the project Action Area.
6.1.1 Puget Sound ESU Chinook Salmon
NMFS issued a ruling in May 1999 listing the Puget Sound ESU as threatened (NMFS, 1999a).
Primary factors contributing to declines in Chinook salmon in the Puget Sound ESU include
habitat blockages, hatchery introgression, urbanization, logging, hydropower development,
harvests, and flood control (NMFS, 1998).
6.1.1.1 Life History
The life history of Puget Sound ESU Chinook is described in: Endangered and Threatened
Species: West Coast Chinook Salmon; Listing Status Change; Proposed Rule (NMFS, 1998), and
in Status Review of Chinook Salmon from Washington, Idaho, Oregon and California (Myers et
al., 1998) and is included herein by reference. A summary to assist in the discussion of effects
related to the proposed action is included in Appendix D.
6.1.1.2 Environmental Baseline
Puget Sound provides habitat for both adult and juvenile Chinook salmon. Adult Chinook return
from feeding areas in the North Pacific and enter Puget Sound prior to making their annual
upstream spawning migrations into the numerous freshwater natal streams that drain to Puget
Sound. The nearshore areas of Puget Sound also play a vital role in the juvenile life history stage
of Chinook salmon. After a period of freshwater rearing, juvenile Chinook salmon migrate to
estuarine/delta habitats to begin the physiological transformations necessary for entering the
marine environment. Once in the marine environment, juveniles utilize the marine nearshore for

Page 18

Environmental Science Associates
May 2016

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

foraging and continued maturation before moving offshore where they will continue to forage
and mature into adults.
Two genetically distinct, native Chinook salmon species spawn and rear within Water Resources
Inventory Area (WRIA) 1 (WDFW et al., 2003). The North Fork Nooksack River run spawns in
the North and Middle forks, and the South Fork stock in the South Fork. These stocks enter the
Nooksack River beginning in March and spawn August through early October. In addition, a fall
Chinook salmon run (mostly nonnative) spawns in the Nooksack River from September through
November. All three stocks are listed as threatened under the Endangered Species Act, and adult
salmon returning to WRIA 1 watersheds may occur within the marine nearshore areas of the
project Action Area, and their occurrence may overlap with the proposed construction schedule
of July 16 through at least February 15.
Juvenile Chinook salmon leave their Puget Sound freshwater rearing habitats and arrive in
delta/estuarine habitats within lower river systems from mid-May to mid-July. Once they leave
the estuarine and delta habitats the juveniles typically distribute widely throughout the nearshore
ecosystems of Puget Sound with peak abundance in June and July with some presence
documented into October (Fresh, 2006). As the size of the juveniles increase, the depth and
diversity of habitats utilized within the nearshore environment change. For example, small (< 70
mm) juveniles prefer low gradient, shallow water, fine grained substrates (silt/mud), low salinity,
and low wave energy habitats. As they continue to grow, they use a wider diversity of habitats
and eventually leave to forage in the North Pacific (Fresh, 2006). Based on this information, it is
anticipated that the proposed construction schedule of July 16 through at least February 15 may
overlap with juvenile Chinook salmon use of nearshore marine habitats in the project area.
6.1.1.3 Distribution in the Action Area
The Action Area does not contain features that support the freshwater life-stages of Chinook
salmon (Nooksack Salmon Enhancement Association, 2012; 2014). Therefore, distribution of
Chinook salmon within the Action Area would be limited to Chinook smolts originating for
watershed outside of Birch Bay, and potentially a few adults migrating along the nearshore to
and from their natal spawning areas in other parts of Puget Sound, including the Nooksack River
system. As there are no natal Chinook salmon spawning streams in Birch Bay, their use of the
nearshore habitat is expected to be limited, particularly during the fall and winter seasons.
Therefore, their presence during construction activities is highly unlikely.
6.1.1.4 Critical Habitat
On December 14, 2004, NMFS proposed critical habitat for 13 Pacific Salmon ESUs, which
includes the Puget Sound Chinook ESU (69 Federal Register 239). On September 2, 2005,
NMFS designated critical habitat for 12 salmon and steelhead ESUs in California and the Pacific
Northwest (70 Federal Register 170). Critical habitat for Chinook includes all marine waters of
Puget Sound extending from the line of extreme high tide out to a depth of 30 meters (98 feet)
and the upstream extent of all tidally influenced estuarine areas, which includes the intertidal and
subtidal portions of the Action Area. No freshwater Primary Constituent Elements (PCEs) are
located within the project Action Area.
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Specific PCEs, applicable to the proposed action, for Chinook salmon in marine areas, as defined
by NMFS (70 Federal Register 170) include:
•

PCE 4 Estuarine areas free of obstruction with water quality, water quantity and salinity
conditions supporting juvenile and adult physiological transitions between fresh- and
saltwater; natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, and side channels; and juvenile and adult forage,
including aquatic invertebrates and fishes, supporting growth and maturation.

•

PCE 5 Nearshore marine areas free of obstruction with water quality and quantity
conditions and forage, including aquatic invertebrates and fishes supporting growth and
maturation; and natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, and side channels.

•

PCE 6 Offshore marine areas with water quality conditions and forage, including aquatic
invertebrates and fishes, supporting growth and maturation of salmonids.

Of these PCEs, only PCE 5 has the potential to be affected by the project. Because there are no
Chinook salmon spawning streams that enter Birch Bay, estuarine habitat (such as the mouth of
Terrell Creek) is not likely to be used by migrating Chinook salmon. In addition, due to the
complex nature of marine ecosystems and lack of quantifiable information, it is difficult to
determine whether or not the Action Area contains offshore marine areas with water quality
conditions and forage, including aquatic invertebrates and fishes, supporting growth and
maturation of salmonids. Furthermore, the project is not expected to alter offshore habitat
conditions. Therefore, analyses of these other PCEs are not included.
The Action Area is likely to be used as a nearshore migratory pathway for Chinook salmon
because it is located near known Chinook salmon rivers and streams (Dakota Creek in
neighboring Drayton Harbor, as well as the Nooksack River drainage), and contains suitable
nearshore migration and rearing habitat, with extensive intertidal and subtidal vegetation. In
addition, forage prey species surf smelt and Pacific herring are known spawn in Birch Bay or
surrounding waters. While Pacific sand lance spawning has not been documented in Birch Bay,
they spawn in other nearby bays, and potentially suitable spawning habitat occurs in Birch Bay.
The current condition of PCE 5 in the Action Area is degraded by past human activity such as
draining and filling estuarine wetland habitat and installing upland shoreline armoring, which
have altered the natural nearshore structure and interrupted natural processes that form and
maintain habitat. In addition to habitat modification and loss, water contamination resulting from
residential development has likely degraded the nearshore habitat. Despite the degraded
conditions, construction related activities will occur within designated Chinook salmon critical
habitat, requiring an assessment of potential project related direct or indirect effects.
6.1.2 Puget Sound DPS Steelhead
6.1.2.1 Life History
The life history of Puget Sound steelhead is described in the Proposed Endangered Status for
Five ESUs of Steelhead and Proposed Threatened Status for Five ESUs of Steelhead in
Washington, Oregon, Idaho, and California (61 Federal Register 155). Puget Sound steelhead
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exhibit two different reproductive strategies, including an ocean maturing strategy and a stream
maturing strategy. Ocean maturing steelhead (winter-run) enter freshwater at an advanced stage
of sexual maturation from December through April and typically spawn from January through
mid-May (NMFS, 2005). Stream maturing (summer-run) steelhead enter freshwater at an early
stage of sexual maturation from May to October and typically hold in rivers and streams for
several months before spawning in the spring (NMFS, 2005).
Juvenile steelhead typically spend two full years in freshwater before out-migrating during the
spring (April to mid-May) (NMFS, 2005). Little is known about the inshore migration of
juvenile steelhead. However, it is believed that because of the larger size at outmigration,
steelhead do not typically spend a large amount of time in the nearshore, rather they tend to
quickly out-migrate to open water (Hart and Dell, 1986). This is supported by extensive
sampling conducted in central Puget Sound, where only nine steelhead were captured in 591
beach seine sets, over a two year period (Brennan et al. 2004). Little is also known about their
oceanic migrations; however, based on several studies, Puget Sound steelhead are thought to
travel to the central North Pacific Ocean where they feed for one to three years before returning
to their natal streams to spawn (French et al., 1975; Hart and Dell, 1986; Burgner et al., 1992).
A summary to assist in the discussion of effects related to the proposed action is included in
Appendix D.
6.1.2.2 Environmental Baseline
On June 11, 2007, NMFS listed Puget Sound Distinct Population Segment (DPS) of steelhead as
threatened under the ESA (72 Federal Register 91). Four separate steelhead stocks are found in
the WRIA 1 region. Three are native winter stocks found on each fork of the Nooksack River
and the fourth is the summer stock of the upper South Fork Nooksack River. A winter stock also
spawns in Dakota Creek, which drains to Drayton Harbor north of Birch Bay. The winter or
‘‘ocean-maturing’’ type enters fresh water between November and April and spawns shortly
thereafter. The summer or ‘‘stream-maturing’’ type enters fresh water in a sexually immature
condition between May and October, and requires several months to mature and spawn.
6.1.2.3 Distribution in the Action Area
Steelhead are presumed to occur in Terrell and Cottonwood creeks, within the project Action
Area, although there is no known documentation of their occurrence in Cottonwood Creek, and
there does not appear to be any suitable habitat in the accessible portion of the creek (Joel
Ingram, personal communication, September 1, 2015). However, known spawning occurs
outside the Action Area in the Nooksack River and Dakota Creek watersheds. Although there is
a potential for adults returning to these watersheds to occur within the project Action Area, they
are not expected to occur in nearshore habitats during the proposed construction schedule of July
16 through at least February 15. Similarly, the juvenile steelhead outmigration typically occurs
from April to mid-May, and they are expected to migrate offshore or to the open ocean relatively
quickly after saltwater entry (Moore et al., 2010; Brennan et al., 2004). As a result, limited use of
marine nearshore habitat for rearing is expected prior to offshore migrations. Therefore, their
presence during construction activities is highly unlikely.

Environmental Science Associates
May 2016

Page 21

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

6.1.2.4 Critical Habitat
No designated critical habitat for steelhead is present in the marine portion of the Action Area.
Critical habitat for Puget Sound steelhead was recently designated, and became effective on
March 25, 2016 (81 Federal Register 36). The designation is limited to stream habitats within the
geographical area presently occupied by the Puget Sound DPS of steelhead. NMFS determined
that it is not possible to identify specific areas as critical habitat for Puget Sound steelhead in the
nearshore zone in Puget Sound.
While the designated habitat does not include the marine waters of Birch Bay, critical habitat is
designated in Terrell Creek, located at the southern end of the project corridor, as well as the
lower reach of Cottonwood Creek. While the project will not affect Terrell Creek, the project
would add about 34 feet to the culvert at the mouth of Cottonwood Creek. However, a stream
habitat survey by Whatcom County concluded that the available habitat and hydrology of the
creek likely do not support anadromous fish use. WDFW concurred with the findings of the
study (Joel Ingram, personal communication, September 1, 2015).
6.1.3 Coastal-Puget Sound DPS Bull Trout / Dolly Varden
The Coastal-Puget Sound bull trout distinct population segment (DPS) is composed of 34
subpopulations (USFWS, 1998b; USFWS, 1999). In 1998, USFWS completed a status review of
bull trout, identifying five DPSs in the continental U.S. (USFWS, 1998c). The Coastal-Puget
Sound DPS Bull Trout was listed as threatened under the Endangered Species Act on November
1, 1999 (USFWS, 1999). Dolly Varden was proposed as threatened in 2001, under the
‘‘Similarity of Appearance’’ provisions of the Endangered Species Act (USFWS, 2001).
Although these two species of ‘‘native char’’ were previously considered a single species, they
are now formally recognized as two separate species, which occur together only within the area
occupied by the Coastal-Puget Sound bull trout distinct population segment, including in
Whatcom County. Therefore, the information below generally applies to both species.
6.1.3.1 Life History
The life history of the Coastal-Puget Sound DPS Bull Trout is described in the Endangered and
Threatened Wildlife and Plants: Determination of Threatened Status for Bull Trout in the
Coterminous U.S.; Final Rule (USFWS, 1999) and is included herein by reference. The life
history of the Dolly Varden is described in the Endangered and Threatened Wildlife and Plants:
Proposed Rule to list Dolly Varden as Threatened in Washington Due to Similarity of
Appearance to Bull Trout (USFWS, 2001) and is also included herein by reference. This
information has been summarized to assist in the discussion of effects related to the proposed
action, and is included in Appendix D.
6.1.3.2 Environmental Baseline
Little information is available or known about the anadromous form of bull trout/Dolly Varden
or their movements in estuarine or marine waters of Puget Sound (King County DNR and R2
Resource Consultants, 2000). There has been some limited data collected and anecdotal
information available from larger stocks, such as those in the larger Snohomish and Skagit River
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Basins, which indicate that bull trout have annual migrations to marine areas between April and
mid-July with peak catches in late May (WDFW, 2010). It is believed that sub-adult and adult
bull trout and Dolly Varden migrate to marine areas and occupy nearshore habitats. It is thought
that their movements in the nearshore are closely correlated with forage fish spawning beaches.
While extensive sampling conducted in central Puget Sound, captured only one bull trout in 591
beach seine sets over a two year period, they are expected to be less susceptible to capture by
beach seines due to their large size (Brennan et al. 2004). Most anadromous fish move back to
fresh water by late summer.
6.1.3.3 Distribution in the Action Area
The nearest and only known watershed that contains anadromous bull trout is the Nooksack
River, which drains into Bellingham Bay and the Southeast Strait of Georgia (WDFW, 1998).
The WDFW bull trout Salmonid Stock Inventory (SSI) indicated that of the Nooksack River
watershed stocks, only the Lower Nooksack stock “could be composed” of anadromous bull
trout, together with fluvial and resident life history forms. If anadromous bull trout are present in
the lower Nooksack River, the SSI indicates that adults would enter fresh water in early June for
spawning from September through mid-November. The SSI also indicates that anadromous
adults return to and remain in the estuary until the next spawning migration.
Other streams in the project vicinity include Terrell, Golf Course, and Cottonweed creeks, which
drain into Birch Bay, as well as California and Dakota creeks, which drain into Drayton Harbor.
These streams are not expected to have the cold water habitats required by bull trout for
spawning because their watersheds are relatively small and restricted to low elevations west of
the Cascade foothills (Williams et al., 1975). Although there are no known populations of bull
trout within the project Action Area, adult and sub-adult bull trout from the Nooksack River or
Fraser River could occur in the marine waters of Birch Bay. These adults could use nearshore
waters and habitats for feeding and overwintering (USFWS, 2004a).
Bull trout smolts outmigrate to the river mouth and nearshore areas where they feed and grow
rapidly during the spring and summer, while sub-adults move from the marine environment to
the lower river reaches and tributaries in late summer and early fall (Anchor QEA, 2001). After
overwintering in freshwater, sub-adults return to the marine environment. While adults or
juveniles could incidentally use Terrell Creek for feeding, there is no suitable spawning habitat
for bull trout. Therefore, it is anticipated that anadromous life history forms of adult and subadult bull trout could be present within the Action Area, albeit in small numbers, foraging and
migrating between spawning and overwintering areas.
6.1.3.4 Critical Habitat
Critical habitat for the Coastal-Puget Sound bull trout distinct population segment (DPS) was
designated in September 2005 (70 Federal Register 185), and was revised on October 18, 2010
(75 Federal Register 200). USFWS has designated bull trout critical habitat along the eastern
shore of Puget Sound, including Birch Bay, where the project is located. Designated critical
habitat estuarine and marine areas from MHHW to ‐30 feet (MLLW), but does not include
adjacent shoreline riparian areas or uplands. This subunit has been identified as critical habitat
for foraging, migration, and overwintering, but not spawning. Based on the critical habitat
designation, the entire aquatic Action Area is within the bull trout critical habitat area. Therefore,
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construction related activities will occur within designated bull trout critical habitat, requiring an
assessment of potential project related direct or indirect effects. Although they are expected to
have the same habitat requirements, there is no proposed or designated critical habitat for Dolly
Varden.
Of the eight bull trout PCEs described in the bull trout critical habitat rule, four are applicable to
the project Action Area, which provides highly productive foraging and stable overwintering
habitat. The following PCEs of bull trout critical habitat may be found in the Action Area.
•

PCE 2: Migratory habitats with minimal physical, biological, or water quality
impediments between spawning, rearing, overwintering, and freshwater and marine
foraging habitats, including, but not limited to permanent, partial, intermittent or seasonal
barriers.

•

PCE 3: An abundant food base, including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish.

•

PCE 4: Complex river, stream, lake, reservoir, and marine shoreline aquatic
environments, and processes that establish and maintain these aquatic environments, with
features such as large wood, side channels, pools, undercut banks and unembedded
substrates, to provide a variety of depths, gradients, velocities, and structure.

•

PCE 5: Water temperatures ranging from 2 to 15 °C (36 to 59 °F), with adequate thermal
refugia available for temperatures at the upper end of this range. Specific temperatures
within this range will vary depending on bull trout life-history stage and form;
geography; elevation; diurnal and seasonal variation; shade, such as that provided by
riparian habitat; and local groundwater influence.

Although bull trout are not known or expected to be present in any of the streams, sloughs, and
ditches that drain to Birch Bay, the Action Area is a migratory pathway for bull trout because it
is located near known bull trout freshwater spawning and rearing areas (particularly the
Nooksack River drainage), and contains suitable nearshore migration and rearing/foraging
habitat, with extensive intertidal and subtidal vegetation. In addition, forage prey species surf
smelt and Pacific herring are known or suspected of spawning in Birch Bay or surrounding
waters. While Pacific sand lance spawning has not been documented in the project footprint, they
spawn in other nearby bays, and potentially suitable spawning habitat occurs in Birch Bay.
As described above for Chinook salmon, the current condition of the four bull trout PCEs in the
Action Area is degraded by past human activities, such as draining and filling estuarine wetland
habitat and installing shoreline armoring, periodic offshore dredging, and nearshore
development, which have dramatically altered the natural nearshore structure and interrupted
natural processes that form and maintain habitat. Despite the degraded conditions however,
construction related activities will occur within designated bull trout critical habitat, requiring an
assessment of potential project related direct or indirect effects.
6.1.4 Yelloweye Rockfish
The yelloweye rockfish DPS is listed as threatened under the Endangered Species Act. The
primary factors influencing the decline of the Puget Sound/Georgia Basin DPS yelloweye
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rockfish are overutilization by commercial and recreational fisheries, habitat degradation,
degraded water quality including low dissolved oxygen and elevated levels of contaminants, and
inadequate regulatory mechanism (75 Federal Register 81). Presently, the species distribution
extends from northern Baja California to the Aleutian Islands in Alaska, but is most common
from central California north to the Gulf of Alaska (Clemens and Wilby, 1961; Hart, 1973; Love,
1996). The Puget Sound/Georgia Basin DPS distribution includes Puget Sound and the Georgia
Basin within the state of Washington and the province of British Columbia, Canada (75 Federal
Register 81).
6.1.4.1 Life History
The life history of yelloweye rockfish is described in the Proposed Endangered Threatened and
Not Warranted Status for Distinct Population Segments of Rockfish in Puget Sound (74 Federal
Register 77) and the Preliminary Scientific Conclusions of the Review of the Status of 5 Species
of Rockfish: Bocaccio (Sebastes paucispinis), Canary Rockfish (Sebastes pinniger), Yelloweye
Rockfish (Sebastes ruberrimus), Greenstriped Rockfish (Sebastes elongatus) and Redstripe
Rockfish (Sebastes proriger) in Puget Sound, Washington (NMFS, 2008) and are included herein
by reference. This information has been summarized to assist in the discussion of effects related
to the proposed action, and is included in Appendix D.
6.1.4.2 Environmental Baseline
There is little information on the frequency of occurrence or densities of yelloweye rockfish
within Puget Sound waters. Yelloweye rockfish are a sedentary, deepwater species that are
associated with high relief rocky habitats and often near steep slopes (Miller and Borton, 1980).
Yelloweye rockfish are part of the deepwater rockfish assemblage, composed of large, deepbodied fish. As adults, these fish live in deeper water greater than 40 meters and are often
associated with rocky habitats (Palsson et al., 2009). Yelloweye rockfish spend the majority of
their time on the substrata where they feed on small fish, shrimp, crab, and lingcod eggs (Love et
al., 2002).
6.1.4.3 Distribution in the Action Area
Yelloweye rockfish typically do not occupy nearshore waters at any life stage and are therefore
unlikely to occur in the Action Area. However, due to the lack of definitive distribution data, it is
presumed that the larval stage yelloweye rockfish may be present in the marine waters of Birch
Bay and the project Action Area. While little is known about their spawning timing in Puget
Sound, they spawn in late winter through the summer and possibly into the fall in Southeast
Alaska (Love et al., 2002).
6.1.4.4 Critical Habitat
Critical habitat for Puget Sound/Georgia Basin yelloweye rockfish was designated in November
2014 (79 Federal Register 219), which does not include Birch Bay or the project Action Area.
Only deep water areas (greater 30 m) were designated as critical habitat for yelloweye rockfish.
Therefore, no assessment of potential project related direct or indirect effects on critical habitat is
required.
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6.1.5 Canary Rockfish
The canary rockfish DPS is listed as threatened under the Endangered Species Act. The primary
factors influencing the decline of the Puget Sound/Georgia Basin DPS canary rockfish are
overutilization by commercial and recreational fisheries, habitat degradation, degraded water
quality including low dissolved oxygen and elevated levels of contaminants, and inadequate
regulatory mechanism (75 Federal Register 81). Presently, the species distribution extends
between Punta Colnett, Baja California and the western Gulf of Alaska (Boehlert, 1980;
Mecklenberg et al., 2002). The Puget Sound/Georgia Basin DPS distribution includes Puget
Sound and the Georgia Basin within the state of Washington and the province of British
Columbia, Canada (75 Federal Register 81).
6.1.5.1 Life History
The life history of canary rockfish is described in the Proposed Endangered Threatened and Not
Warranted Status for Distinct Population Segments of Rockfish in Puget Sound (74 Federal
Register 77) and the Preliminary Scientific Conclusions of the Review of the Status of 5 Species
of Rockfish: Bocaccio (Sebastes paucispinis), Canary Rockfish (Sebastes pinniger), Yelloweye
Rockfish (Sebastes ruberrimus), Greenstriped Rockfish (Sebastes elongatus) and Redstripe
Rockfish (Sebastes proriger) in Puget Sound, Washington (73 Federal Register 52) and are
included herein by reference. This information has been summarized to assist in the discussion of
effects related to the proposed action, and is included in Appendix D.
6.1.5.2 Environmental Baseline
The environmental baseline for canary rockfish is similar that described above for yelloweye
rockfish.
6.1.5.3 Distribution in the Action Area
There is little information on the frequency of occurrence or densities of canary rockfish within
Puget Sound waters. Canary rockfish are a deepwater species that are associated with a variety of
rocky and course substrate habitats throughout the Puget Sound basin (Miller and Borton, 1980).
Canary rockfish are part of the deepwater rockfish assemblage, composed of large, deep-bodied
fish. As adults, these fish live in deeper water greater than 40 meters and are often associated
with rocky habitats (Palsson et al., 2009). However, if canary rockfish are reproducing in
offshore waters near the project area, individuals in the larval and pelagic juvenile stages could
be transported into Birch Bay by currents. Juvenile canary rockfish may use habitats in shallow
nearshore areas, moving to progressively deeper waters as they grow (Love et al., 2002).
Therefore, despite the lack of definitive distribution data, it is presumed that the larval stage of
canary rockfish may be present in the marine waters of Puget Sound in the immediate project
area.
6.1.5.4 Critical Habitat
Critical habitat for Puget Sound/Georgia Basin canary rockfish was designated in November
2014 (79 Federal Register 219), which includes Birch Bay as designated nearshore critical
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habitat for juvenile canary rockfish, requiring an assessment of potential project related direct or
indirect effects.
6.1.6 Bocaccio Rockfish
The bocaccio DPS is listed as endangered under the Endangered Species Act. The primary
factors influencing the decline of the Puget Sound/Georgia Basin DPS bocaccio are
overutilization by commercial and recreational fisheries, habitat degradation, degraded water
quality including low dissolved oxygen and elevated levels of contaminants, and inadequate
regulatory mechanism (75 Federal Register 81). Presently, the species distribution extends from
Punta Blanca, Baja California, to the Gulf of Alaska off Krozoff and Kodiak Islands, Alaska
(Chen, 1971; Miller and Lea, 1972). Within this range, they are most common from Oregon to
northern Baja, California (Love et al., 2002). The Puget Sound/Georgia Basin DPS distribution
includes Puget Sound and the Georgia Basin within the State of Washington and the Province of
British Columbia, Canada (75 Federal Register 81).
6.1.6.1 Life History
The life history of bocaccio rockfish is described in the Proposed Endangered Threatened and
Not Warranted Status for Distinct Population Segments of Rockfish in Puget Sound (74 Federal
Register 77) and the Preliminary Scientific Conclusions of the Review of the Status of 5 Species
of Rockfish: Bocaccio (Sebastes paucispinis), Canary Rockfish (Sebastes pinniger), Yelloweye
Rockfish (Sebastes ruberrimus), Greenstriped Rockfish (Sebastes elongatus) and Redstripe
Rockfish (Sebastes proriger) in Puget Sound, Washington (73 Federal Register 52) and are
included herein by reference. This information has been summarized to assist in the discussion of
effects related to the proposed action, and is included in Appendix D.
6.1.6.2 Environmental Baseline
The environmental baseline for bocaccio rockfish is similar that described above for yelloweye
rockfish.
6.1.6.3 Distribution in the Action Area
There is little information on the frequency of occurrence or densities of bocaccio rockfish
within Puget Sound waters. Bocaccio rockfish are a deepwater species that are most commonly
associated with steep slopes of sand or rocky substrates (Miller and Borton, 1980). Bocaccio
rockfish are part of the deepwater rockfish assemblage, composed of large, deep-bodied fish. As
adults, these fish live in deeper water greater than 40 meters and are often associated with rocky
habitats (Palsson et al., 2009). However, due to the lack of definitive distribution data, it is
presumed that the larval stage of bocaccio rockfish may be present in the marine waters of the
project Action Area.
6.1.6.4 Critical Habitat
Critical habitat for Puget Sound/Georgia Basin bocaccio rockfish was designated in November
2014 (79 Federal Register 219), and includes Birch Bay as designated nearshore critical habitat
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for juvenile bocaccio rockfish, requiring an assessment of potential project related direct or
indirect effects.
6.1.7 Southern DPS Eulachon
Eulachon were listed as threatened under the ESA on May 17, 2010 (75 Federal Register 52).
NMFS determined that eulachon (also known as Pacific smelt, candlefish, or Columbia River
smelt), is comprised of two or more DPSs that qualify as species under the ESA. NMFS listed
the southern DPS of eulachon, consisting of populations spawning in rivers south of the Nass
River in British Columbia, Canada, to the Mad River in California. Major core populations for
eulachon include the Columbia and Fraser rivers.
The primary factors responsible for the decline of the Southern DPS of eulachon are the
destruction, modification, or curtailment of habitat and inadequacy of existing regulatory
mechanisms. Risks to the Southern DPS eulachon include:
•

Changes in ocean conditions due to climate change. Marine, estuarine, and freshwater
habitat in the Pacific Northwest have been influenced by climate change over the past 50
to 100 years;

•

Dams and water diversion for hydropower generation and flood control that block
eulachon migration, alter the natural hydrograph, reduce the magnitude of spring freshets,
impede or alter bedload movement, and change the composition of the river substrates
important to spawning;

•

Water quality degradation due to large-scale impoundments that increase water
temperature. Chemical contaminants are present due to urbanization and agriculture;

•

Dredging in river mouths alter spawning substrates and can directly kill eggs;

•

Commercial harvest poses a risk to eulachon, although current harvest levels are
magnitude lower than historic harvest levels;

•

Recreation and tribal harvest still exist but at low intensity;

•

Predation primarily from marine mammals, fishes, and birds pose a low level of risk; and

•

Bycatch of eulachon in commercial fisheries is a moderate risk especially in the shrimp
fishery.

6.1.7.1 Life History
The life history of the Southern DPS eulachon is described in the Status Review of Eulachon
(Thaleichthys pacificus) in Washington, Oregon, and California (Gustafson et al., 2010) and is
included herein by reference. This information has been summarized to assist in the discussion of
effects related to the proposed action, and is included in Appendix D.
6.1.7.2 Environmental Baseline
The environmental baseline for eulachon is poorly defined for Puget Sound, due to their rare or
infrequent occurrence.
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6.1.7.3 Distribution in the Action Area
The occurrence of eulachon in Puget Sound within the Action Area is considered rare or
infrequent. Any eulachon potentially occurring in the Action Area would be migratory fish
originating from drainage basins outside the Action Area. Within the greater Puget Sound and
Strait of Georgia, eulachon are known to spawn in the Frazier River, but have been documented
in Skagit Bay and the Puyallup River (BRT, 2008). Based on the designated critical habitat
designation, only the Elwha River on the Olympic Peninsula has spawning eulachon and habitat
essential to the conservation of the species.
6.1.7.4 Critical Habitat
NMFS designated critical habitat for eulachon on December 19, 2011 (76 Federal Register 203),
which includes 16 specific areas within the states of California, Oregon, and Washington
Designated critical habitat in Washington includes the lower mainstem Columbia River, six
tributaries to the Columbia River (Grays River, Skamokawa Creek, Elochoman River, Cowlitz
River, Toutle River, Kalama River, and Lewis River), and the Elwha and Quinault Rivers on the
Olympic Peninsula.
One of the three critical habitat PCEs identified for the Southern DPS of eulachon, and could
occur in the project Action Area is nearshore and offshore marine foraging habitat with water
quality and available prey, supporting juveniles and adult survival.
While the nearshore and offshore marine foraging habitat is essential for eulachon survival and
growth to adulthood, NMFS stated they have little information on the distribution of eulachon in
the marine waters and where foraging habitat might occur. Therefore, they were unable to
identify any specific areas in marine waters that meet the definition of critical habitat under the
ESA. NMFS will continue to gather information and will consider revising the designation of
critical habitat to include portions of the marine environment necessary for the recovery of
eulachon. Therefore, there are no areas of designated critical habitat for eulachon in the project
Action Area.
6.2

Marine Mammal Species

6.2.1 Humpback Whale
The humpback whale (Megaptera novaeangeliae) was listed as endangered by NMFS on June 2,
1970. It was one of the first species listed under the Endangered Species Act. The North Pacific
population was considerably reduced as a result of intensive commercial exploitation during the
20th century, and recovery has been very slow.
6.2.1.1 Life History
The life history of the humpback whale is described in The Final Recovery of the Humpback
Whale (NMFS, 1991), and is included herein by reference. Life history information has been
summarized to assist in the discussion of effects related to the proposed action, and is included in
Appendix D.
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6.2.1.2 Environmental Baseline
Humpback whales are fairly common off the coast of Washington but not inside waters such as
Puget Sound and the Strait of Juan de Fuca. The sightings of humpback whales in the Strait of
Georgia and Puget Sound remained very infrequent through the late 1990s. There were two
reported sightings of humpback whales in Puget Sound in May of 1976 and June of 1978 (Everitt
et al., 1980); it was not until much later that a third sighting was documented in June of 1986
(Osborne et al., 1988). The movements of two individually identified juvenile humpback whales
were documented in the waters of southern Puget Sound for several weeks in June and July of
1988 (Calambokidis and Steiger, 1990). There have also been a number of sightings in the San
Juan Islands during the summer of 2015 (Pacific Whale Watch Association, 2015).
In 2001 there were three reports of humpback whales; the number had risen to 30 reports by
2004. This increase in sightings is in part due to growth of the Orca Network and the
accompanying increase in local awareness. Most reports of humpback whales were made by
naturalists aboard whale watching vessels and can be considered reliable in terms of species
identification. Inexperienced observers, particularly those that are shore-based, are most likely to
misidentify a humpback as a gray whale, which are common in some areas during the late spring.
In this case the number of humpbacks reported might actually be an underestimate. Distribution
in the Action Area
While humpback whale abundance is rare within the inland waters of Puget Sound and the
Straits of Georgia and Juan de Fuca, it is anticipated that individual whales could occur within
the Action Area foraging or migrating to/from breeding and feeding areas, although in extremely
low numbers.
6.2.1.3 Critical Habitat
No critical habitat has been designated or proposed for the humpback whale.
6.2.2 Southern Resident Killer Whale
NOAA Fisheries listed the Southern Resident Population killer whale, a portion of the killer
whale population that may be found in Washington waters, as endangered in 2005 (70 Federal
Register 222). NOAA Fisheries listed the Southern Resident Population of killer whale as
depleted under the Marine Mammal Protection Act in May 2003 (NMFS, 2003). Possible factors
influencing the depletion of Southern Resident killer whale populations include high levels of
contamination, reduced availability of prey, and increased whale-watching activities near the San
Juan Islands (NMFS, 2008).
6.2.2.1 Life History
The life history and habitat requirements of killer whales are described in the Washington State
Status Report for the Killer Whale (Wiles, 2004) and are included herein by reference. This
information has been summarized to assist in the discussion of effects related to the proposed
action, and is included in Appendix D.
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6.2.2.2 Environmental Baseline
The Southern Resident Population of killer whales is one of four populations known to occur in
Washington: the Northern Resident, the Southern Resident, the transient, and the offshore
(Wiles, 2004). Three of these populations, the Southern Resident Population, Northern Resident
Population and the transient population, periodically use the region around the San Juan Islands.
These three groups of whales do not interbreed and do not normally interact. The Southern
Resident Population (Eastern North Pacific Southern Resident Population) consists of three pods
totaling between 80 and 90 animals (NMFS, 2008). As of spring 2014, the total population
numbered 80 whales, including 25 in J pod, 19 in K pod, and 35 in L pod (Center for Whale
Research, 2015). They range widely between California and the Queen Charlotte Islands, but
spend most of their time, especially from spring to fall, in northern Puget Sound, Georgia Strait,
and the Strait of Juan de Fuca (Carretta et al., 2004). While in inland waters during the warmer
summer months, all pods concentrate their activities in Haro Strait, Boundary Passage, the
southern Gulf Islands, the eastern end of the Strait of Juan de Fuca, and several localities in the
southern Georgia Strait (Heimlich-Boran, 1988; Fellemen et al., 1991; Olson, 1998; Ford et al.,
2000). Less time is spent elsewhere including the areas surrounding the San Juan Islands,
Admiralty Inlet west of Whidbey Island, and Puget Sound, although J pod is the only group
known to regularly venture inside the San Juan Islands (Balcomb, unpublished data).
6.2.2.3 Distribution in the Action Area
Southern Resident Population, Northern Resident Population, and transient killer whales
occasionally move into rarely visited areas and inlets, probably in response to locally abundant
food sources. Transient sightings in the Georgia Basin are centered on southeastern Vancouver
Island, the San Juan Islands, and the southern edge of the Gulf Islands, with less activity
occurring in Puget Sound and elsewhere in the Strait of Juan de Fuca and Georgia Strait (Olson,
1998). Northern residents are distributed from the Olympic Peninsula to southeastern Alaska
(Wiles, 2004). Southern Resident killer whale use of Puget Sound in the vicinity of the proposed
project is considered possible due to the fact that the area lies within the range of distribution.
Southern Resident killer whales are often seen in the inland waters of Puget Sound from April
through September and typically spend the winter months off the coasts of Washington and
Vancouver Island, although sightings of Southern Resident killer whales have been documented
in southern Puget Sound and as far south as Monterey Bay, California during the winter months
(ORCA Network, 2012).
Based on this information and the fact that construction will likely occur during the late
summer/early fall, Southern Resident killer whales may potentially occur in the marine waters of
Puget Sound adjacent to construction activities.
6.2.2.4 Critical Habitat
Critical habitat was designated for the Southern Resident killer whale in November 2006 (71
Federal Register 229). Critical habitat includes three specific areas of Puget Sound, Washington
within Clallam, Jefferson, King, Kitsap, Island, Mason, Pierce, San Juan, Skagit, Snohomish,
Thurston, and Whatcom counties. These three specific areas include (1) the Summer Core Area
in Haro Strait and waters around the San Juan Islands; (2) Puget Sound; and (3) the Strait of Juan
de Fuca. The proposed action is located within the Summer Core Area. Critical habitat within
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each of these areas includes all marine waters relative to a contiguous shoreline delimited by the
line at a depth of 20 feet (6.1 meters) relative to extreme high water. The Action Area includes
subtidal habitat less than 20 feet in depth relative to extreme high water, therefore no designated
Southern Resident killer whale critical habitat occurs in the project Action Area.
Specific PCEs defined for nearshore habitat for killer whale, as defined by NMFS (71 Federal
Register 229), includes: (1) Water quality to support growth and development; (2) Prey species
of sufficient quantity, quality and availability to support individual growth, reproduction and
development, as well as overall population growth; and (3) Passage conditions to allow for
migration, resting, and foraging.
6.3

Avian Species

6.3.1 Marbled Murrelet
The marbled murrelet was listed by the USFWS in 1992 as a federally threatened species in
Washington, Oregon, and California. Marbled murrelet critical habitat was designated in May
1996 in 50 CFR Part 17.11.
6.3.1.1 Life History
The life history of the marbled murrelet is described in the Endangered and Threatened Wildlife
and Plants; Final Designation of Critical Habitat for the Marbled Murrelet; Final Rule (61
Federal Register 102) and is included herein by reference. This information has been
summarized to assist in the discussion of effects related to the proposed action, and is included in
Appendix D.
6.3.1.2 Environmental Baseline
Marbled murrelets forage in marine habitats, consuming prey species such as Pacific sand lance
(Ammodytes hexapterus), surf smelt (Hypomesus pretiosus), Pacific herring (Clupea pallasi), and
shiner perch (Cymatogaster aggregata) (Burkett 1995; Strachan et al. 1995). The population
estimate for Puget Sound and the Strait of Juan de Fuca in 2013 was 4,395 birds with a -3.88%
average annual rate of decline for the 2001-2013 period (p = 0.0499), and average densities
ranged between about 0.5 to 2 birds per square kilometer (Pearson et al., 2014).
6.3.1.3 Distribution in the Action Area
Most of the project area is developed or developing. There are interspersed stands of coniferous
and deciduous forest; however, the inadequate species composition, size, and age of the stands,
likely limit the use of the Action Area by marbled murrelet for nesting habitat. The project
Action Area includes the nearshore areas of Puget Sound, which contains habitat for marine
forage fish species that comprise a portion of the marbled murrelet diet. Due to available forage
fish spawning habitat occurring in or near the project Action Area, marbled murrelets are
anticipated to use the marine areas of the project Action Area for foraging and may fly over the
construction area while migrating between foraging and nesting areas (USFWS, 2016).
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6.3.1.4 Critical Habitat
The critical habitat designation includes 11 units in Washington State, including 1.2 million
acres of federal land, 421,500 acres of state forest land, and 2,500 acres of private land (61
Federal Register 102). Not all suitable habitats are included in this designation, as only areas
designated as most essential to murrelet survival in terms of quality, distribution, and ownership
are included. The USFWS is currently proposing to revise the 1996 critical habitat designation
for marbled murrelet (80 Federal Register 164). This revision to critical habitat would not affect
current critical habitat designations in Washington State.
The closest designated critical habitat is located over 50 miles west of the proposed action in
Whatcom County (USFWS, 2015a).
6.3.2 Western Yellow-Billed Cuckoo
The USFWS listed the western distinct population segment (DPS) yellow-billed cuckoo
(Coccyzus americanus) as a threatened species on October 3, 2014 (79 Federal Register 192).
The USFWS indicates that the present or threatened destruction, modification, or curtailment of
western yellow-billed cuckoo’s habitat or range and other natural or manmade factors affecting
its continued existence are the reasons behind the decision to propose the western yellow-billed
cuckoo as threatened species under the Endangered Species Act. Specifically, threats to the
western yellow-billed cuckoo include the destruction, modification, and degradation of riparian
habitat through dam construction and operation; conversion to agricultural use; flow
management; flow diversions; urban and transportation infrastructure; stream channelization and
stabilization; and the increased incidence of wildfires, all of which contribute to habitat
fragmentation and conversion to habitats dominated by nonnative plant species. Also, the rarity
of habitats suitable for western yellow-billed cuckoo and isolation of populations put the species
at an elevated risk of further population declines (78 Federal Register 192).
6.3.2.1 Life History
The life history of the yellow-billed Cuckoo is described in the Endangered and Threatened
Wildlife and Plants; Proposed Threatened Status for the Western Distinct Population Segment of
the Yellow-billed Cuckoo; Proposed Rule (78 Federal Register 192) and is included herein by
reference. This information has been summarized to assist in the discussion of effects related to
the proposed action, and is included in Appendix D.
6.3.2.2 Environmental Baseline
In the Pacific Northwest, including Washington State, the yellow-billed cuckoo was historically
locally and fairly common in cottonwood and willow bottoms of the Willamette and Columbia
Rivers and in the Puget Sound lowlands (Jewett et al., 1953; Gabrielson and Jewett, 1970;
Roberson, 1980; and Marshall et al., 2003). In Washington State, the last confirmed breeding
records were from the 1930s and it is likely to have extirpated as a breeder in the State. Of the 24
breeding records documented in Washington State between 1836 and 1940, 23 were west of the
Cascade Range and one was east. Between 1956 and 2012, researchers have made 17 records of
western yellow-billed cuckoo in the State, 13 of which occurred east of the Cascades. It is
possible that vestigial breeding populations may still exist in the state (Wahl et al., 2005);
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however, there are few remaining examples of extensive river floodplain habitats adjacent to
Puget Sound, which historically had the largest number of sightings in the state (78 Federal
Register 192). If breeding is occurring in Washington State, it is likely limited to an extremely
small number of breeding pairs (single digits).
In California, yellow-billed cuckoos are most likely to be found in patches of willow–
cottonwood riparian habitat greater than 200 acres (81 hectares) in size. Yellow-billed cuckoos
rarely used smaller patches of habitat, particularly when they were distantly isolated from other
patches of riparian habitat (Laymon and Halterman, 1989).
6.3.2.3 Distribution in the Action Area
The project is located along the western shore of Puget Sound in Birch Bay. Today, the site
consists of both moderately to highly developed shoreline, with upland areas consisting of small
(<5 acre) patches of mixed second growth forest. The project area lacks significant large stands
of willow or cottonwood often associated with floodplain habitats, which are known to provide
habitat for the species. The presence of western yellow-billed cuckoo in the project Action Area
is extremely unlikely.
6.3.2.4 Critical Habitat
Critical habitat was proposed for the yellow-billed cuckoo on August 15, 2014 (79 Federal
Register 158). No proposed yellow-billed cuckoo critical habitat occurs in the project Action
Area, or in Washington State (79 Federal Register 218).
6.3.3 Streaked Horned Lark
The USFWS listed the streaked horned larks (Eremophila alpestris strigata) as a threatened
species on October 3, 2013 (78 Federal Register 192). Streaked horned larks are known to occur
in Washington State only in portions of southern Puget Sound, along the Washington coast, and
at lower Columbia River islands. Streaked horned larks have been extirpated as a breeding
subspecies in British Columbia, the San Juan Islands, and the northern Puget Trough (Pearson
and Altman, 2005).
6.3.3.1 Life History
The life history of the streaked horned larks is described in the Endangered and Threatened
Wildlife and Plants; Determination of Endangered Status for the Taylor's Checkerspot Butterfly
and Threatened Status for the Streaked Horned Lark (78 Federal Register 192) and is included
herein by reference. This information has been summarized to assist in the discussion of effects
related to the proposed action, and is included in Appendix D.
6.3.3.2 Environmental Baseline
The subspecies is largely absent from the Puget Trough during the nonbreeding season;
individuals observed in this area outside of the breeding season have been seen using habitats
similar to those used for breeding. Breeding habitat for streaked horned larks in Washington
consists of grasslands and sparsely vegetated areas at airports, sandy islands, and coastal spits.
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6.3.3.3 Distribution in the Action Area
No suitable streaked horned lark habitat is present in the Action Area, and the Action Area is not
within the known range of the subspecies.
6.3.3.4 Critical Habitat
Critical habitat was designated for the streaked horned lark on October 3, 2013 (78 Federal
Register 192). No streaked horned lark critical habitat occurs in the project Action Area, as the
nearest designated critical habitat location is more than 100 miles from the Action Area.

7.0

ENVIRONMENTAL BASELINE

The proposed action will be conducted within intertidal marine nearshore habitats of Birch Bay,
and the lower freshwater reach of Golf Course Creek. Birch Bay is a small community on the
northeastern coast of Puget Sound about 30 miles north of Bellingham. The bay is a very popular
recreational and tourist destination, with extensive shellfish beds and opportunities for
recreational shellfish harvesting. The bay is shallow (less than about 30 feet deep), with over a 6mile long crescent-shaped shoreline, consisting of narrow to moderately-wide gravel, cobble, and
sand nearshore beaches, with a wide intertidal and subtidal mud flat and extensive eelgrass beds.
The northern and central portions of Birch Bay are highly developed with residential homes,
some commercial structures, and public infrastructure (roads, power lines, etc.), constructed
close to the shoreline. To protect this shoreline development, a mixture of bulkheads, rip-rap
revetments, and groins have been constructed along the shoreline. At present, the cobble/sand
beaches, particularly along the central and northern reaches of the Bay, are narrow and degraded,
offering limited recreational opportunities and reduced flood protection for inland development.
Birch Bay and its watershed support a biological diversity array of fish and wildlife species, due
to the varied marine, freshwater, and upland terrestrial habitats. However, the intensity of growth
and development across the watershed, are impacting the amount and quality of available habitat.
These impacts are related to water quality, water quantity and habitat loss/fragmentation caused
by changing land use and increased impervious surface.
7.1.1 Freshwater Environment
Several streams drain to Birch Bay, some of which provide spawning and rearing habitat for
salmonid species such as steelhead and coho salmon. Terrell Creek, the largest freshwater input
into the bay, is an important habitat corridor that connects Lake Terrell to the bay. While much
of the watershed has been converted to agriculture and residential development, there are many
remaining patches of wetlands and mature second-growth forest.
The streams within the Birch Bay watershed are susceptible to elevated nutrient and fecal
coliform bacteria levels. Loss of riparian vegetation and channel modifications have also
increased sedimentation rates, and seasonally high water temperature and low dissolved oxygen
levels occur in many stream in the watershed. However, there are no streams within the
watershed that exceed the 303(d) water quality standards (Ecology, 2012).
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7.1.1.1

Terrell Creek

Terrell Creek, which originates from Lake Terrell, is the primary freshwater input into Birch
Bay. While no project related work will occur in Terrell Creek, a project staging area and
construction access route may be located in the upland area adjacent to the creek mouth (see
Appendix B, Sheet C2.1). The project will also not alter or affect Outfall #18 or #19, which also
occur at the mouth of Terrell Creek. Terrell Creek provides habitat for coho salmon, chum
salmon, steelhead, and coast and resident cutthroat trout (Nooksack Salmon Enhancement
Association, 2012; 2014). However, native fish populations within the Terrell Creek system have
declined significantly in the past 50 years (ESA Adolfson, 2007). This decline is attributed to
loss of riparian habitat and channel complexity resulting from development, seasonal low flow
rates, and water quality issues (primarily seasonally high temperatures and low dissolved oxygen
levels).
7.1.1.2

Other Streams

Besides the Terrell Creek system, several other unnamed streams flow into Birch Bay. Most of
these streams are seasonal drainages that do not provide fish habitat, although coho salmon,
steelhead, and/or bull trout/Dolly Varden are currently identified as potentially occurring
(modelled) in Cottonwood Creek(WRIA Stream # 01-0672) (WDFW, 2015a). While the lower
portion of Cottonwood Creek is designated as critical steelhead habitat (81 Federal Register 36),
the County and WDFW have recently concluded that Cottonwood Creek is not likely to be fish
bearing (Joel Ingram, personal communication, September 1, 2015). The existing culvert at the
mouth of Cottonwood Creek is also presumed to be at least a partial barrier to fish passage
(WDFW, 2015a). The Golf Course Creek (WRIA Stream # 01-1766) is also modeled by WDFW
as a potential coho and fall chum salmon, and bull trout stream, although the habitat does not
appear suitable for either of the salmon species, and not suitable for bull trout (Joel Ingram,
personal communication, January 5, 2016) (Photo 8). The Golf Course Creek culvert under Birch
Bay Drive is also likely a partial fish barrier, and the lower portion of the existing culvert
(beginning at the east edge of the Birch Bay Drive ROW) will be replaced with a fish passable
box culvert. Beachway Creek (WRIA Stream #01-1764) is also modeled as a coho and fall chum
salmon, and winter steelhead and bull trout stream, and occurs near the north end of the project
area. However, no changes will occur to this culvert, as the proposed nourishment berm will not
be constructed at this location. Similar to Terrell Creek, all streams in the Birch Bay watershed
have been affected by channelization, loss of riparian habitat, and water quality issues.
7.1.1.3

Wetlands

Palustrine, lacustrine and/or riverine wetlands are widespread and extensive in the Birch Bay
Watershed, covering approximately 25 percent of the entire watershed (ESA Adolfson, 2007).
Many of these wetland environments are associated with Terrell Creek and Lake Terrell, located
in the southern portion of the watershed. There are no palustrine, lacustrine or riverine wetlands
within the project footprint.
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7.1.2 Marine/Nearshore Environment
7.1.2.1 Intertidal Habitat Conditions
A semi-quantitative habitat assessment survey was conducted in the project area to generally
characterize the substrate and macroinvertebrate/vegetative communities occurring in the
proposed project area. Existing substrate conditions vary throughout the proposed beach
nourishment berm alignment, with a predominance of larger gravels and cobbles in the surface
layer along the steeper beaches at the south end of the project area (particularly the Bauer test
berm area), with generally increasing amounts of smaller gravel and sand progressing through
the northern portion of the project alignment. The substrate grain-size also typically decreases
with increased distance offshore, and consists almost exclusively of sandy material starting at
about +4.0 feet (NAVD88). The higher elevation habitat areas adjacent to riprap or bulkhead
structures, also tended to consist primarily of small gravel/coarse sandy material.
Few invertebrates were observed above about the +4-foot (NAVD88) elevation point, except for
an occasional sand flea. In addition, few macroinvertebrates were observed at most of the
sampling locations, typically a small number of clams (primarily purple mahogany clams), and
an occasional bloodworm or peanut worm. The exceptions to these observations, occurred at the
two southern-most transects (Stations 22+00 and 38+00), and the northern-most transect (Station
75+50). The two southern transects were characterized by larger cobble substrate material at
about the +4-foot elevation (NAVD88), which supported relatively abundant crabs, barnacles,
and limpets; these invertebrates were rarely observed at any other transects. Similar elevations
along the northern-most transect exhibited numerous mudflat snails on the sand/mud substrate, in
addition to clams and worms beneath the surface layer.
7.1.2.2

Water Quality

Birch Bay is susceptible to elevated nutrient and fecal coliform bacteria levels caused by polluted
runoff from adjacent lands (ESA Adolfson, 2007). In general, sources of pollution to Birch Bay
include septic tank effluent, broken sewage conveyance pipes, waste discharge from boat tanks,
runoff from agricultural fields, and wildlife/domestic pet waste (CH2MHill, 2006). Untreated
stormwater runoff also degrades water quality. As a result the bay waters in the vicinity of the
Terrell Creek outlet are listed as a Category 5 waterbody for bacteria on Department of
Ecology’s approved marine Water Quality Assessment 305(b) report and 303(d) list (Ecology,
2012). These waters have been found to exceed water quality standards for fecal coliform
bacteria and are not expected to improve in the next two years (Ecology, 2012). Other freshwater
streams within the Birch Bay watershed are susceptible to elevated nutrient and fecal coliform
bacteria levels, seasonally high water temperature, and low dissolved oxygen levels. However,
none of these streams have been found to exceed the 303(d) water quality standards (Ecology,
2010). Shellfish harvesting with Birch Bay is periodically prohibited due to water quality
problems caused by fecal coliform bacteria (ESA Adolfson, 2007).
In recent years, the County and other organizations have taken steps to improve the water quality
of Birch Bay. The Birch Bay Watershed and Aquatic Resources Management District was
established in 2007 to reduce the impacts of stormwater runoff in the Birch Bay Watershed. This
management district collects service charges from Birch Bay property owners based upon the
percentage of property that is covered by impervious surfaces. The collected services charges are
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used to fund stormwater-related projects throughout the watershed, including capital
improvement, education and outreach, and maintenance and operations.
7.1.2.3

Vegetation

With the exception of the Birch Bay State Park vicinity (over 1 mile south of the project
footprint), vegetation along the Birch Bay shoreline has been heavily altered by the construction
of Birch Bay Drive and other development, and from heavy recreational use of the beach. Within
the project area, vegetation within and adjacent to the beach consists primarily of scattered
patches of dune grass, perennial herbs, weeds, and lawn grasses. Intertidal aquatic vegetation,
primarily green algae species, typically occur in sparse patches between elevations of +4 and +5
feet (NAVD88). Birch Bay also contains extensive eelgrass beds in the subtidal zone, although
limited eelgrass was observed in the intertidal zone during a recent habitat assessment survey of
the proposed project footprint. Only small and sparse patches of non-native eelgrass (Z.japonica)
were observed in the deepest (+4 to +5 feet NAVD88) portions of three sampling transects
(offshore of Stations 22+00, 63+00, and 75+50). Larger and denser eelgrass patches (primarily
native Z. marina) occurred well offshore (over 500 feet) from the proposed project footprint.
7.1.2.4

Salmonids and Forage Fish

Birch Bay’s mudflats and extensive eelgrass beds provide important rearing habitat for nearly all
Pacific salmon and anadromous trout species (Brenden Brokes, personal communication,
January 29, 2015). Birch Bay is a large producer of forage fish; Pacific herring lay their eggs on
the blades of eelgrass to spawn, and surf smelt use several of the sand/gravel beaches of Birch
Bay to spawn. While most of the beach habitat in the proposed project footprint is not considered
suitable for surf smelt spawning, documented surf smelt spawning areas occur along the
shoreline south of the proposed project footprint. Surf smelt spawn in upper intertidal habitat,
typically above +6 feet (NADV88) elevation, and over larger sand and gravel substrate material
than Pacific sand lance (Moulton and Pentilla, 2001). While Pacific sand lance spawning has not
been documented in Birch Bay, they spawn in other nearby bays, and potentially suitable
spawning habitat occurs in Birch Bay.
While water quality issues and shoreline development have degraded fish habitat, Birch Bay
remains a valuable habitat area for salmonids and their prey species. However, limited areas of
potential forage fish spawning substrate were observed in the footprint of the proposed beach
nourishment berm during a recent habitat survey. Suitable habitat was observed along only two
of the five transects sampled.
7.1.2.5

Other Marine Fauna

Along with salmonids and forage fish, the eelgrass meadows, mudflats, and beaches of Birch
Bay provide habitat for a wide variety of marine species, including shellfish, groundfish,
seabirds, and marine mammals. For example, the WDFW PHS database identifies the presence
of shorebird and waterfowl concentrations, bald eagle nests, and harbor seal within and adjacent
to the bay (WDFW, 2015c). Birch Bay contains large populations of shellfish and Dungeness
crab; clamming and crabbing are popular activities for both Birch Bay residents and visitors.
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8.0

EFFECTS OF THE ACTION

Under the ESA, when a discretionary federal action may adversely affect listed species or critical
habitat, federal agencies must analyze the direct and indirect effects of the action, as well as
effects of future state or private actions reasonably certain to occur related to the action (50 CFR
402.02. 402.03, 402.14). Direct effects include the action’s immediate effects on a species or
habitat (50 CFR 402.02; USFWS and NMFS, 1998). Indirect effects are defined as those that are
caused by the proposed action and occur later in time, but are reasonably certain to occur (40
CFR 1508.8; 50 CFR 402.02). These are discussed in the following sections.
8.1

Direct Effects

Activities necessary to construct the proposed action will result in direct effects to the Action
Area that may affect listed species and critical habitat. Direct effects are primarily related to fill
and berm construction activities that will occur within Puget Sound intertidal habitat, and the
placement of up to approximately 130,000 cubic yards of sand-gravel mix on about 1.6 miles of
existing beach habitat. This will alter the beach profile and temporarily displace wrack-based
forage and intertidal microhabitat, while removing or covering numerous hard armoring
structures and providing sustainable beach habitat to support the aquatic ecosystem (see Figure
6). However, such effects are expected to be temporary and the area is expected recolonize
quickly within a year (NMFS, 2006; 2010a; 2010b). In addition, the area affected at any one time
represents a very small proportion of available foraging habitat in Birch Bay, and will occur at a
time when epibenthic production seasonally decreases and few juvenile salmonids are occupying
the area (NMFS, 2010a; 2010b).
The altered beach profiles are expected to slightly improve shallow nearshore habitat in the
Action Area. Toft et al. (2010) found that shoreline armoring removal and beach rehabilitation
projects resulted in ecological improvements compared to armored or pre-restored conditions,
most noticeably in the intertidal elevation range where armoring was removed as compared to
lower elevations affected only by beach regrading and sediment nourishment. Toft et al. (2013)
report that enhanced urban shorelines, with shallower nearshore habitat, positively influences the
feeding frequency of juvenile Chinook salmon.
The replacement/extension of existing outfall pipes under the proposed beach nourishment berm
is expected to have insignificant or discountable effects on listed species, as the existing pipes
will be removed during low flow conditions and when the project area is not inundated by tidal
waters, when no listed species are likely to occur. In addition, most of the outfalls do not connect
to stream channels, and there is no documented use of most of these drainages by listed fish
species. The new pre-constructed pipe extensions will typically be attached immediately after the
existing pipe sections are removed. While the replacement of the Golf Course Creek outfall pipe
with a fish passable box culvert will require additional excavations and construction activities, a
temporary bypass pipe will be used to allow construction activities to occur in the dry. The
bypass pipe will also be installed during low-flow conditions. Although Golf Course Creek is
modeled as a bull trout stream, the habitat conditions are unlikely to be suitable for any listed
fish species (Joel Ingram, personal communication, January 5, 2016).
Because all work below the OHWM will occur when the project area is not inundated by tidal
waters, it is highly unlikely that there will be interaction between project activities and salmon
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present beyond increased ambient noise and potential turbidity when tidal waters inundate the
altered intertidal area. However, turbidity effects are expected to be insignificant because the fill
material will be washed prior to placement and construction will occur when listed species are
unlikely to occur in the Action Area (NMFS, 2010a; 2010b; 2011). Therefore, noise and
turbidity impacts are considered minor and temporary and will not persist beyond the
construction period.
8.1.1 Berm Construction
8.1.1.1 Substrate Disturbance
The proposed action will include covering about 654,800 square feet of upper intertidal habitat
between about +4 and +12 feet (MLLW) with clean gravel/sand substrate. The fill will cover
habitat that currently supports existing biota. Substrate conditions vary throughout the proposed
berm alignment, with a predominance of larger gravels and cobbles in the surface substrate along
the steeper beaches at the south end of the project alignment, with generally increasing amounts
of smaller gravel and sand along the northern portion of the alignment. In the flatter portions of
the beach, offshore and adjacent to riprap or bulkhead structures, tend to consist primarily of
sandy material. The substrate in the steeper areas consists of coarse and poorly sorted material,
which suggests a competent shallow substrate with abundant gravel and/or cobbles, along with
buried concrete rubble and/or riprap in the subsurface layer.
The proposed beach nourishment berm material will consist of a mix of gravel and sand, more
characteristic of the moderately sloped beach reaches that currently exist in places along the
alignment. The berm material and moderate slopes are expected to improve potential forage fish
spawning habitat in the bay. Clancy et al. (2009) report that beach nourishment activities can
directly benefit the upper beach habitat by restoring beach sediment to elevations appropriate for
forage fish spawning and the accumulation of large wood and detritus (for example, Lummi
Shore Road, Bellingham Bay, Whatcom County). Nourishment may also restore sand and gravel
to areas deprived of natural sediment sources. Therefore, despite the slight decrease in some
portions of the intertidal habitat, the project is expected to increase potential forage fish
spawning habitat in the bay, particularly for surf smelt. Surf smelt tend to spawn at higher
elevations (typically above +6 feet (NADV88) elevation) and over larger substrate material than
Pacific sand lance (Moulton and Pentilla, 2001).
8.1.1.2 Intertidal Biota
After re-contouring the beach to form the proposed berm, this upper intertidal area will be
reduced to about 395,200 square feet, thereby displacing about 259,600 square feet of upper
intertidal forage area for the listed fish species. However, the berm construction process will
occur in phases over a two-year period, spreading out the impacts. Construction will also occur
at a time when epibenthic production seasonally decreases and few juvenile salmonids are
occupying the area, while providing time during the high summer productivity seasons for
disturbed or replaced habitat to recolonize (NMFS, 2010a).
In addition to the seasonal timing, the affected area represents a small fraction of the overall
intertidal habitat in the bay, relative to the extensive mud flat and eelgrass beds further offshore,
which will not be affected by the project. Johannessen and Chase (2005) report that the
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restoration of Driftwood Beach, in San Juan County, did not negatively impact eelgrass or
macroalgae in adjacent unnourished areas. The offshore eelgrass beds in Birch Bay likely
provide much of the preferred habitat for these listed species in the bay.
In addition to the low proportion of overall available intertidal habitat displaced, the displaced
habitat appears to exhibit limited productivity. Reconnaissance surveys found few invertebrates
above about the +4-foot (NAVD88) elevation point, except for isolated areas with large cobble
substrate, which tend to support small numbers of crabs, barnacles, and limpets. Deeper habitats
along the project alignment also tend to support low diversity and densities of
macroinvertebrates (see Section 7.1.2.1). The macroinvertebrates observed in these deeper
habitats typically consisted of small numbers of clams (primarily purple mahogany clams), and
an occasional bloodworm or peanut worm, which are not forage material for the ESA-listed fish
species. As determined for other similar beach nourishment projects in Puget Sound, the
temporary loss of upper intertidal habitat by the construction of the nourishment berm is not
expected to measurably affect the overall abundance or availability of forage for ESA-listed
species in the Project Action Area (NMFS, 2010a; 2011).
In addition to the expected limited productivity loss, a portion of the displaced habitat will be
replaced with the upper intertidal habitat provided by the nourishment berm, which is expected
to be recolonized from adjacent areas (NMFS, 2010b). The scale of mortality of benthic
organisms from the placement of beach nourishment material is not likely to substantially affect
epibenthic population dynamics in the project area, as these species are mobile and adapted to
heavy disturbance regimes, and thereby expected to recolonize the nourishment area quickly
(USACE, 2011). In addition, the nourishment berm will be constructed over several years,
resulting in a gradual sequence of impacted and recovering areas. Some of the most diverse
invertebrate concentrations observed during the project reconnaissance surveys were in the
southern portion of the project area, on the previously constructed test berm site.
Although there are some uncertainties about expected biota recovery rates, Greene (2002) reports
that short-term declines in infaunal abundance, biomass, and taxa richness typically recover
within 2 weeks to 7 months of beach restoration actions, depending on specific site conditions.
For example, larger nourishment sites typically recover at a slower rate due to the increased
distance that recruitment organisms must migrate. Recovery is expected to occur more quickly
for species exhibiting high reproductive rates and wide dispersal capabilities.
Wilber et al. (2009) reviewed a number of beach nourishment projects around the world and
found that macroinvertebrate recovery rates ranged from less than on month to between one and
two years. They also report that seasonal timing and nutrient grains size appear to be primary
influences on recovery time. Projects constructed during the spring larval recruitment period and
those that used nourishment material that poorly matched the native material tended to have
longer recovery times. Recovery of beach fauna may occur through vertical migration of existing
fauna through the nourishment layer or recruitment of pelagic larvae, juveniles, and adult
organisms from nearby areas (Greene, 2002). These varying recolonization mechanisms also
likely contribute to the variations in recovery rates, as well as the overall diversity. However, the
proposed project construction activities will occur during the winter, when macroinvertebrate
production is low, and the beach nourishment material will match the substrate found at nearby
and relatively undisturbed reference sites.
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In addition, covering the existing intertidal groins, and burying the existing outfall pipes and
other shoreline armoring structures, will enhance foraging conditions through improved
connectivity of shallow water habitat along the shore (Clancy et al., 2009). Toft et al. (2010)
found that benthic invertebrate densities and taxa richness improved after removing shoreline
armoring and restoring a Puget Sound beach, and such positive responses were most apparent in
upper tidal elevation zones. The increased taxa richness suggests good initial colonization of
diverse invertebrate species that are expected to continue over time. In addition to greater taxa
richness, relative to the reference site, the observed richness levels were almost double that of
pre-restoration levels (Toft 2009). Munsch et al. (2015) also found that nourished beaches
support different biotic communities than armored sites, even in highly urbanized systems.
Along with the small portion of the overall intertidal habitat affected in the bay, the
implementation of construction best management practices, conducting work when the project
area is not inundated by tidal waters, phasing the work over 2 years, and conducting work in
accordance with approved work windows, the overall effects of the reduced intertidal habitat are
likely to be insignificant or discountable, and the new substrate is expected to recover relatively
quickly through colonization from adjacent areas (Janet Curran, personal communication,
January 6, 2016).
8.1.1.3 Water Quality
While the berm material will be washed prior to placement in the berm area, the process is
expected to result in some short-term increase in turbidity of the adjacent nearshore habitat.
Suspended sediment has been shown to change salmon behavior and can cause mortality if
turbidity concentrations are high. The sub-lethal effects of turbidity generally include salmon
avoidance and redistribution, reduced feeding and growth, respiratory impairment, reduced
tolerance to disease and toxicants, and physiological stress. However, turbidity resulting from the
proposed beach nourishment project would likely be comparable to conditions occurring when
sediment naturally becomes resuspended during storms (Greene, 2002). In addition, construction
will occur during periods when no or very few ESA-listed species will occur in nearshore areas
(NMFS, 2010a; 2010b; 2011)
To avoid potential adverse turbidity effects associated with constructing the berm, the project
proponent will institute a performance standard to conduct all activities in the intertidal zone
when the project area is not inundated by tidal waters. It is likely that there will be some limited
turbidity along the shoreline as tidal waters return to the project area; however, given the volume
of Puget Sound, the relatively small area of disturbance, course texture of the washed berm
material, and the effects of currents, it is anticipated that effects related to increased turbidity
would be short in duration and would not persist following construction. In addition, juvenile
fish are likely to preferentially occupy the offshore mudflat/eelgrass bed habitats, which are
unlikely to be affected by any increases in nearshore turbidity. Therefore, the proposed action,
with respect to increased turbidity resulting from substrate placement, is anticipated to have little
or no effect on any ESA-listed species that may potentially occur in the project vicinity.
8.1.1.4 Eelgrass Disturbance
As indicated above, much of the native eelgrass occurring in the project Action Area is located at
least about 500 feet offshore of the nourishment berm footprint. As a result, this habitat will not
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be adversely affected by project construction or operations. However, some sparse patches of
non-native eelgrass do occur within the berm footprint, and will be covered and lost. In addition,
the habitat provided by the nourishment berm will not be suited for eelgrass recolonization,
although some recolonization could occur offshore of the berm. Based on a qualitative analysis,
it is estimated that about 2,500 square feet of non-native eelgrass will be displaced by the
proposed berm, equivalent to about 0.3% of the berm footprint.
8.1.2 Noise
The project would require the use of heavy equipment including backhoes, excavators, dozers,
graders, and dump trucks. Highly intensive noise activities that produce excessive airborne or
underwater noise, such as impact pile driving or blasting, are not expected along the shoreline.
While piles may need to be driven in the ROW area to support lagging for maintaining an open
cut for the Golf Course Creek culvert replacement, this work is expected to be conducted in the
dry with vibratory pile driving equipment, to minimize potential noise impacts.
Foraging marbled murrelets are the only species being given consideration over construction
noise because marbled murrelets may be present and foraging in the marine waters of Puget
Sound, immediately adjacent to the project area. However, suitable nesting habitat is not located
within the project vicinity due to the developed nature of the project area.
As described above, the combined noise level for the construction equipment operating within
the project Action Area is estimated at up to about 101 decibels (dBA) at a distance of 50 feet
from the source. No site specific information is available to characterize ambient or background
noise levels in the project Action Area, although the project is located adjacent to a suburban
residential area, which typically experience background noise levels of about 45 dBA (WSDOT
2014). Therefore, 45 dBA was used to characterize background noise levels in the project Action
Area. For this project, the distance for construction related noise to attenuate to this background
noise level would be about 6 miles waterward of construction activities (hard site conditions),
and about 1.6 miles landward of the activities (soft site conditions). As described above however,
except for the few days when a vibratory pile driver would be used, the size of the area
experiencing noise levels above the 45 dBA background level would be reduced to about 1 mile
offshore and about 0.4 mile inland. In addition, the incremental increase in noise related to the
addition of an average of three extra heavy truck trips per hour (to deliver the beach nourishment
material), would likely extend less than 1 mile from the expected haul roads. These distances
represent the estimated extent of the Action Area (see Figure 5).
8.1.2.1 Marbled Murrelet
Threshold distances have been identified and are defined as a known distance where noise at a
given level elicits a response from a target species (marbled murrelet in this instance). This
response can be obvious, as in head turning or flushing from a nest, or the animal may show little
reaction. However, little or no reaction does not mean that no effect has occurred, particularly for
birds.
Appendix 1 of the USFWS Biological Opinion (USFWS BO) for the Olympic National Forest
program of activities identifies four noise-effect thresholds (USDI, 2003). These include: the
noise-only detectability threshold (4 dBA above background levels), noise-only alert threshold
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(56 dBA), noise only disturbance threshold (70 dBA), and noise only injury threshold (92 dBA).
In providing this noise analysis, one must take into consideration the difference between the
environmental conditions in Olympic National Park and that of the more suburbanized setting in
which the proposed project is located. Birds in the project vicinity would likely be able to avoid
the Action Area during construction activities, whereas marbled murrelets or young murrelets in
nests would not necessarily be able to avoid the construction described in the USFWS BO. The
noise analysis presented in the USFWS BO focused on potential effects at nesting habitat sites,
while the proposed project Action Area contains no suitable marbled murrelet nesting habitat. If
present in the project Action Area, murrelets would likely be foraging in Puget Sound. With
respect to airborne noise thresholds for foraging marbled murrelets, only the noise-only injury
threshold (92 dBA) is considered applicable. This threshold is an injury threshold where actual
injury may occur and is the same injury threshold identified in the USFWS BO (WSDOT, 2014).
Based on this information, the project will produce noise levels that reach the injury/mortality
threshold because the loudest construction noise is anticipated to be 101 dBA, compared to the
airborne injury threshold of 92 dBA. It is estimated that the combined construction noise will
remain above this injury threshold for a distance of about 140 feet from the pile driving site, and
above the disturbance threshold (70 dBA) for about 1,800 feet (0.3 mile). However, no
measurable masking effects (inability for marbled murrelets to communicate) are expected from
vibratory pile driving or other project construction activities (Teachout 2013).
Marbled murrelets that may be present and foraging within the project vicinity may fly away
from the construction area and delay foraging. However, it is anticipated that any murrelets
foraging in the project area will seek out other suitable foraging areas in surrounding waters and
resume foraging. In addition, when vibratory pile driving is occurring, qualified biologists will
conduct marbled murrelet monitoring surveys to ensure that no marbled murrelets occur within
about 0.3 mile of the pile driving site. If murrelets are observed within this monitoring zone, pile
driving activities will cease, until the murrelets leave the monitoring zone. Pile driving will also
not be conducted during the marbled murrelet nesting season (April 1 to September 23), or
within two hours after sunrise or beyond two hours before sunset, to minimize the potential for
affecting marbled murrelets. In addition to these BMPs, a marbled murrelet monitoring plan will
be developed (as necessary) and submitted to USFWS for approval, prior to the start of projectrelated construction activities. This plan will specify the number of monitors, their monitoring
stations, and the procedures for communicating information regarding the continuation of pile
driving activities. Therefore the effects of construction noise on marbled murrelets are
considered insignificant.
8.1.2.2 Other Listed Marine Mammals
The proposed action does not include pile driving within the active wetted portion of Birch Bay;
therefore, direct effects to Southern Resident killer whale and humpback whale in relation to
underwater noise are not anticipated. In addition, airborne noise thresholds are not applicable to
cetaceans. Therefore, with respect to construction related noise, the proposed action is
anticipated to have “no effect” on Southern Resident killer whale or humpback whale.
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8.1.2.3 Fish
The proposed action does not include in-water work in streams that are known to support Puget
Sound ESU Chinook salmon, Puget Sound DPS steelhead, or Coastal-Puget Sound DPS bull
trout/Dolly Varden. Similarly, work in the intertidal portion of the Action Area will occur when
the project area is not inundated by tidal waters, so no direct effects to these species, or the other
ESA-listed marine species, are likely to occur from underwater noise. In addition, airborne noise
thresholds are not applicable to fish species. Therefore, the proposed action will have “no effect”
on listed fish species with respect to construction noise.
8.1.3 Outfall Replacement/Modification Activities
The extension of existing outfall pipes in the project Action Area will occur during low flow
periods, and when the project area is not inundated by tidal waters. The lower ends of the
existing pipes will be removed, and the new pre-assembled HDPE pipe extensions will be
pushed or pulled into position, and immediately attached to the end of the existing pipe (near the
Birch Bay Drive ROW). Small concrete footing pads approximately four feet by four feet will be
used to secure the outfalls. As indicated above, most of the existing pipes are stormwater
outfalls, with no ESA-listed species use. In addition, there is no documented use of the other
drainages by ESA-listed species. Therefore, the potential for direct effects of the outfall
construction activities is considered insignificant or discountable.
8.1.4 Construction Activities
Construction will require the use of heavy machinery within intertidal habitats of Puget Sound.
Although not likely, accidents such as spills of hazardous materials (typically fuel or hydraulic
fluid) or unanticipated additional construction accidents could occur, this could degrade water
quality and/or be toxic to fish. The potential effect of accidental discharges, should they occur,
will be minimized in large part by the adherence to a SPCC plan developed specifically for this
project as well as other impact avoidance and minimization measure discussed herein.
8.2

Indirect Effects

The proposed project has the potential to improve or increase forage fish spawning habitat in the
bay, particularly surf smelt, which are known to spawn in portions of Birch Bay, thereby
enhancing the potential for increased productivity in the area. Over the long-term, increased
productivity could benefit a number of listed species occurring in the project area, as these forage
fish are primary prey species for Chinook salmon, steelhead, bull trout/Dolly Varden, and
marbled murrelet. However, it is uncertain whether (1) the habitat changes would lead to an
increase in forage fish spawning, (2) the availability of existing spawning habitat is a substantial
limiting factor for these forage species in the Action Area, or (3) whether the existing
productivity is a limiting factor for any of the listed species. Despite the uncertainties, the project
is unlikely to have adverse effects on any of the listed species, similar to determinations for other
Puget Sound beach nourishment projects (NMFS 2010a; 2010b; 2011).
The proposed action is not anticipated to result in any other negative indirect effects to listed
species or designated critical habitat, or to proposed species and proposed critical habitat within
the project Action Area. While the project would improve pedestrian safety conditions, and alter
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beach access, these changes are unlikely to result in an increase in either pedestrian traffic or
beach use. Similarly, the changes in beach habitat are not likely to have an influence on upland
development rates or distribution.
8.3

Analysis of Effect to Critical Habitat

The proposed project Action Area includes critical habitat for Chinook salmon, bull trout,
steelhead, the three ESA-listed rockfish species, and southern resident killer whale.
8.3.1 Puget Sound ESU Chinook Salmon
The marine nearshore PCE includes marine areas free of obstructions with suitable water quality
and quantity conditions and forage (including aquatic invertebrates and fishes supporting growth
and maturation), and natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, and side channels. Chinook salmon fry rely upon the
estuary and nearshore environments for growth and maturation prior to moving offshore and out
into the open ocean. Once they leave the estuarine and delta habitats the juveniles typically
distribute widely throughout the nearshore ecosystems of Puget Sound with peak abundance in
June and July with some presence documented into October (Fresh, 2006). The nearshore habitat
in the project Action Area is generally free of obstructions and contains adequate water quality,
quantity, and forage conditions necessary to support growth and maturation; however, natural
cover is fairly limited with little or no overhanging large wood, boulders, or side channels.
However, extensive eelgrass beds are present in the intertidal and subtidal intertidal areas
offshore from the project construction areas, which provide cover for feeding and rearing
juvenile salmon.
The proposed action will occur within the marine nearshore environment of Birch Bay, and
result in the displacement of existing sediment under the footprint of the beach nourishment
berm (see Figure 6). This is expected to result in a slight degradation in nearshore habitat
conditions in the short-term, but generally beneficial over the long-term (Toft et al., 2010). The
altered beach profiles (see Appendix E) are expected to slightly improve shallow nearshore
habitat in the Action Area by covering the existing intertidal groins, and burying the existing
outfall pipes and other shoreline armoring structures. These changes are expected to enhance
foraging conditions through improved connectivity of shallow water habitat along the shore
(Clancy et al., 2009). Toft et al. (2013) report that enhanced urban shorelines, with shallower
nearshore habitat, positively influences the feeding frequency of juvenile Chinook salmon.
With the addition of stormwater treatment/infiltration swales adjacent to Birch Bay Drive, the
proposed project is expected to result in long-term positive effects on water quality within the
Action Area. However, turbidity and noise associated with intertidal work may temporarily
reduce foraging opportunities in the Action Area, although these impacts would likely be limited
to several months following beach nourishment activities, when few ESA-listed species are
likely to occur in nearshore areas (Brennan et al., 2004). While the benthic invertebrate
communities are expected to recolonize the beach nourishment area relatively quickly (NMFS
2010a; 2010b; 2011), changes to the invertebrate density and/or taxa richness could take several
years to recover. Toft et al. (2010) found that benthic invertebrate densities and taxa richness
improved after removing shoreline armoring, and regrading and nourishing an intertidal beach in
central Puget Sound, although densities were typically lower and taxa richness higher, compared
Page 46

Environmental Science Associates
May 2016

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

to a nearby reference site. In addition to greater taxa richness, relative to the reference site, the
observed richness levels were almost twice that of pre-restoration levels (Toft, 2009).
Although the composition of the benthic community may take up to several years to fully
recover from the beach nourishment activities of the proposed project, the nourishment and
beach regrading are expected to directly benefit other ecological functions. The physical changes
will restore sand and gravel to areas deprived of natural sediment sources, and increase the
accumulation of large wood and detritus to the upper beach, which are expected to improve
juvenile salmonid migratory habitat by increasing connectivity of shallow water habitat along the
shoreline (Clancy et al., 2009). The restoration activities are also expected to establish beach
elevations appropriate for forage fish spawning, potentially increasing that portion of the forage
base for juvenile Chinook salmon. In addition, the project is not likely to affect the offshore
eelgrass pastures in the bay, which are expected to provide substantial rearing and foraging
habitat for Chinook salmon (Johannessen and Chase 2005).
Other potential effects will be minimized, as the work will be conducted when the project area is
not inundated by tidal waters. The project proponent will also adhere to a SPCC plan developed
specifically for this project, which will minimize the potential for accidental spills and leaks of
construction related contaminants and the subsequent degradation of water quality in Puget
Sound. In addition, the project proponent will conduct activities during approved work windows,
which will minimize the overlap of construction activities with potential presence of Chinook
salmon and forage fish species. Forage fish are known to utilize the shorelines in the project
vicinity for spawning, and the area also provides suitable rearing habitat for these species.
Overall, the effects of the project on critical habitat will be minimized because of the temporary
nature of project disturbance activities, implementation of construction related BMPs,
conducting work when the project area is not inundated by tidal waters, and adhering to
approved construction windows.
Despite the displacement of about 259,600 square feet of upper intertidal habitat, this habitat
represents a small portion of the overall intertidal and subtidal habitat in the bay, relative to the
extensive intertidal mud flats and eelgrass beds, which will not be affected by the proposed
project. The mud flat habitat is substantially more productive than the upper intertidal areas
displaced by the proposed project, while the eelgrass beds are preferred rearing/foraging habitat
for Chinook salmon and other aquatic species. In addition, covering the existing groins, outfall
pipes, and other shoreline armoring structures is expected to improve forage fish spawning
habitat and improve the connectivity of shallow water habitat. These improvements are expected
to improve overall foraging conditions for Chinook salmon.
Along with the implementation of construction best management practices, conducting work
when the project area is not inundated by tidal waters, and conducting work in accordance with
approved work windows, the proposed action is anticipated to minimize the extent of these direct
effects to result in insignificant or discountable effects on Chinook salmon critical habitat. This
determination is similar to those of other similar beach nourishment/shoreline restoration project
in Puget Sound (NMFS, 2010a; 2010b; 2011).
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8.3.2 Coastal-Puget Sound DPS Bull Trout/Dolly Varden
As described above for Chinook salmon, the proposed project will occur within the marine
nearshore environment of Birch Bay, and result in the displacement of existing beach substrate
within the footprint of the beach nourishment berm. This is expected to result in a slight
degradation in nearshore habitat conditions for bull trout/Dolly Varden in the short-term,
although potential project effects will be minimized due to the temporary nature of project
disturbance activities, implementation of construction related BMPs, conducting work when the
project area is not inundated by tidal waters, and adhering to approved construction windows.
The potential for increased forage fish spawning habitat along the beach nourishment berm,
could improve forage conditions for bull trout/Dolly Varden. Therefore, the project is expected
to result in insignificant or discountable effects on bull trout/Dolly Varden critical habitat.
8.3.3 Puget Sound DPS Steelhead
Designated steelhead critical habitat does not include marine nearshore habitat, and will
therefore not be affected by the beach nourishment berm construction activities. However,
critical habitat is designated in Terrell and Cottonwood creeks, within the project Action Area.
No project construction activities will occur in Terrell Creek, so the project will have no effect
on critical habitat in Terrell Creek. While critical habitat is designated in the lower reaches of
Cottonwood Creek, the County and WDFW have recently concluded that no suitable steelhead
habitat occurs in Cottonwood Creek (Joel Ingram, personal communication, September 1, 2015).
Therefore, extending the creek culvert to accommodate the proposed beach nourishment berm, is
expected to have insignificant, discountable, or no effect on steelhead critical habitat.
8.3.4 Bocaccio, Yelloweye, and Canary Rockfish
Designated critical habitat for juvenile canary rockfish and bocaccio includes essential
nearshore features such as holdfasts for kelp, and rock and cobble areas that provide rearing
habitat; some of these features occur in the Action Area. As described above for Chinook
salmon, the proposed project will result in a slight degradation in nearshore habitat conditions for
larval and juvenile rockfish in the short-term, although potential project effects will be
minimized due to the temporary nature of project disturbance activities, implementation of
construction related BMPs, conducting work when the project area is not inundated by tidal
waters, and adhering to approved construction windows.
8.3.5 Southern Resident Killer Whale
While the proposed project Action Area includes designated critical habitat for southern resident
killer whales (71 Federal Register 229, November 29, 2006), waters less than 20 feet deep
relative to extreme high water are not considered to be within the geographical area occupied by
southern resident killer whales and are not included in the critical habitat designation. Therefore,
there is no designated critical habitat within the intertidal areas where the proposed project
construction activities will occur. While some potential project effects could occur outside to the
immediate construction area, any such effects will be eliminated or minimized due to the
temporary nature of project disturbance activities, implementation of construction related BMPs,
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conducting work when the project area is not inundated by tidal waters, and adhering to
approved construction windows.

9.0

DETERMINATIONS OF EFFECT

Provided that the construction techniques and conservation measures summarized herein and
discussed in detail in the construction drawings prepared for the project are properly
implemented, this project is anticipated to have the following effects on ESA regulated species.
These effect determinations are consistent with the determinations made for other recentlyconstructed beach nourishment/restoration projects in the area, including the Squalicum Creek
Estuary Restoration and Marine Park Beach Restoration projects in Bellingham, and the Marine
Park Shoreline Restoration project in Blaine.
9.1.1 Chinook Salmon
The proposed action warrants a “may affect, not likely to adversely affect” determination for
Chinook salmon.
The proposed project “may affect” Puget Sound ESU Chinook salmon based on the following
rationale:
•

The marine areas of Birch Bay, including the intertidal zone where the project alignment
will occur, likely support migrating and foraging Chinook salmon.

•

The project will displace about 259,600 square feet of upper intertidal habitat, likely
resulting in a slight reduction in overall productivity within the bay.

•

Although the beach nourishment material will be washed prior to placement at the berm
location, some small, temporary, and localized increases in turbidity are expected during
subsequent tidal inundations.

•

The upper intertidal portion of the existing beach, within the footprint of the beach
nourishment berm, has the potential to support spawning surf smelt and Pacific sand
lance, although such spawning has not been documented (WDFW, 2015b; WDFW,
2015c).

However, the proposed project is “not likely to adversely to affect” Chinook salmon for the
following reasons:
•

The project proponent will adhere to approved regulatory in-water work windows, which
have been developed to be protective of salmonids and their marine forage fish.

•

Birch Bay does not contain any natal streams for Chinook salmon, so juvenile or adult
Chinook are not likely to use the nearshore habitat. Any Chinook salmon incidentally
present within the Action Area would be originating from, or returning to, other
watersheds. Thus, their presence within the Action Area is unlikely during the in-water
work window.

•

All work below the OHWM will be conducted in the dry when the project area is not
inundated by tidal waters.
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•

The more consistent substrate and lower slope of the new berm face, compared to the
existing conditions, is expected to increase or improve forage fish spawning habitat.
Thereby increasing foraging opportunities for Chinook salmon, and offsetting the
temporary disturbance or loss of upper intertidal habitat from berm construction.

•

Covering the existing groins, outfall pipes, and other shoreline armoring structures with
gravel and sand berm material will improve shallow water connectivity for foraging and
rearing.

•

Any increase in turbidity levels will be temporary and localized and would have an
insignificant effect on the physiology or behavior of Chinook salmon, particularly since
they are unlikely to occur in the Action Area during construction.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

Surf smelt spawning, if present, would be at relatively low numbers during the project
work window.

•

The project does not include any in-water pile driving or other highly intensive
construction activities that could result in potential direct effects to fish species through
the generation of underwater noise.

9.1.2 Steelhead
The proposed action warrants a “may affect, not likely to adversely affect” determination for
steelhead.
The proposed project “may affect” Puget Sound DPS steelhead based on the following rationale:
•

Steelhead are presumed present in nearby streams, particularly Terrell Creek.

•

The marine areas of Birch Bay, including the intertidal zone where the project alignment
will occur, could support migrating and foraging steelhead.

•

The project will displace about 259,600 square feet of upper intertidal habitat, likely
resulting in a slight reduction in overall productivity within the bay.

•

Although the beach nourishment material will be washed prior to placement at the berm
location, some small, temporary, and localized increases in turbidity are expected during
subsequent tidal inundations.

•

The upper intertidal portion of the existing beach, within the footprint of the beach
nourishment berm, has the potential to support surf smelt and Pacific sand lance
spawning, although such spawning has not been documented (WDFW, 2015b; WDFW,
2015c).

However, the proposed project is “not likely to adversely to affect” steelhead for the following
reasons:
•

The project proponent will adhere to approved regulatory in-water work windows, which
have been developed to be protective of salmonids and marine forage fish.

•

Few steelhead will occur in the Action Area during the in-water work window.
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•

All work will be conducted in the dry when the project area is not inundated by tidal
waters.

•

The more consistent substrate and lower slope of the new berm face, compared to the
existing conditions, is expected to increase or improve forage fish spawning habitat.
Thereby increasing foraging opportunities for steelhead, and offsetting the temporary
disturbance or loss of upper intertidal habitat from berm construction.

•

Covering the existing groins, outfall pipes, and other shoreline armoring structures with
gravel and sand berm material will improve shallow water connectivity for foraging and
rearing.

•

Any increase in turbidity levels will be temporary and localized and would have an
insignificant effect on the physiology or behavior of steelhead, particularly since they are
unlikely to occur in the Action Area during construction.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

Surf smelt spawning, if present, would be at relatively low numbers during the project
work window.

•

The project does not include any in-water pile driving or other highly intensive
construction activities that could result in potential direct effects to fish species through
generation of underwater noise.

9.1.3 Bull Trout
The proposed action warrants a “may affect, not likely to adversely affect” determination for
bull trout.
The proposed project “may affect” Coastal-Puget Sound DPS of bull trout based on the
following rationale:
•

The marine areas of Birch Bay, including the intertidal zone where the project alignment
will occur, could support migration and foraging.

•

The project will displace about 259,600 square feet of upper intertidal habitat, likely
resulting in a slight reduction in the overall productivity within the bay.

•

Although the beach nourishment material will be washed prior to placement at the berm
location, some small, temporary, and localized increases in turbidity are expected during
subsequent tidal inundations.

•

The upper intertidal portion of the existing beach, within the footprint of the beach
nourishment berm, has the potential to support surf smelt and Pacific sand lance
spawning, although such spawning has not been documented (WDFW, 2015b; WDFW,
2015c).

However, the proposed project is “not likely to adversely to affect” bull trout for the following
reasons:
•

The project proponent will adhere to approved regulatory in-water work windows, which
have been developed to be protective of salmonids and marine forage fish.
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•

Birch Bay does not contain any streams supporting spawning bull trout, so any
individuals present within the Action Area would be originating from, or returning to,
other watersheds.

•

Bull trout are unlikely to be present in the Action Area, during the in-water work
window.

•

All work will be conducted in the dry when the project area is not inundated by tidal
waters.

•

The more consistent substrate and lower slope of the new berm face, compared to the
existing conditions, is expected to increase or improve forage fish spawning habitat.
Thereby increasing foraging opportunities for bull trout, and offsetting the temporary
disturbance or loss of upper intertidal habitat from berm construction.

•

Covering the existing groins, outfall pipes, and other shoreline armoring structures with
gravel and sand berm material will improve shallow water connectivity for foraging and
rearing.

•

Any increase in turbidity levels will be temporary and localized and would have an
insignificant effect on the physiology or behavior of bull trout, particularly since they are
unlikely to occur in the Action Area during construction.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

Surf smelt spawning, if present, would be at relatively low numbers during the project
work window.

•

The project does not include any in-water pile driving or other highly intensive
construction activities that could result in potential direct effects to fish species through
generation of underwater noise..

9.1.4 Dolly Varden
The proposed action “will not jeopardize the continued existence” of the proposed Dolly
Varden, for the same reasons described above for bull trout. In the event that Dolly Varden are
listed prior to the completion of the project, the preliminary effect determination is “may affect,
not likely to adversely affect,” for the same reasons described above for bull trout.
9.1.5 Bocaccio Rockfish, Canary Rockfish, and Yelloweye Rockfish
The proposed action warrants a “may affect, not likely to adversely affect” determination for
bocaccio, canary, and yelloweye rockfish.
As these three species have similar life histories, habitat requirements, and distribution within
Puget Sound, the following analysis applies to all three rockfish species. A “may effect”
determination for bocaccio, canary, and yelloweye rockfish is warranted based on the following
rationale:
•
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•

The project will displace about 259,600 square feet of upper intertidal habitat, likely
resulting in a slight reduction in the overall productivity within the bay.

•

Although the beach nourishment material will be washed prior to placement at the berm
location, some small, temporary, and localized increases in turbidity are expected during
subsequent tidal inundations.

•

The upper intertidal portion of the existing beach, within the footprint of the beach
nourishment berm, has the potential to support surf smelt and Pacific sand lance
spawning, although such spawning has not been documented (WDFW, 2015b; WDFW,
2015c).

However, the proposed project is “not likely to adversely to affect” bocaccio, canary, and
yelloweye rockfish for the following reasons:
•

The project proponent will adhere to approved regulatory in-water work windows, which
have been developed to be protective of marine forage fish, potential prey for adult
rockfish.

•

The project is expected to improve and/or increase the amount of potential surf smelt and
Pacific sand lance spawning habitat in the area, compared to existing conditions,
potentially increasing rock fish prey.

•

Juvenile and adult rockfish do not generally occupy shallow, nearshore habitats, instead
preferring deep-water rock shelf habitat.

•

Any increase in turbidity levels will temporary and localized and would have an
insignificant effect on the physiology or behavior of larval or adult rockfish.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

The project does not include any in-water pile driving or other highly intensive
construction activities that could result in potential direct effects to fish species through
generation of underwater noise.

9.1.6 Eulachon
The proposed action warrants a “may affect, not likely to adversely affect” determination for
eulachon.
A “may effect” determination for Southern DPS eulachon is warranted based on the following
rationale:
•

The marine areas of Birch Bay, including the intertidal and nearshore zones where the
project alignment will occur, may support migrating or rearing eulachon.

•

The project will displace about 259,600 square feet of upper intertidal habitat, likely
resulting in a slight reduction in the overall productivity within the bay.

•

Although the beach nourishment material will be washed prior to placement at the berm
location, some small, temporary, and localized increases in turbidity are expected during
subsequent tidal inundations.
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•

The upper intertidal portion of the existing beach, within the footprint of the beach
nourishment berm, has the potential to support surf smelt and Pacific sand lance
spawning, although such spawning has not been documented (WDFW, 2015b; WDFW,
2015c).

However, the proposed project is “not likely to adversely to affect” eulachon for the following
reasons:
•

The project proponent will adhere to approved regulatory in-water work windows, which
have been developed to be protective of marine forage fish, potential prey for eulachon.

•

The project is expected to improve and/or increase the amount of potential surf smelt and
Pacific sand lance spawning habitat in the area, compared to existing conditions.

•

The chance of eulachon occurring in the Action Area during project construction is
discountable because low numbers of eulachon spawn in Puget Sound rivers. In addition,
no eulachon spawning occurs in the streams flowing into Birch Bay, and the closest
primary spawning area for eulachon is the Elwha River, over 60 miles from the project
and in the Strait of Juan De Fuca.

•

Any increase in turbidity levels will be temporary and localized and would have an
insignificant effect on the physiology or behavior of eulachon, particularly since they are
unlikely to occur in the Action Area during construction.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

The project does not include any in-water pile driving or other highly intensive
construction activities that could result in potential direct effects to fish species through
generation of underwater noise.

9.1.7 Marbled Murrelet
The proposed action warrants a “may affect, not likely to adversely affect” determination for
marbled murrelet.
A “may affect” determination for marbled murrelet is warranted based on the following
rationale:
•

Marbled murrelets may be present and foraging in the marine waters adjacent to the
project area.

•

The proposed action will include the use of heavy equipment immediately adjacent to
potential marbled murrelet foraging habitat, which will result in an increase in noise and
human activity above background levels.

•

The proposed action will require the temporary disturbance of intertidal habitat, which
potentially provides spawning habitat for surf smelt, and Pacific sand lance, prey species
for marbled murrelet, although such spawning has not be documented in the proposed
work area (WDFW, 2015b; WDFW, 2015c).

A “not likely to adversely affect” determination for marbled murrelet is warranted based on the
following rationale:
Page 54

Environmental Science Associates
May 2016

Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

•

The proposed action will typically not result in airborne noise levels exceeding the injury
threshold of 92 dBA for foraging marbled murrelets.

•

For the few days that vibratory pile driving would occur, biologists will conduct marbled
murrelet monitor, to minimize the potential for effects. Such pile driving will also not
occur during the nesting season (April 1 to September 23), or within two hours of sunrise
and sunset, when foraging activity is expected to be highest.

•

Marbled murrelets, if present, would be able to avoid the Action Area by flying or
swimming away from construction activities.

•

The project does not include any in-water pile driving that could result in potential direct
effects to marbled murrelets through the generation of underwater noise.

•

All work will occur in intertidal and nearshore habitat; however, all work will be
conducted when the project area is not inundated by tidal waters. Therefore, direct effects
related to underwater noise are not anticipated.

•

Ample foraging areas are available in surrounding areas.

•

Surf smelt or Pacific sand lance spawning, if present, would be at relatively low numbers
during the project work window, and periodic surveys will be conducted to verify the
limited spawning.

•

The project is expected to improve and/or increase the amount of potential surf smelt and
Pacific sand lance spawning habitat in the area, compared to existing conditions,
potentially increasing murrelet prey.

9.1.8 Southern Resident Killer Whale
The proposed action warrants a “no effect” determination for Southern Resident killer whale.
A “no effect” determination for Southern Resident killer whale is warranted based on the
following rationale:
•

Killer whales are expected to rarely occur within the project Action Area.

•

While the work areas will include intertidal habitat, all work will be conducted when the
project area is not inundated by tidal waters. Therefore, direct effects related to
underwater noise are not likely.

•

The proposed action will require the use of heavy equipment immediately adjacent to the
marine waters of Puget Sound; however, airborne noise disturbance or injury thresholds
have not been established for cetaceans. This is due primarily to the fact that cetaceans, if
present, would be able to avoid the Action Area by swimming away.

•

The proposed action is anticipated to have no substantial effect on fish species, including
those considered prey for Southern Resident killer whale.

•

The project does not include any in-water pile driving that could result in potential direct
effects to killer whales through the generation of underwater noise. However, biologists
will conduct marine mammal monitor during any pile driving activities, to minimize the
potential for effects.
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9.1.9 Humpback Whale
The proposed action warrants a “no effect” determination for humpback whale.
A “no effect” determination for humpback whale is warranted based on the following rationale:
•

Humpback whale sightings in Puget Sound are considered extremely rare. In addition, the
proposed action will occur within shallow intertidal habitat, which further reduces the
potential for presence of humpback whales within the immediate project area.

•

All work will occur in intertidal habitat; however, all work will be conducted when the
project area is not inundated by tidal waters. Therefore, direct effects related to
underwater noise are not likely.

•

The proposed action will require the use of heavy equipment immediately adjacent to the
marine waters of Puget Sound; however, airborne noise disturbance or injury thresholds
have not been established for cetaceans. This is due primarily to the fact that cetaceans, if
present, would be able to avoid the Action Area by swimming away.

•

The project does not include any in-water pile driving that could result in potential direct
effects to marine mammals through the generation of underwater noise. However,
biologists will conduct marine mammal monitor during any pile driving activities, to
minimize the potential for effects.

9.1.10 Yellow-Billed Cuckoo
The proposed action warrants a “no effect” determination for yellow billed cuckoo based on the
following rationale:
•

Yellow-billed cuckoo is extremely rare in Washington State. Less than ten breeding pairs
are believed to be present in Washington State, with most of these occurring in eastern
Washington.

•

The project area is located in a developed, suburban environment and does not contain
suitable nesting habitat for the species (large, contiguous blocks of cottonwood forest).

•

Vegetation disturbance is limited to a very small area (<4,000 square feet), and no
suitable cuckoo habitat will be affected.

9.1.11 Streaked Horned Lark
The proposed action warrants a “no effect” determination for streaked horned lark based on the
following rationale:
•

Streak horned lark are extremely rare in northern Puget Sound, and occur primarily in
southern Puget Sound or in coastal areas.

•

The project area is located in a developed, suburban environment and does not contain
suitable habitat for the species (grasslands and sparsely vegetated areas at airports, sandy
islands, and coastal spits).
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9.1.12 Critical Habitat for Puget Sound ESU Chinook Salmon
The proposed action warrants a “may affect, not likely to adversely affect” determination for
Puget Sound ESU Chinook salmon designated critical habitat.
A “may affect” determination for Puget Sound ESU Chinook salmon critical habitat is warranted
based on the following rationale:
•

The project will occur within designated critical habitat for Puget Sound ESU Chinook
salmon.

•

Marine nearshore PCEs are present in the Action Area and include marine areas free of
obstruction with water quality and quantity conditions and forage, including aquatic
invertebrates and fishes supporting growth and maturation.

•

The project will displace about 259,600 square feet of upper intertidal substrate within
designated critical habitat.

A “not likely to adversely affect” determination for Puget Sound ESU Chinook salmon critical
habitat is warranted based on the following rationale:
•

All activities will be conducted in the dry when the project area is not inundated by tidal
waters.

•

Disturbance to sediment/substrate will be temporary in nature.

•

Impacts to prey species will be minimized by the construction timing coinciding with
approved in-water work windows to maintain protection of forage fish spawning habitat.

•

The replacement substrate of the beach nourishment berm is expected to improve forage
fish spawning habitat by providing more consistent suitable substrate and shallower
sloping beach habitat.

•

A SPCC plan will be developed and implemented specifically for the proposed action,
which will minimize the risk of accidental spills of construction related contaminants (oil,
grease, fuel, hydraulic fluid).

9.1.13 Critical Habitat for Puget Sound Steelhead DPS
The project may affect, not likely to adversely affect critical habitat for the Puget Sound
steelhead DPS.
A “may affect” determination is warranted based on the following rationale:
•

The designated critical habitat for Puget Sound DPS of steelhead occurs in the project
Action Area.

•

The project will lengthen the Cottonwood Creek culvert, potentially affecting access to
the designated critical habitat in the lower reaches of the creek. Marine nearshore PCEs
are present in the Action Area and include marine areas free of obstruction with water
quality and quantity conditions and forage, including aquatic invertebrates and fishes
supporting growth and maturation.
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•

The project will displace about 259,600 square feet of upper intertidal substrate within
designated critical habitat.

A “not likely to adversely affect” determination for Puget Sound DPS steelhead critical habitat is
warranted based, based on the following rationale:
•

The project will have no effect on the freshwater habitat in Terrell Creek, which is
presumed to support steelhead, and designated as critical habitat.

•

Although the Cottonwood Creek culvert, under Birch Bay Drive will be slightly
lengthened to accommodate the nourishment berm footprint, this is not expected to
substantially degrade existing fish passage conditions.

•

The project proponent will adhere to a SPCC plan developed specifically for this project.

•

The designated critical habitat does not include nearshore marine habitat, where the
proposed project will occur.

9.1.14 Critical Habitat for Coastal-Puget Sound DPS Bull Trout
The proposed action warrants a “may affect, not likely to adversely affect” determination for
designated Coastal-Puget Sound DPS bull trout critical habitat.
A “may affect” determination is warranted based on the following rationale:
•

The project will occur within designated critical habitat for Coastal-Puget Sound DPS of
bull trout.

•

Marine nearshore PCEs are present in the Action Area and include marine areas free of
obstruction with water quality and quantity conditions and forage, including aquatic
invertebrates and fishes supporting growth and maturation.

•

The project will displace about 259,600 square feet of upper intertidal substrate within
designated critical habitat.

A “not likely to adversely affect” determination for Coastal-Puget Sound DPS bull trout critical
habitat is warranted based on the following rationale:
•

All activities will be conducted when the project area is not inundated by tidal waters.

•

Disturbance to sediment/substrate will be temporary in nature.

•

Impacts to prey species will be minimized by the construction timing coinciding with
approved in-water work windows to maintain protection of forage fish spawning habitat.

•

The replacement substrate of the beach nourishment berm is expected to improve forage
fish spawning habitat by providing more consistent suitable substrate and shallower
sloping beach habitat.

•

A SPCC plan will be developed and implemented specifically for the proposed action,
which will minimize the risk of accidental spills of construction related contaminants (oil,
grease, fuel, hydraulic fluid).
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9.1.15 Critical Habitat for Canary and Bocaccio Rockfish
The proposed action warrants a “may affect, not likely to adversely affect” determination for
canary and bocaccio rockfish designated nearshore critical habitat.
A “may affect” determination for canary and bocaccio rockfish critical habitat is warranted based
on the following rationale:
•

The project will occur within designated nearshore critical habitat for canary and
bocaccio rockfish. The in-water portion of the Action Area extends from extreme high
water into the intertidal area, to a depth of about +4 feet (MLLW).

•

Essential nearshore habitat features for juvenile canary and bocaccio rockfish are present
in the Action Area and include juvenile settlement habitats essential for conservation,
which enable forage opportunities and refuge from predators and enable behavioral and
physiological changes needed for juveniles to occupy deeper adult habitats.

•

The quantity and quality of the nearshore habitat in the project Action Area has the
potential to support individual rockfish growth, survival, reproduction, and feeding
opportunities.

•

The project will displace about 259,600 square feet of designated intertidal critical
habitat.

A “not likely to adversely affect” determination for canary and bocaccio rockfish critical habitat
is warranted based on the following rationale:
•

All activities will be conducted when the project area is not inundated by tidal waters.

•

Disturbance to sediment/substrate will be temporary, and the replacement substrate and
beach habitat will be similar to existing habitat.

•

The proposed action is anticipated to have no substantial effect on fish species, including
those considered prey for rockfish.

•

A SPCC plan will be developed and implemented specifically for the proposed action,
which will minimize the risk of accidental spills of construction related contaminants (oil,
grease, fuel, hydraulic fluid).

9.1.16 Critical Habitat for Yelloweye Rockfish
The proposed action warrants a “no effect” determination for yelloweye rockfish designated
critical habitat, because designated critical habitat does not occur in the proposed project Action
Area.
9.1.17 Critical Habitat for Southern Resident DPS Killer Whale
The proposed action warrants a “may affect, not likely to adversely affect” determination for
Southern Resident DPS killer whale designated critical habitat.
A “may affect” determination for killer whale critical habitat is warranted based on the following
rationale:
Environmental Science Associates
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•

The project is adjacent to designated critical habitat for Southern Resident DPS killer
whale. The Action Area includes the upper intertidal zone, which is substantially
shallower than the critical habitat depth of -20 feet MLLW.

•

Killer whale PCEs are present near the Action Area and include passage conditions to
allow for migration, prey species of sufficient quantity, quality and availability to support
individual growth, reproduction and development, and prey species supporting growth
and maturation.

•

The project will displace about 259,600 square feet of upper intertidal sediment adjacent
to areas designated as critical habitat.

•

The disturbance of beach habitat could result in slight increases in turbidity in designated
killer whale critical habitat.

A “not likely to adversely affect” determination for Southern Resident DPS killer whale critical
habitat is warranted based on the following rationale:
•

All activities will be conducted when the project area is not inundated by tidal waters.

•

Disturbance to sediment/substrate will be temporary, and the potential for increases in
offshore turbidity is insignificant.

•

The proposed action is anticipated to have no substantial effect on fish species, including
those considered prey for Southern Resident killer whale (salmonids).

•

A SPCC plan will be developed and implemented specifically for the proposed action,
which will minimize the risk of accidental spills of construction related contaminants (oil,
grease, fuel, hydraulic fluid).

9.1.18 Critical Habitat for Marbled Murrelet
The proposed action warrants a “no effect” determination for designated marbled murrelet
critical habitat, because the closest designated critical habitat is located over 50 miles east of the
proposed Action Area.
9.1.19 Critical Habitat for Eulachon
The proposed action warrants a “no effect” determination for designated eulachon critical
habitat, because the closest designated critical habitat is located over 30 miles west of the
proposed Action Area.
9.1.20 Critical Habitat for Streaked Horned Lark
The proposed action warrants a “no effect” determination for designated streaked horned lark,
because the closest designated critical habitat is located over 100 miles from the proposed Action
Area.
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9.1.21 Proposed Critical Habitat for Yellow-billed Cuckoo
The project will not destroy or adversely modify proposed critical habitat for yellow-billed
cuckoo, because no proposed yellow-billed cuckoo critical habitat occurs in the project Action Area,
or in Washington State. If critical habitat is designated as proposed, prior to completion of this
project, a provisional effect determination of “no effect” would be warranted, for these same reasons.
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Figure 2: Typical Conceptual Cross-Sections
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Figure 4
Potential Gravel Sources and Haul Routes (West of I-5)
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Figure 6
Typical Cross-Section of Intertidal Habitat Displacement
Seattle, Washington

Photo 1: Birch Bay beach; Beachcomber Drive vicinity.

Photo 2: Birch Bay sandflats.

Photo 3: Concrete bulkhead and eroded beach.

Photo 4: Wolf Bauer-designed “test berm.”

Photo 5: Failing concrete groin.

Photo 6: Typical patches of non-native (Zostera japonica) eelgrass within the project footprint.

Photo 7: Existing Golf Course Creek culvert.

Photo 8: Typical habitat in Golf Course Creek, upstream of the existing Birch Bay Drive culvert.
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Birch Bay Drive & Pedestrian Facility Beach Enhancement Project –Biological Evaluation and EFH Assessment

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended by the
Sustainable Fisheries Act of 1996 (Public Law 104-267), requires Federal agencies to consult
with NOAA Fisheries on activities that may adversely affect Essential Fish Habitat (EFH).
The EFH designation for the Pacific salmon fishery includes all those streams, lakes, ponds,
wetlands, and other water bodies, currently or historically accessible to salmon in Washington,
Oregon, Idaho, and California, except above the impassable barriers indentified by PFMC
(1999). In estuarine and marine environments, designated EFH extends from near-shore and tidal
submerged environments within state territorial waters out to the full extent of the exclusive
economic zone offshore of Washington, Oregon, and California north of Point Conception
(PFMC, 1999). The Pacific salmon management unit includes Chinook, coho, and pink salmon.
All three species utilize the marine nearshore of Puget Sound during some stage of its life
history.
In addition to Pacific salmon, EFH has been designated for groundfish and coastal pelagic
species. EFH for Pacific coast groundfish is generally defined as the aquatic habitat below the
mean higher high water line, and the upriver extent of saltwater intrusion in river mouths
seaward. The west coast groundfish management unit includes 83 species that typically live on
or near the bottom of the ocean. Species groups include sharks and skates, rockfishes (55
species), flatfishes (12 species) and ground fishes.
The Coastal Pelagic Species Fishery Management Plan describes the habitat requirements of
five pelagic species: Northern anchovy, Pacific sardine, Pacific (chub) mackerel, jack mackerel
and market squid (PFMC, 1998). These four finfish and market squid are treated as a single
species complex because of similarities in their life histories and habitat requirements. EFH for
coastal pelagic species is generally defined all marine and estuarine waters from the shoreline
offshore above the thermocline. Coastal pelagics are schooling fish not associated with the ocean
bottom that migrate in coastal waters. These fishes are primarily associated with the open ocean
and coastal waters (PFMC, 1998), and are not likely to occur within the project area.
The objective of this EFH assessment is to determine whether or not the proposed action “may
adversely affect” designated EFH for relevant commercially, federally-managed fisheries species
within the Action Area.
Description of the Proposed Action
For the purpose of this assessment, the proposed action for the EFH assessment and BE
incorporate the same project elements. A detailed description of the proposed action is included
in Section 3.0 of the BE.
Potential effects to Pacific salmon and groundfish EFH are similar to those discussed for ESA
listed species in Section 8.0 of this BE.
Table A-1 below indicates the federally managed Pacific salmon and life history forms that are
potentially present within the project Action Area.
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Table A-0-1. Salmonid species and life-stages with EFH in the Action Area.
Salmon
Species
Coho
Chinook
Pink

Eggs

Larvae

Young
Juvenile
X
X
X

Juvenile

Adult

X
X
X

X
X
X

Spawning

Potential Adverse Effects of Proposed Action
Adverse Effects to Salmon Essential Fish Habitat

EFH for Pacific salmon is present in the project Action Area. The project will result in the
displacement of approximately 259,600 square feet of upper intertidal habitat (substrate) due to
depositing, spreading, and contouring beach nourishment material over the upper intertidal
sections of the Birch Bay beach. These actions will be conducted when the project area is not
inundated by tidal waters. Existing substrates in the work area may potentially provide suitable
spawning habitat for marine forage fish, including Pacific sand lance or surf smelt, important
prey species for juvenile Chinook salmon. However, the beach nourishment material will also be
suitable for these forage fish to spawn, and the re-contouring of the beach is expected to provide
more sustainable spawning habitat conditions than much of the existing beach habitat in the
Action Area.
To minimize the potential for adverse effects to EFH for Pacific salmon, the project proponent
will conduct all substrate disturbance activities when the project area is not inundated by tidal
waters, will implement a SPCC plan to protect water quality, and will conduct work within the
approved in-water work windows, which are protective of both salmonids and forage fish
species. The project will result in temporary effects on substrate, but no substantial permanent
adverse effects on EFH for Pacific salmon or their prey species. In addition, the project has the
potential to improve foraging conditions for Pacific salmon by providing shoreline habitat that is
expected to be conducive for forage fish spawning. Therefore, the proposed action will not
adversely affect EFH for Pacific salmon.
Adverse Effects to Ground Fish EFH

EFH for groundfish is present in the project Action Area. Potential adverse effects on EFH for
groundfish would be similar to that described above for federally managed Pacific salmon.
Therefore, it is anticipated that the proposed action will not adversely affect EFH for groundfish
species.
Adverse Effects to Coastal Pelagic EFH

No areas of EFH for coastal pelagic species occur within the Action Area. Therefore, the
proposed action will not adversely affect EFH for coastal pelagic species.
Essential Fish Habitat Conservation Measures
The measures implemented for the proposed action in relation to the conservation of ESAregulated species described in Section 4.0 of the BE will similarly avoid or minimize the
potential adverse effects to designated EFH described above.
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Status of ESA Listings & Critical Habitat Designations
for West Coast Salmon & Steelhead
PUGET SOUND DOMAIN
• Puget Sound Chinook (T)
[FCH 9/2/05]
• Hood Canal Summer Chum (T)
[FCH 9/2/05]
• Ozette Lake Sockeye (T)
[FCH 9/2/05]
• Puget Sound Steelhead (T)
[CH under dev.; ANPR 1/10/11]

INTERIOR COLUMBIA DOMAIN
• Snake River Sockeye (E) [FCH 12/28/93]
• Snake River Fall Chinook (T) [FCH 12/28/93]
• Snake River Spring/Summer Chinook (T)
[FCH 12/28/93; 10/25/99]
• Snake River Steelhead (T) [FCH 9/2/05]
• Upper Columbia River Spring Chinook (E) [FCH 9/2/05]
• Upper Columbia River Steelhead (T) [FCH 9/2/05]
• Middle Columbia River Steelhead (T) [FCH 9/2/05]

WILLAMETTE/LOWER COLUMBIA
DOMAIN
• Columbia River Chum (T)
[FCH 9/2/05]
• Lower Columbia River Coho (T)
[CH Under dev.; ANPR 1/10/11]
• Lower Columbia River Chinook (T)
[FCH 9/2/05]
• Lower Columbia River Steelhead (T)
[FCH 9/2/05]
• Upper Willamette River Chinook (T)
[FCH 9/2/05]
• Upper Willamette River Steelhead (T)
[FCH 9/2/05]

OREGON COAST DOMAIN
• Oregon Coast Coho (T)
[FCH 2/11/08]

SOUTHERN
OREGON/NORTHERN
CALIFORNIA COAST DOMAIN
• Southern Oregon/Northern
California Coast Coho (T)
[FCH 5/5/99]

CRITICAL HABITAT RULES CITED

CENTRAL VALLEY DOMAIN
• Sacramento River Winter Chinook (E)
[FCH 6/16/93]
• Central Valley Spring Chinook (T)
[FCH 9/2/05]
• Central Valley Steelhead (T)
[FCH 9/2/05]

• 6/16/93 (58 FR 33212) Final CHD for Sacramento
River Winter-run Chinook
• 12/28/93 (58 FR 68543) Final CHD for Snake River
Chinook and Sockeye
• 5/5/99 (64 FR 24049) Final CHD for Central CA Coast
and SONCC Coho
• 10/25/99 (64FR57399) Revised CHD for Snake River
Spring/Summer Chinook
• 9/2/05 (70 FR 52630) Final CHD for 12 ESUs of
Salmon and Steelhead
• 2/11/08 (73 FR 7816) Final CHD for Oregon Coast
Coho
• 1/10/11 (76 FR 1392) Advance Notice of Proposed
Rulemaking; CHDs for Lower Columbia Coho and
Puget Sound Steelhead

NORTH-CENTRAL CALIFORNIA COAST
DOMAIN
• Central California Coast Coho (E)
[FCH 5/5/99]
• California Coastal Chinook (T)
[FCH 9/2/05]
• Northern California Steelhead (T)
[FCH 9/2/05]
• Central California Coast Steelhead (T)
[FCH 9/2/05]

LEGEND
(E) Endangered
(T) Threatened
(FCH) Final Critical Habitat Designated
Domain Overlap

SOUTH-CENTRAL/SOUTHERN CALIFORNIA
COAST DOMAIN
• South-Central California Coast Steelhead (T)
[FCH 9/2/05]
• Southern California Coast Steelhead (E)
[FCH 9/2/05]

Updated 10-31-12

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Washington Fish and Wildlife Office
510 DESMOND DRIVE SE, SUITE 102
LACEY, WA 98503
PHONE: (360)753-9440 FAX: (360)753-9405
URL: www.fws.gov/wafwo/

Consultation Code: 01EWFW00-2015-SLI-0878
Event Code: 01EWFW00-2015-E-00819
Project Name: Birch Bay Drive Beach Enhancement Project

August 19, 2015

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:
The enclosed species list identifies threatened, endangered, and proposed species, designated
and proposed critical habitat, and candidate species that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. The species list is
currently compiled at the county level. Additional information is available from the Washington
Department of Fish and Wildlife, Priority Habitats and Species website:
http://wdfw.wa.gov/mapping/phs/ or at our office website:
http://www.fws.gov/wafwo/species_new.html. Please note that under 50 CFR 402.12(e) of the
regulations implementing section 7 of the Act, the accuracy of this species list should be
verified after 90 days. This verification can be completed formally or informally as desired. The
Service recommends that verification be completed by visiting the ECOS-IPaC website at
regular intervals during project planning and implementation for updates to species lists and
information. An updated list may be requested through the ECOS-IPaC system by completing
the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether or not the
project may affect listed or proposed species and/or designated or proposed critical habitat.
Recommended contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species, and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.). You may visit our website at
http://www.fws.gov/pacific/eagle/for information on disturbance or take of the species and
information on how to get a permit and what current guidelines and regulations are. Some
projects affecting these species may require development of an eagle conservation plan: (
http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Also be aware that all marine mammals are protected under the Marine Mammal Protection Act
(MMPA). The MMPA prohibits, with certain exceptions, the "take" of marine mammals in U.S.
waters and by U.S. citizens on the high seas. The importation of marine mammals and marine
mammal products into the U.S. is also prohibited. More information can be found on the
MMPA website: http://www.nmfs.noaa.gov/pr/laws/mmpa/.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Related website:
National Marine Fisheries Service:
http://www.nwr.noaa.gov/protected_species/species_list/species_lists.html
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United States Department of Interior
Fish and Wildlife Service
Project name: Birch Bay Drive Beach Enhancement Project

Official Species List
Provided by:
Washington Fish and Wildlife Office
510 DESMOND DRIVE SE, SUITE 102
LACEY, WA 98503
(360) 753-9440
http://www.fws.gov/wafwo/

Consultation Code: 01EWFW00-2015-SLI-0878
Event Code: 01EWFW00-2015-E-00819
Project Type: SHORELINE / BEACH PROTECTION / RENOURISHMENT
Project Name: Birch Bay Drive Beach Enhancement Project
Project Description: Construct a shoreline protection, beach nourishment, and habitat enhancement
berm in the intertidal reach of Birch Bay to reduce erosion of Birch Bay Drive, and upland flooding
from storm surges. Provide a berm crest several feet higher than the road surface, and recontour the
intertidal beach out to about 3 feet MLLW, or up to about 90 feet from the existing shoreline.
Replace or extend surface drainage culverts passing under Birch Bay Drive.
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

http://ecos.fws.gov/ipac, 08/19/2015 02:25 PM
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United States Department of Interior
Fish and Wildlife Service
Project name: Birch Bay Drive Beach Enhancement Project

Project Location Map:

Project Coordinates: MULTIPOLYGON (((-122.73685455322266 48.942572762070746, 122.73324966430663 48.936709428529156, -122.73118972778319 48.93287533803109, 122.73033142089844 48.92892817257389, -122.73050308227538 48.9222736729804, 122.73565292358398 48.911895395655606, -122.74354934692383 48.91099283485541, 122.74749755859375 48.91116206624742, -122.75367736816405 48.91392609784235, 122.76140213012694 48.927800353698686, -122.77007102966307 48.941050616674936, 122.76989936828612 48.943982114563404, -122.76844024658203 48.94787172092932, 122.76191711425781 48.95159193028531, -122.75264739990234 48.950126426379, 122.7447509765625 48.94685707023662, -122.73685455322266 48.942572762070746)))
Project Counties: Whatcom, WA

http://ecos.fws.gov/ipac, 08/19/2015 02:25 PM
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United States Department of Interior
Fish and Wildlife Service
Project name: Birch Bay Drive Beach Enhancement Project

Endangered Species Act Species List
There are a total of 7 threatened or endangered species on your species list. Species on this list should be considered in
an effects analysis for your project and could include species that exist in another geographic area. For example, certain
fish may appear on the species list because a project could affect downstream species. Critical habitats listed under the
Has Critical Habitat column may or may not lie within your project area. See the Critical habitats within your
project area section further below for critical habitat that lies within your project. Please contact the designated FWS
office if you have questions.

Birds

Status

Has Critical Habitat

Marbled murrelet (Brachyramphus

Threatened

Final designated

Threatened

Final designated

Threatened

Proposed

Threatened

Final designated

marmoratus)
Population: CA, OR, WA

Streaked Horned lark (Eremophila
alpestris strigata)
Yellow-Billed Cuckoo (Coccyzus
americanus)
Population: Western U.S. DPS

Fishes
Bull Trout (Salvelinus confluentus)
Population: U.S.A., conterminous, lower 48
states

Dolly Varden (Salvelinus malma)

Proposed
Similarity of
Appearance
(Threatened)

Mammals
Canada Lynx (Lynx canadensis)

Threatened

Final designated

http://ecos.fws.gov/ipac, 08/19/2015 02:25 PM
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Condition(s)

United States Department of Interior
Fish and Wildlife Service
Project name: Birch Bay Drive Beach Enhancement Project

Population: (Contiguous U.S. DPS)

Gray wolf (Canis lupus)
Population: Western Distinct Population

Proposed
Endangered

Segment

http://ecos.fws.gov/ipac, 08/19/2015 02:25 PM
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United States Department of Interior
Fish and Wildlife Service
Project name: Birch Bay Drive Beach Enhancement Project

Critical habitats that lie within your project area
The following critical habitats lie fully or partially within your project area.

Fishes

Critical Habitat Type

Bull Trout (Salvelinus confluentus)

Final designated

Population: U.S.A., conterminous, lower 48 states

http://ecos.fws.gov/ipac, 08/19/2015 02:25 PM
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Puget Sound ESU Chinook Salmon Life History
NMFS completed an ESA status review of Chinook salmon populations from Washington,
Oregon, Idaho, and California and defined 15 evolutionarily significant units (ESUs) within the
region. Naturally spawned spring, summer/fall, and fall Chinook salmon runs from the Puget
Sound ESU were considered likely to become endangered in the foreseeable future (Myers et al.,
1998). NMFS issued a ruling in May 1999 listing the Puget Sound ESU as threatened (NMFS,
1999).
Chinook salmon have a historic range from the Ventura River in California to Point Hope,
Alaska in North America; and from Hokkaido, Japan to Anadyr River in Russia (63 Federal
Register 45; Myers et al., 1998). The abundance of Chinook salmon in the Puget Sound ESU has
declined substantially from historic levels, and there is concern over the effects of hatchery
supplementation on genetic fitness of stocks, as well as severely degraded spawning and rearing
habitats throughout the area (Myers et al., 1998). In addition, harvest exploitation rates in excess
of 90 percent were estimated to occur on some Puget Sound Chinook salmon stocks. Subsequent
to this status review, primary factors contributing to declines in Chinook salmon in the Puget
Sound ESU were identified as habitat blockages, hatchery introgression, urbanization, logging,
hydropower development, harvests, and flood control (NMFS, 1998).
Chinook require varied habitats during different phases of their life. Spawning habitat typically
consists of riffles and the tailouts of pools with clean substrates dominated by cobbles. These
habitats are located in the mainstem of rivers and large tributaries. Adult Chinook salmon spawn
in freshwater streams in the late summer and fall. Fry emerge in the late winter and early spring.
Juvenile Chinook rear in the lower mainstem of rivers and tributaries before entering the estuary
and salt marshes (Myers et al., 1998). Typically, fall Chinook fry (also termed “ocean type
Chinook”) feed for a short period after emergence (a few days to several months) and then
migrate to the ocean or remain in the lower river for a year (Wydoski and Whitney, 1979;
Healey, 1991). Spring Chinook fry (“stream type”) Chinook may rear in fresh water over the
summer and may migrate to the ocean in the fall, or may overwinter in fresh water and
outmigrate the following spring. Most juvenile Chinook in the Puget Sound Basin are expected
to smolt within the first year after emergence. During the summer and autumn, stream type
Chinook juveniles commonly rear in habitats with cover provided by brush and woody debris. In
winter, juvenile Chinook frequently use boulder pockets along stream margins for cover
(Hillman et al., 1989). Juvenile Chinook may rear in freshwater from three months to two years
(63 Federal Register 45; Weitkamp et al., 1995); however, Chinook generally migrate to salt
water in the spring and summer. After outmigration to estuarine and saltwater habitats, Chinook
tend to utilize estuaries and coastal areas for rearing, where they feed on small crustaceans and
insects (Wydoski and Whitney, 1979; Healey, 1991). As juveniles grow, they tend to eat more
larval and juvenile fishes, including herring, anchovies, pilchard, and rockfish. Most Chinook
spend from two to four years feeding in the North Pacific before returning to spawn. Adult
Chinook salmon return to spawn in their natal streams from mid-May through October (Myers et
al., 1998). Chinook salmon die after spawning.
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Puget Sound DPS Steelhead Life History
On May 7, 2007, NMFS announced the listing of the Puget Sound distinct population segment
(DPS) of steelhead as a threatened species under the Endangered Species Act (72 Federal
Register 91).
The DPS distribution extends from the United States/Canada border and includes all naturally
spawned anadromous winter-run and summer-run populations in streams and river basins of the
Strait of Juan de Fuca (east of and including the Elwha River), Puget Sound (north to include the
Nooksack River), and Hood Canal. Possible factors influencing the depletion of Puget Sound
steelhead populations include habitat destruction and fragmentation, inadequate regulatory
mechanisms of hatchery practices and land use activities, and potential genetic introgression
between hatchery - and natural-origin steelhead.
Steelhead exhibit one of the most complex suite of life history traits of any salmonid species.
Steelhead may be anadromous or freshwater residents (which are usually referred to as rainbow
or redband trout). Biologically, steelhead can be divided into two reproductive ecotypes: “stream
maturing” and “ocean maturing.” Stream maturing, or summer run steelhead enter fresh water in
a sexually immature condition and require several months to mature and spawn. Ocean maturing,
or winter run steelhead enter fresh water with well-developed gonads and spawn shortly after
river entry. Steelhead adults typically spawn between December and June. Depending on water
temperature, steelhead eggs may incubate in redds for 1.5 to 4 months before hatching. Puget
Sound DPS steelhead typically smolt after 2 years, though they may spend 1 to 4 years in fresh
water. They then reside in marine waters for typically 2 or 3 years prior to returning to their natal
stream to spawn. Steelhead are iteroparous, but rarely spawn more than twice before dying; most
that do so are females (64 CFR 222).
Coastal – Puget Sound Bull Trout/Dolly Varden Life History
In 1998, USFWS completed a status review of bull trout, identifying five distinct population
segments (DPSs) in the continental U.S. (USFWS, 1998b). The Coastal-Puget Sound bull trout
DPS is composed of 34 subpopulations (USFWS, 1998c; USFWS, 1999). USFWS listed bull
trout in the Coastal-Puget Sound DPS as threatened under the ESA on November 1, 1999
(USFWS, 1999). Dolly Varden was proposed as threatened in 2001, under the ‘‘Similarity of
Appearance’’ provisions of the Endangered Species Act (USFWS, 2001). Although these two
species of ‘‘native char’’ were previously considered a single species, they are now formally
recognized as two separate species, which occur together only within the area occupied by the
Coastal-Puget Sound bull trout distinct population segment, including in Whatcom County.
Therefore, the information below generally applies to both species.
Bull trout have a complex life history that includes a resident form and a migratory form. The
individuals of the migratory form may be stream dwelling (fluvial), lake dwelling (adfluvial), or
ocean/estuarine dwelling (anadromous) (USFWS, 1998b). Individuals of each form may be
represented in a single population; however, migratory populations may dominate where
migration corridors and subadult rearing habitats are in good condition (USFWS, 1998b). Most
inland populations of bull trout are either fluvial or adfluvial, migrating from larger rivers and
lakes to spawn in smaller tributary streams in September through October (Wydoski and
Whitney, 1979). Bull trout spawn in streams with clean gravel substrates and cold water
temperatures (less than 9ºC/48ºF) (USFWS, 1998b). Spawn timing is relatively short, spanning
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from late October through early November. Redds are dug by females in water 8 to 24 inches
deep, in substrate gravels 0.2 to 2 inches in diameter (Wydoski and Whitney, 1979). Emergence
generally occurs in the spring. Bull trout are opportunistic feeders, consuming fish in the water
column and insects on the bottom (WDW, 1991). Low stream temperatures and clean substrates
are key features of bull trout habitat. This species is most commonly associated with pristine or
only slightly disturbed basins (USFWS, 1998b).
The Coastal-Puget Sound DPS of bull trout, which includes the Nooksack subpopulation, is
unique because it is thought to contain the only anadromous forms of bull trout within the
continental U.S. (USFWS, 1998b). The status of the migratory (fluvial, adfluvial, and
anadromous) forms is of greatest concern throughout most of their range. The majority of the
remaining populations in some areas may be largely composed of resident bull trout (Leary et al.,
1991; Williams and Mullan, 1992).
Separate bull trout stocks have been identified in the Lower Nooksack River, Canyon Creek, and
the upper middle Fork Nooksack River. All bull trout stocks in the Nooksack basin are native
and maintained by wild production (USFWS, 2004a). The status of all of the stocks is unknown.
Yelloweye Rockfish
Rockfish comprise a diverse group of marine fishes including 102 species worldwide and 72
species in the northeastern Pacific Ocean (Kendall, 1991). Rockfish are among the most common
mid-water and bottom dwelling fish species on the Pacific coast of North America (Love et al.,
2002). Adult rockfish can be one of the most abundant fish species associated with coastal
benthic habitats such as kelp forests, rocky reefs, and rocky outcroppings in submarine canyons
at depths greater than 980 feet (Yoklavich, 1998). The life history of rockfish is different than
most other bony fishes in that rockfish fertilization and embryo development is internal as
opposed to external egg fertilization in other species. Females give birth to live larval young,
which disperse to open waters extending several hundred miles offshore (Love et al., 2002).
Yelloweye rockfish primarily inhabit waters between 25 and 474 meters (m) (80 and 1,560 feet)
in depth, but are most common between 91 and 180 m (300 to 590 feet) (Love et al., 2002).
Yelloweye rockfish are one of the largest (up to 25 pounds) and longest lived (up to 118 years)
species of rockfish (Love, 1996; Love et al., 2002; O’Connell, 1987).
Yelloweye rockfish sexually mature at about the age of six (Love, 1996). Fertilization generally
occurs between September and April, though fertilized individuals may be seen during any
month of the year (Wyllie-Echeverria, 1987). Female yelloweye rockfish can produce between
1.2 and 2.7 million eggs, considerably more than most rockfish species (Love et al., 2002).
Although thought to only spawn once per year (MacGregor, 1970), there is evidence from
studies in Puget Sound that spawning may occur up to twice per year (Washington et al., 1978).
In Southeast Alaska, yelloweye rockfish spawn in late winter through the summer and possibly
into the fall (Love et al., 2002). Estimates of pelagic larval dispersion duration are not available
for yelloweye rockfish; however, the pelagic larval duration is thought to be similar to that of
canary rockfish and bocaccio (116-155 days) (Love et al., 1991). Parturition is thought to occur
during late spring and early summer (Washington et al., 1978). Following the pelagic larval
stage, juvenile yelloweye rockfish settle primarily in shallow, high relief zones, crevices, and
sponge gardens (Love et al., 1991; Richards et al., 1985). As the juveniles grow and mature they
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move to deeper water, but maintain an association with rocky, high relief areas (Carlson and
Straty, 1981; Love et al., 1991; O’Connell and Carlisle, 1993; Richards et al., 1985). Therefore,
yelloweye rockfish are less frequently observed in South Puget Sound and are more commonly
found in North Puget Sound (Miller and Borton, 1980) such as the Strait of Georgia and
Canadian Gulf Islands, which exhibit more complex, high relief, rocky habitats (Yamanaka et al.,
2006).
Yelloweye rockfish are opportunistic feeders, and due to their larger size, adults can feed on
larger prey including smaller yelloweye rockfish and are preyed upon less frequently (Rosenthal
et al., 1982). Typical adult forage includes sand lance, gadids, flatfish, shrimp, crabs and
gastropods (Love et al., 2002; Yamanaka et al., 2006). Juveniles and larval life history forms of
yelloweye rockfish feed on species similar to that of canary rockfish and bocaccio. Predators of
yelloweye rockfish include salmon and orcas (Ford et al., 1998; Love et al., 2002)
Canary Rockfish
Canary rockfish primarily inhabit waters between 50 and 250 meters (m) (160 and 820 feet) in
depth, but may be found in waters as deep as 425 m (1,400 feet) (Boehlert, 1980) and can live up
to 84 years (Drake et al., 2008). Canary rockfish were at one time considered fairly common in
the greater Puget Sound area (Holmberg, 1967).
Canary rockfish spawn once per year (Guillemot, 1985). Female canary rockfish can produce
between 280,000 and 1.9 million eggs per year with larger females producing even more.
Fertilization can occur as early as September off central California (Lea et al., 1999), but peaks
in December (Phillips, 1960; Wyllie-Echeverria, 1987). Birth or parturition generally occurs
between January and April with the peak occurring in April (Phillips, 1960). Parturition off the
Washington and Oregon coasts occurs between September and March, with peaks in December
and January (Barss, 1989; Wyllie- Echeverria, 1987). In British Columbia, parturition occurs a
little later than other areas with a peak in February (Hart, 1973; Westrheim, 1975). Canary
rockfish larvae are readily dispersed with a pelagic larval duration of approximately 116 days
(Shanks and Eckert, 2005).
Canary rockfish larvae feed primarily on plankton including crustacean larvae, invertebrate eggs,
and copepods (Love et al., 2002). Juveniles feed primarily on zooplankton such as harpacticoids
(an order of copepods), barnacle cyprids (final larval stage), and euphasiid eggs and larvae.
Predators of juvenile canary rockfish include other fishes (cabezon, lingcod, other rockfishes,
salmon), birds, and porpoises (Love et al., 1991; Morejohn et al., 1978; Roberts, 1979). Adult
canary rockfish are planktivores/carnivore, foraging on euphasiids and other crustaceans and
small fish (Cailliet et al., 2000; Love, et al., 2002). Predators of adult canary rockfish include
yelloweye rockfish, salmon, sharks, dolphins, seals, and possibly river otters (Merkel, 1957;
Morejohn et al., 1978; Rosenthal, 1982).
Canary rockfish are generally associated with course and rocky habitats that occur throughout
the Puget Sound basin (Miller and Borton, 1980) and are broadly distributed throughout the
Strait of Georgia (COSEWIC, 2007). In the determination of critical habitat Estuary Wetland and
Mud Flat type shoreline segments longer than one-half lineal mile in length were determined to
lack essential features for canary rockfish and bocaccio (79 Federal Register 151).
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Bocaccio Rockfish
Bocaccio primarily inhabits waters between 50 and 250 meters (m) (160 and 820 feet) in depth,
but may be found in waters as deep as 475 m (1,560 feet) (Orr et al., 2000) and are suspected to
live as long as 54 years (Drake et al., 2008). Bocaccio were at one time considered fairly
common in the greater Puget Sound area (Holmberg et al., 1967). In the Georgia Basin and based
upon available information, bocaccio are generally not associated with areas containing hard
substrates. This may be due to their pelagic behavior or availability or prey items.
Reproduction (copulation and fertilization) generally occurs in the fall between August and
November. Female bocaccio rockfish can produce 20,000 to over 2 million eggs, which is more
than many other rockfish species (Love et al., 2002). Bocaccio larvae are readily dispersed with a
pelagic larval duration of approximately 155 days (Shanks and Eckert, 2005). Larvae and pelagic
juveniles tend to be associated with floating kelp mats and are therefore generally near the
surface. Most bocaccio remain pelagic between 3.5 And 5.5 months before settling to shallower
areas. Several weeks after settlement, juveniles move to deeper water 18-30 m (60-100 feet)
where they are found on rock reefs (Carr, 1983; Feder, 1974; Johnson, 2006; Love et al., 2008).
As bocaccio mature into adults, generally between four and six years (MBC, 1987), they move
into deeper water habitats (typically found at least 98 feet off the bottom) and associated hard
substrata (Love et al., 2002). In the Georgia Basin, and based upon available information,
bocaccio are generally not associated with areas containing hard substrates. This may be due to
their pelagic behavior or availability or prey items (74 Federal Register 77). Bocaccio are also
known to stray into mud flats (Love et al., 2002), although in the determination of critical habitat
Estuary Wetland and Mud Flat type shoreline segments longer than one-half lineal mile in length
were determined to lack essential features for canary rockfish and bocaccio (79 Federal Register
151).
Bocaccio larvae feed primarily on plankton larval krill, diatoms, and dinoflagellates. Pelagic
juveniles are opportunistic, feeding on fish larvae, copepods, krill, and other prey. Larger
juveniles and adults are generally picivorous, eating other rockfish, sablefish, hake, anchovies,
lanternfish, and squid. Predators of juvenile bocaccio include Chinook salmon, terns, and harbor
seals (Love et al., 2002). The primary predators of adult bocaccio are marine mammals
(COSEWIC, 2002).
Southern DPS Eulachon
Eulachon are anadromous fish that spawn in the lower reaches of river systems that drain to the
northeastern Pacific Ocean from northern California to southeastern Bering Sea in Bristol Bay.
Distribution closely coincides with the coastal temperate rain forest ecosystems on the western
coast of North America (Hubbs, 1925; Schultz and DeLacy, 1935; McAllister, 1963; Scott and
Crossman, 1973; Willson et al., 2006). Eggs and larvae rapidly move out of the stream into
estuaries. Imprinting is believed to be on the estuary rather than the individual streams
themselves.
Entry into freshwater and spawning varies throughout the range of eulachon. For example, in the
Columbia River system, eulachon migrate into the river and spawn in December and January and
in the Fraser River, migration and spawning typically occurs in April and May. Spawning occurs
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when water temperatures are cold. Spawning occurs at temperatures from 32 oF (0 oC), or under
ice, to 45 oF (7 oC).
Most spawning occurs when eulachon are 2 or 3 years of age, with data showing that they only
spawn once (Clarke et al., 2007). Eulachon migrate up river beyond the saltwater to spawn.
Spawning occurs at night onto clean sand or small gravel (Cambria Gordon, 2006). Females may
release up to 25,000 eggs in flowing water and males release milt at the same time. Eggs adhere
to the sand and gravel substrate.
Eggs incubate for 3 to 4 weeks depending on water temperature. Upon hatching, larvae are
carried downstream to the estuary where they feed on plankton. Eulachon are a schooling fish
and have been found near the ocean bottom at depths of 66 to 492 ft (20 to 150 m). When adults
reach sexual maturity in late summer and early fall, they leave the schools and migrate back to
the rivers to spawn.
Eulachon have numerous predators including fish, sea birds, marine mammals, and terrestrial
mammals. Eulachon are preyed upon by both terrestrial and aquatic wildlife including: white
sturgeon, spiny dogfish, sablefish, salmon sharks, arrowtooth flounder, salmon, bull trout, Pacific
halibut, Pacific cod, harlequin ducks, pigeon guillemots, common murres mergansers,
cormorants, gulls, eagles, baleen whales, orcas, dolphins, pinnipeds, brown bears and wolves.
Eulachon are considered rare within Puget Sound; therefore, little to no life history information
is available within the greater Puget Sound Basin for eulachon (Pentilla, 2007).
Humpback Whale
The humpback whale is distributed worldwide in a wide range of ocean habitats in all ocean
basins, from the waters surrounding tropical islands to shallow waters off continental coasts,
though in the North Pacific it does not occur in Arctic waters. In the winter, most humpback
whales occur in the subtropical and tropical waters of the Northern and Southern Hemispheres.
In the summer, they inhabit waters from southern California throughout the Gulf of Alaska to the
southern Chukchi Sea.
Most humpbacks migrate considerable distances to high latitude summering areas, where they
feed intensively on krill and schooling fish. Summer ranges are often relatively close to shore,
including major coastal embayments and channels. They build up body fat reserves in the
summer and then migrate to warmer subtropical areas during the winter breeding season. They
frequently employ an interesting feeding behavior called bubble net feeding in which they
surround a school of schooling fish with a curtain of bubbles, created by releasing air bubbles
while swimming in circles beneath their prey. Some individuals feed in the same areas year after
year.
Humpback whales mate and give birth while on the wintering areas. They are also known to
mate during their winter migration to warmer waters. It is thought that little feeding occurs on
the wintering grounds. They reach sexual maturity at 5-8 years of age or when both sexes reach a
length of approximately 37 feet. Adult males are typically about 45 feet long and adult females
are slightly larger at about 48 feet long. Females normally reproduce every two or three years,
giving birth to a calf that is 14 to 15 feet long and that weighs up to 4,400 pounds. The gestation
period is 12 months. The mother must feed her newborn about 100 pounds of milk each day for a
period of approximately seven months until it is weaned. After weaning, the length of the calf is
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nearly twice as long (~ 25 feet) and its weight has increased fivefold (2,000 pounds). Calves may
stay with the mother up to one year. Humpbacks typically travel in pods numbering about two to
three individuals. Scientists estimate the average life span of humpbacks in the wild to be
between 30-40 years, although no one knows for certain.
Humpbacks have become renowned for their various acrobatic displays and complex vocal
patterns. The name "humpback" refers to the high arch of their backs when they dive. One of the
humpback's more spectacular behaviors is the breach. Breaching is a true leap where a whale
generates enough upward force with its powerful flukes to lift approximately 2/3 of its body out
of the water. Researchers are not certain why whales breach, but believe that it may be related to
courtship or play activity. The "songs" of humpbacks are made up of complex vocal patterns. All
whales within a given area and season seem to use the same songs. However, the songs appear to
change from one breeding season to the next. Scientists believe that only male humpbacks sing.
While the purpose of the songs is not known, many scientists think that males sing to attract
mates, or to communicate among other males of the pod.
Southern Resident Population Killer Whale Life History
Southern Resident killer whales, which are present in Puget Sound, prey on fish of many species
but predominantly feed on salmon (Wiles, 2004). Transient killer whales, which occasionally
enter Puget Sound, prey primarily on marine mammals, primarily harbor seals in Washington
(Wiles, 2004). There are no known predators of killer whales.
Male killer whales average about 26 feet (8 m) in length; females are about 23 feet (7 m) in
length (Heyning and Dahlheim, 1988). Males live about 50 to 60 years and females 80 to 90
years (Reeves et al., 2002). Females reach sexual maturity when they are about 16 feet (5 m) in
length and give birth every 3 to 8 years after that (Heyning and Dahlheim, 1988). Calves are
about 6.5 feet (2 m) long when born and, although weaned at about 12 months, they remain
closely tied to their mother until they are about 2 years old (Heyning and Dahlheim, 1988). There
is no specific breeding season for killer whales, although most breeding behavior in Puget Sound
is observed in summer and fall (Osborne et al., 1988).
Resident whales live in small groups called matrilines in which all the whales are linked by
maternal descent (Wiles, 2004). Several matrilines make up a pod. For instance the Southern
Resident L pod is made up of 12 matrilines consisting of 41 individual whales. Most pods have
only 1 to 4 matrilines (Wiles, 2004). Transient whales live in smaller groups than residents,
usually up to about 10 animals.
Habitat use by resident and transient killer whales differs, and much of the information known
about habitat use is preliminary. Killer whales use a wide variety of habitats throughout the year.
Distribution of resident whales while in the inland waters of Washington and British Columbia is
strongly correlated with areas of greater salmon abundance. Resident killer whales rarely enter
water less than about 15 feet (5 m) deep. Transient whales often enter small inlets and shallow
areas while hunting for harbor seals (Wiles, 2004).
Marbled Murrelet Life History
Marbled murrelets are found from the Aleutian Islands of Alaska south to central California, and
individual birds may winter as far south as southern California. In Washington, marbled
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murrelets are year-round residents on coastal waters. Murrelets feed within 500 feet (152 m) of
the shore (Ehrlich et al., 1988) to 1.2 miles (1.93 km) from the shore (WDW, 1991), at depths of
less than 100 feet (30.5 m). Their preferred prey includes small fish and crustaceans (WDW,
1991; Ehrlich et al., 1988). However, nestlings are usually fed larger second year fish (USFWS,
1997).
Historical data are limited, but murrelets are currently rare and uncommon in areas where they
were common or abundant in the early 1900s, especially along the southern coast of Washington,
northern coast of Oregon, and coast of California south of Humboldt County (Sealy and Carter,
1984; Marshall, 1988; Carter and Erickson, 1992; Nelson et al., 1992; and Ralph, 1994). An
estimate for the number of individuals in Washington is 5,000 to 6,000 birds (Speich et al., 1992
and Speich and Wahl, 1995). The breeding population in Washington is estimated to be 1,900 to
3,500 pairs (Speich et al., 1992).
Marbled murrelets nest and roost in mature and old growth forest areas of western Washington
(WDW, 1991). The nesting period extends from April 1 to September 15. Although they do not
nest in colonies like many other seabirds, they may nest in clusters, and tend to nest in the same
forest stand in successive years (USFWS, 1997). Nest trees are typically greater than 32 inches
(81 cm) (dbh). Murrelets prefer large flat conifer branches, often covered with moss (WDW,
1991). These branches can range from four to 25 inches (10 to 63 cm) in diameter. Nesting
branches are usually located in the upper third of the tree canopy layer (USFWS, 1997).
Marbled murrelet population decline has been attributed primarily to the loss and fragmentation
of old-growth nesting habitat caused by logging and development (Ralph and Miller, 1995). It is
believed that forest fragmentation may be making nests near forest edges vulnerable to predation
by other birds, such as jays, crows, ravens, and great-horned owls. In addition, this species is
vulnerable to fishing nets and oil spills (Marshall, 1988).
The USFWS conducted a 5-year review of marbled murrelet status in 2003 (USFWS, 2004b).
Based on available information in the Washington, Oregon, and California, the status review
estimated there are currently 2,223,048 acres of suitable murrelet nesting habitat. The status
review found that the marbled murrelet population is not stable through reproduction due to low
fecundity levels across the 3-state area, as determined through nest success values (i.e., the
number of fledglings per breeding pair of murrelets per year). In general, both radio telemetry
and at-sea survey methods indicate that murrelet breeding success appears to decline from north
to south. Predation has consistently been the most significant cause of nest failure. Murrelets
appear to select platforms that provide protection from predation (USFWS, 2006). The factors
affecting rates of predation on murrelet nests are not fully clear, yet key elements seem to be
proximity to humans, abundance of avian predators, and proximity and type of forest edge to the
nest. The status review did not find that a change in classification from threatened was
warranted.
Yellow-Billed Cuckoo
The yellow-billed cuckoo (Coccyzus americanus) is a member of the avian family Cuculidae.
Most species have moderate to heavy bills, somewhat elongated bodies, a ring of colored bare
skin around the eye, and loose plumage. The yellow-billed cuckoo is a medium-sized bird
approximately 12 inches in length and weighing about 60 grams (two ounces).
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The western yellow-billed cuckoo is a Neotropical migrant bird that breeds in North America
and Mexico and winters in South America. In western North America, the breeding range
includes all suitable habitat in low- to mid-elevation areas west of the crest of the Rocky
Mountains in Canada and the United States including the upper and middle Rio Grande, the
Colorado River Basin, the Sacramento and San Joaquin River systems, the Columbia River
system, and the Fraser River system. Based on historical information, the western yellow-billed
cuckoo was widespread and locally abundant in California and Arizona, locally common in some
river systems in New Mexico, and locally common in portions of Oregon and Washington. In
other portions of the western United States, the western yellow-billed cuckoo is generally local
and uncommon in the semi-arid and arid regions of western Colorado and Wyoming, Idaho,
Nevada, and Utah. The western yellow-billed cuckoo was thought to have been local and
uncommon in British Columbia (Hughes, 1999). Over the last 90 years, the range of the species
has contracted with the northern limit of breeding along the west coast of the United States
occurring in the Sacramento Valley, California; however, recent surveys have documented
potential small breeding populations along the northern California coast in the Eel River
drainage (Laymon and Halterman, 1989; Hughes, 1999). The current northern breeding limit in
the interior of the western United States is southeast Idaho.
Yellow-billed cuckoos breed in large blocks of riparian habitats (particularly woodlands
containing cottonwoods and willows) (Erhlich et al., 1988). Dense understory foliage appears to
be an important factor in nest site selection, while cottonwood trees are an important foraging
habitat in areas where the species has been studied in California (79 Federal Register158). In
California, yellow-billed cuckoos are most likely to be found in patches of willow– cottonwood
riparian habitat greater than 200 ac (81 ha) in size. Yellow-billed cuckoos rarely used smaller
patches of habitat, particularly when they were distantly isolated from other patches of riparian
habitat (Laymon and Halterman, 1989). Nesting west of the Continental Divide occurs almost
exclusively close to water, and biologists have hypothesized that the species may be restricted to
nesting in moist river bottoms in the West because of humidity requirements for successful
hatching and rearing of young (79 Federal Register158).
Streaked Horned Lark
Streaked horned lark (Eremophila alpestris strigata) is endemic to the Pacific Northwest, and is
a subspecies of the wide-ranging horned lark. Horned larks are small, ground-dwelling birds,
approximately 6 to 8 inches in length. The combination of small size, dark brown back, and
yellow on the underparts distinguishes this subspecies from all adjacent forms. The subspecies is
also conspicuously more yellow beneath and darker on the back than almost all other subspecies
of horned lark (USFWS, 2015b).
Historically, the streaked horned lark’s breeding range extended from southern British Columbia,
Canada, through the Rogue River Valleys of southwestern Oregon, but has been extirpated
throughout much of its range. The streaked horned lark nests on the ground in sparsely vegetated
sites of grasses and forbs. Historically this type of habitat was found in prairies in western
Oregon and Washington, in dunes and sandy beaches and spits along coast and larger rivers,
although they currently nest in a broad range of habitats, including native prairies, fallow and
active agricultural fields, wetland mudflats, shoulders of lightly-traveled gravel roads, airports,
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and dredge deposition sites in the lower Columbia River. Wintering streaked horned larks use
habitats that are very similar to breeding habitats (USFWS, 2015b).
Nesting typically begins in late March and continues into late August. The nest consists of a
shallow depression built in the open or near a grass clump and lined with fine dead grasses. The
female commonly lays four eggs, which incubate in only 11 days. The young are able to fly
within 9 to 12 days after hatching (USFWS, 2015b).
Ongoing threats to streaked horned lark habitat include conversion to agriculture and industry,
loss of natural disturbance processes (fire and flooding), encroachment of woody vegetation or
non-native beach grasses, and incompatible land management practices. Other threats include
inbreeding depression, low reproductive success, and declining population size, and ongoing
threats from aircraft strikes (USFWS, 2015b).
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Table E-1. Summary of Marine Nearshore PFC Indicators within the Action Area
Indicators

Summary

Pertinent Studies

Water Quality

Turbidity

Concentrations between 300 mg/l and 4,000 mg/l
are at risk. Concentrations above 4,000 mg/l are not
properly functioning.

Nightingale and Simenstad
(2001a); Nightingale and
Simenstad (2001b); Healy
(1991); Beauchamp et al.
(1983); Sandercock (1991)

Dissolved
Oxygen

Concentrations below 4.0 mg/l are not properly
functioning. Dissolved oxygen concentrations
between 4.0 mg/l and 7.0 mg/l constitute at risk
habitat.

Ecology (2001); Reiser and
Bjorn (1979); Beauchamp et
al. (1983)

Water
Contamination

Section 303(d) of the Clean Water Act (CWA) listed
water bodies are defined as not properly functioning
for the purpose of this assessment.

Ecology (2008)

Sediment
Contamination

Sediment contaminant concentrations established
by Ecology are determined at risk. Contaminant
levels at or above toxic levels are not properly
functioning.

Ecology (1990); Chapter
173-204 WAC

Substrate/
Armoring

Shorelines with minor armoring by riprap and lowdensity shoreline development are considered at
risk. Shoreline areas containing extensive armoring
are not properly functioning.

Nightingale and Simenstad
(2001a); Nightingale and
Simenstad (2001b); Fresh et
al. (1981); KCDNR (2001);
Thom et al. (1994); Prinslow
et al. (1979); Williams and
Thom (2001)

Depth/Slope

Habitats that have been altered by wharves,
bulkheads, and nearshore dredging to have steep
side slopes, drop-offs, and nearshore deep-water
habitats are considered not properly functioning.
Areas that have naturally occurring steep slopes
with narrow nearshore habitat areas are defined as
at risk.

KCDNR (2001)

Tideland
Condition

Habitat that has experienced loss of tidal areas
through filling is considered not properly functioning.
Areas where tidelands are fragmented by
development are at risk.

Beechie and Wasserman
(1994); Williams and Thom
(2001); Shepard (1981)

Marsh
Prevalence
and
Complexity

Habitat containing historical marshland that has
been lost by filling and/or degradation is considered
not properly functioning. Areas where marshes are
fragmented by development are at risk.

Shepherd (1981); Simenstad
et al. (1982); Healy (1991)

Refugia

At risk habitat consists of the presence of refugia
insufficient in size, number and connectivity. A not
properly functioning habitat condition exists when
adequate habitat refugia do not exist.

NOAA Fisheries (1996)

Physical Habitat
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Indicators

Summary

Pertinent Studies

Physical
Barriers

An at-risk habitat is considered to contain a minimal
amount and minimum sized overwater structures. A
not properly functioning habitat is defined as habitat
that contains a large number of structures along a
shoreline that are likely a significant barrier to
juvenile salmon.

Nightingale and Simenstad
(2001b); Weitkamp et al.
(2000)

Current
Patterns

Areas that contain minor alterations are determined
to be at risk. Areas where shoreline modifications
and/or dredging are prevalent are determined to be
not properly functioning.

Nightingale and Simenstad
(2001b)

Physical Habitat
Salt/Fresh
Water Mixing
Patterns and
Locations

An altered condition that changes the natural
surface hydrology is an at-risk habitat. A not
properly functioning habitat contains significant
impervious surface or a high level of modification of
estuarine habitats.

Biological Habitat
Benthic Prey
Availability

Sediments that have an impaired ability to support
benthic invertebrates are not properly functioning.
Sediments containing a benthic community that was
altered from its natural state are considered at risk.

Healy (1991); Bax et al.
(1978)
Kjelson et al. (1982); Fresh
et al. (1981)

Forage Fish
Community

An at risk habitat has limited forage fish resources
or habitat. Not properly functioning habitats have
depleted forage fish resources or habitat.

Myers et al. (1998); USFWS
(1998)

Aquatic
Vegetation

If an area historically contained vegetation but the
vegetation is degraded by disturbance then the
habitat is considered at risk. Habitat without
previously occurring vegetation as a result of
shoreline development is considered not properly
functioning.

Shafer (2002); Nightingale
and Simenstad (2001a);
Nightingale and Simenstad
(2001b); Goforth et al.
(1979); Garono et al. (2002);
Peeling and Goforth (1975)

Exotic Species

Habitat containing exotics that may compete with, or
prey on, salmonids, are considered not properly
functioning. If exotic species are present, but do not
present any adverse effects, an “at risk” condition is
assumed.
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Table E-2. Matrix of Pathways and Indicators at the Project Site in Birch Bay, Puget Sound

Pathways and Indicators

Environmental Baseline
Properly
Functioning

At Risk

Not Properly
Functioning

Long Term Effects of the
Action(s)
Restore

Maintain

Water Quality
Turbidity
Dissolved Oxygen

X
X

X
X

Water Contamination

X

X

Sediment Contamination

X

X

Physical Habitat
Substrate/Armoring
Depth/Slope
Tideland Condition
Marsh Prevalence &
Complexity
Refugia
Physical Barriers
Current Patterns
Salt/Fresh Water Mixing
Patterns and Locations
Biological Habitat
Benthic Prey Availability
Forage Fish Community
Aquatic Vegetation
Exotic Species
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X

X

X
X

X
X

X

X
X

X

X
X

X

X

X

X

X
X

X

X
X

Degrade

X
X
X
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