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1.0

INTRODUCTION

The purpose of this document is to fulfill the requirements of Whatcom County’s Shoreline
Master Program (SMP) pertaining to the protection of critical areas within shoreline jurisdiction
(Whatcom County Code [WCC] Title 23). Per WCC 23.90.030, critical areas that are within
shoreline jurisdiction are regulated per the County’s Critical Areas Ordinance (CAO) (WCC
Chapter 16.16), and they must be protected and managed so that there is no net loss of shoreline
ecological function. This report was prepared according to the criteria in WCC 16.16.
This report is supplemented by additional studies relevant to the proposed project. The specific
materials included as appendices are as follows:

1.1

•

Appendix A: 90% design plan set

•

Appendix B: Soils and geology technical memorandum

•

Appendix C: Base flood elevation study

•

Appendix D: Biological Assessment
Project Description

The Birch Bay Drive and Pedestrian Facility Project involves the design and construction of a
sustainable soft-shore protection berm with associated pedestrian path. The overall goals of the
project are to reduce storm/flood damage, improve pedestrian safety, enhance shore access,
improve stormwater drainage, provide stormwater treatment, and protect water quality while
improving natural coastal geologic and ecological processes. The project area extends along an
approximately 1.6-mile segment of Birch Bay Drive, from approximately 100 feet north of Lora
Lane at the south to Cedar Avenue to the north (Figure 1). The project setting, background, and
key elements are described in detail below.
1.1.1 Project Setting
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. The beach is
bordered by Birch Bay Drive. The bay has been a seaside resort community and tourist
designation 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.
Birch Bay’s beaches and intertidal sand and mudflats are ecologically productive and provide
habitat and forage for a wide variety of fish and wildlife. The bay’s eelgrass beds provide
important feeding and rearing habitat for salmonid fry and other fish species, and the intertidal
areas contain abundant 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
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during the winter months. Because of its rich fish and wildlife resources, the Birch Bay area was
inhabited by humans well before European settlement.
1.1.2 Project Need and 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 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 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.
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 jammed 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. 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 riprap and bulkhead shore armoring structures. In 1986, a 1,000-foot-long “test
berm” was constructed near Lora Lane northward, based upon the design concepts developed by
Bauer. 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 1.5 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.
1.1.3 Project Elements
The Birch Bay Drive and Pedestrian Facility Project has numerous elements, which are described
in the 20% Design Report (ESA et al., 2015) and summarized below.
Beach Nourishment Berm
The major element of the project is beach nourishment to construct of a porous gravel berm
extending into the backshore, which will follow the general design concepts developed by Wolf
Bauer (1975). The berm will extend from just west of Birch Bay Drive to approximately 90 to
150 feet waterward from the mean higher high water (MHHW) line (8.34 feet NAVD88). The
top of berm will be between 1 to 3 feet above the existing elevation of Birch Bay Drive
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(approximately 14.25 feet NAVD88), and will have an average slope of approximately 7:1 to 8:1
(horizontal:vertical). The proposed beach nourishment berm will completely cover
approximately 30 concrete groins installed along Birch Bay in the 1950s and later, which have
been ineffective at preventing beach erosion. The berm is intended to be dynamically stable,
meaning that it will erode over time and nourish the down-drift areas. As a result, the berm will
require periodic re-nourished with gravel, approximately once every five to seven years
Construction of the beach nourishment berm will require approximately 130,000 cubic yards of
imported round gravel, gravelly sand, and sand mix, which will be obtained from local upland
gravel pits. The gravel will be delivered by truck and trailer (up to 5,500 loads) either directly to
the beach nourishment berm site, or to temporary staging areas near Birch Bay. The schedule is
such that truck delivery will occur primarily during the fall and winter (low tourist/recreational
seasons).
Tideland ownership in the proposed berm location is primarily private, with a few parcels under
County ownership.
Pedestrian Path
An ADA-compliant pedestrian path will be constructed to run on top of the proposed beach
nourishment 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 renourishment. 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.
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 currently outfall onto the beach, and
an additional 2 outfall pipes will be constructed to discharge stormwater flows. The condition of
the outfall pipes ranges from good to poor. One of the existing outfall culverts conveys a fishbearing stream (Golf Course Creek) under Birch Bay Drive. This culvert will be replaced with a
fish-passable box culvert, which was designed using Washington Department of Fish and
Wildlife (WDFW) fish passage protocols.
To manage and treat stormwater runoff from Birch Bay Drive, vegetated bioswales will be
installed adjacent to the road pavement that will collect sheet flow runoff from the road. The
swales will be designed to allow water to infiltrate through the berm. “Beehive-style” overflow
structures will be constructed to convey uninfiltrated water from the swales to adjacent swales
and to the existing outfalls.
Construction of the new stormwater facilities, as well as other project elements, will require
relocation of some utility poles and associated guy wires within the developed right-of-way of
Birch Bay Drive.
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1.1.4 Project Schedule
The scope of the project is large enough, and protected species work windows are limited, such
that construction is anticipated to require two seasons to complete. Phase 1 construction will start
in August 2016 and end by April 2017, and Phase 2 construction will start in August 2017 and
end by April 2018.
1.1.5 Examination of Design Alternatives
The project will follow essentially one alignment alternative paralleling the existing beach. There
are no viable alternatives from an alignment perspective, only minor design alternatives.
1.2

Critical Areas within the Project Vicinity

Several types of critical areas are located within the project vicinity, which are described in detail
in subsequent sections and shown in the attached figures. These sections include details on
specific critical area features, impacts to such areas from the proposed project, and regulatory
considerations.
1.3

Potential Impacts to Critical Areas

Potential impacts to each regulated critical area are described in the following sections.
1.4

Mitigation Sequencing

Federal, state, and local regulations require permit applicants to follow mitigation sequencing for
proposed impacts to critical areas. These regulations require applicants to mitigate impacts by
taking the following steps in order (WCC 16.16.260[A]):
1) Avoid the adverse impact altogether by not taking a certain action or parts of an
action, or moving the action.
2) Minimize adverse impacts by limiting the degree of magnitude of the action and its
implementation by using appropriate technology and engineering, or by taking
affirmative steps to avoid or reduce adverse impacts.
3) Rectify the impact by repairing, rehabilitating, or restoring the affected environment.
4) Reduce or eliminate the adverse impact over time by preservation and maintenance
operations during the life of the action.
5) Compensate for the adverse impact by replacing, enhancing, or providing similar
substitute resources or environments and monitoring the adverse impact and the
mitigation project and taking appropriate corrective measures.
Because the proposed project consists of the restoration of a degraded beach, the project is
considered to be self-mitigating and no compensatory mitigation is proposed. As such, mitigation
measures are focused on avoiding and minimizing potential impacts related to project
construction, through measures such as adhering to WDFW-approved in-water work windows

October 2016

Page 4

Birch Bay Drive & Pedestrian Facility Beach Enhancement—Critical Areas Report

and implementation of a Temporary Erosion and Sediment Control (TESC) plan. Avoidance and
minimization measures applicable to each critical area are described in the following sections.
1.5

No Net Loss of Ecological Functions

The Whatcom County SMP requires that shoreline use and development be carried out in a
manner that prevents or mitigates adverse impacts so that the resulting ecological condition does
not become worse than the current condition (i.e. ‘no net loss’ of ecological functions and
processes). The proposed project is designed to enhance ecological functions and restore
ecosystem-wide processes through beach nourishment, installation of native plantings, and
stormwater treatment. Temporary adverse impacts resulting from project construction will be
avoided and minimized to the maximum practicable extent using the measures described in this
report. Overall, the proposed project will not result in adverse impacts to shoreline ecological
functions and processes, in compliance with the SMP.
1.6

Critical Areas Report Preparer Qualifications

This document was prepared in September 2015 by staff with Environmental Science Associates
(ESA) and Coastal Geologic Services (CGS). The authors of this document and the supporting
technical reports, as well as their professional qualifications, are as follows:

1.7

•

Jim Johannessen, licensed engineering geologist (LEG), M.S. Geology, 30 years of experience.

•

Bob Battalio, professional engineer (PE), M.E. Civil Engineering, 30 years of experience.

•

Adam Merrill, wetlands biologist, M.S. Resources Management, 12 years of experience.

•

Bob Sullivan, fisheries biologist, B.S. Fisheries Biology, 33 years of experience.

Critical Areas Report Study Methods

The study methods used for each critical area are discussed in the corresponding sections below.
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2.0

GEOLOGICALLY HAZARDOUS AREAS

Geologically hazardous areas (GHAs) are defined as areas susceptible to erosion, landslides,
earthquakes, volcanic activity, and/or other geological processes and which pose a significant
risk to people and property. Designated GHAs, as specified in WCC 16.16.310, that are or may
be present within the project vicinity include the following:
1) Seismic hazard areas;
2) Erosion hazard areas; and
3) Tsunami hazard areas.
2.1

Geology and Soils Study

The following sections summarize information on GHAs in the study area, and corresponding
project mitigation measures, described in the project’s soils and geology technical memorandum
(Appendix B).
2.2

Site Description

The following sections describe the geology and soil within the project vicinity, and summarize
the data gathered from project-specific geotechnical explorations. The project clearing limits and
alignment, as well as the location of existing and proposed structures, fill, material storage areas,
and drainage facilities, are shown in the attached design drawings (Appendix A).
2.2.1 Geology
A dynamic history of glacial and marine shoreline processes has been the dominant influence on
the geomorphology and topography of the project area. A historic, abandoned glacial outwash
channel underlies the southern half of the project area. Subsequent organic material deposited in
the depressional feature is responsible for the formation of the peat bog mapped in the area and
described in Lapen (2000). Relative sea level rise caused by the melting continental ice sheet
roughly 10,000 years ago was offset by the comparatively rapid isostatic rebound of the newly
unburdened land mass, resulting in the emergent marine terrace landform that forms the
shoreline today in Birch Bay (Element Solutions, 2015). Accretion of sediment from
glaciomarine and glacial drift feeder bluffs in and around Point Whitehorn (Jacobsen, 1980)
began to occur as sea level neared present elevations approximately 3,000 years ago. These
processes are largely responsible for the low-gradient beach profile and shallow, accretionary
foreshore that exist today.
Surficial geology for the entire project footprint was identified as Holocene beach deposits by
Lapen (2000) (Figure 4). These are described as being well rounded and sorted, coarse sand and
gravel, generally thicker than 2.5 meters but highly variable. Easterbrook (1976) had also
identified the area as Holocene beach, with much the same description. The uplands to the east of
the project area were described as either terrace deposits of sand and gravel (Easterbrook 1976)
or as Pleistocene glacial outwash (Lapen, 2000) north of Golf Course Creek and peat deposits
noted by both to the south.
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2.2.2 Soils
The primary soil type identified in the 2013 Natural Resource Conservation Service (NRCS) soil
survey is Neptune very gravelly sandy loam, 0 to 3% slopes (Figure 5). The soil is found on
marine terraces and spits, and is derived from fluviomarine deposits. Neptune very gravelly
sandy loam is very to extremely gravelly and is somewhat excessively well drained. It is more
than 80 inches below ground surface to the nearest restrictive layer; the soils are not prone to
flooding or ponding. Up to 10% calcium carbonate is found in the soil profile. The soil is a
member of hydrologic Soil Group A (NRCS, 2013). Varying amounts of fill have been added to
the roadway along Birch Bay Drive as well as commercial and residential buildings in this reach,
although documentation is largely absent.
2.2.3 Geotechnical Explorations
Field observations made by Paul Pittman of Element Solutions (2015) using a 4-foot-long soil
probe in and around the project area found that the site contained “competent shallow substrate
with abundant gravel and/or cobbles in and around the proposed berm location.” This is in
agreement with the smaller-scale surface geology maps discussed above, which indicated beachgrade sediment composed of sand and gravel.
2.3

Geologically Hazardous Areas within the Project Vicinity

2.3.1 Seismic Hazards
The project area is underlain by loose, sandy soils and exists in a seismically active region.
Therefore the project area is at risk of experiencing earthquake damage as a result of seismically
induced ground shaking (Element Solutions, 2015). The effects of seismic activity may include
differential settlement, slope failure, settlement, lateral spreading, mass wasting, surface faulting,
and soil liquefaction.
Birch Bay lies within an active regional fault zone (Kelsey et al., 2012) and is subject to seismic
hazards consistent with those present in the greater Puget Sound region. However, the project
area appears to be neither more nor less likely to experience seismic shaking than any other
similar property in the area. There are around a dozen identified active faults in the Puget
lowlands, the result of convergent plate tectonics within the Cascadia subduction zone. Seismic
activity is often shallow, crustal, and localized, although there is the potential for deeper and
more devastating interplate seismic events to occur regionally (Element Solutions, 2015).
Whatcom County mapping shows seismic hazards in the form of high to moderate liquefaction
susceptibility (Whatcom County, 2005) (Figure 6).
Relatively “clean” (low fines content), loose, sandy soils and active beach sediment were
observed in shallow soil borings completed by Element Solutions (2015) and by Coastal
Geologic Services (CGS) in field reconnaissance for the nourishment project (CGS, 2015b).
These granular soils are present in association with shallow groundwater. During liquefaction,
“pore-water pressure build-up occurs, resulting in loss of strength and then settlement as the
excess pore-water pressures dissipate after the earthquake” (WSDOT, 2013). The potential for
seismically induced ground acceleration to result in liquefaction-induced flow failure or lateral
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spreading may exist within the project area (Element Solutions, 2015). Geotechnical
recommendations for design parameters to reduce liquefaction susceptibility are beyond the
scope of this report.
2.3.2 Erosion Hazards
In general, temperate, semi-protected, inland marine environments can have periodic strong
storms that may result in occasional high winds and localized coastal erosion hazards, although
at much lesser magnitude than along open ocean coastal environments. Wind-waves occurring
during high tides are more likely to cause coastal erosion and flooding than those occurring
during low-tide conditions. The primary factors influencing wind-wave development in marine
environments are wind speed and duration, fetch (the open water distance over which windgenerated waves form), and water depth. In turn, these variables are constrained by prevailing
wind direction, tidal variation, and basin morphology.
In northwest Washington, westerly winds from the Pacific Ocean are channelized around the
Olympic Range and the Cascade Range through the south and central Puget Sound region. These
winds typically parallel major channels such as the Strait of Juan de Fuca and the Strait of
Georgia. In areas where the fetch is not constrained by geographic barriers, wave propagation is
limited only by wind speed, direction, and depth (Element Solutions, 2015).
Modeling performed for a 2002 coastal study indicated that a fetch of 100 miles (the maximum
at Birch Bay), a wind direction of 290 degrees from north, and a 100-year maximum wind speed
would result in wave peaks of 16.8 feet with a peak period of 11.1 seconds (PWA et al., 2002).
Even at Sandy Point, which is vulnerable to winds entering the Strait of Georgia, such extreme
conditions are extraordinarily rare; at Birch Bay, they could not occur due to geographic
constraints limiting fetch in the project area to a maximum of approximately 40 miles.
The geography of Birch Bay is such that fetch is constrained by landmass in all directions. To the
northwest, Point Roberts and Birch Point limit wave propagation across the Strait of Georgia,
while Point Whitehorn, the San Juan Islands, and mainland Western Washington restrict fetch in
the east and southeast directions across Boundary Pass and the Strait of Juan de Fuca (Element
Solutions, 2015). The study at Sandy Point, a relatively unprotected spit south of the project area,
concluded that wave crest elevations could reach approximately 17 feet (NAVD 88) during a
100-year event.
Reports by the U.S. Office of Naval Research conclude that, due to the geography and shape of
the Puget Sound basin, wave generation is limited by lack of fetch, and wave size is typically
constrained to cresting at a maximum of 6 feet even during gale force wind events. However, as
evidenced by storm surges in December 1982 and February 2006 that resulted in significant
damage to property and infrastructure, wave heights in Birch Bay can and have exceeded 8 feet
above MHHW (Element Solutions, 2015).
2.3.3 Tsunami Hazards
Geologic faults present in the Birch Bay area could produce localized tsunamis. Deposits
observed in cores from the Terrell Creek estuary area by Kelsey et al. (2012) contained evidence
of tsunami deposits in the form of tsunami sand overlying subsided wetland soils. Kelsey et al.
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(2012) stated: “although such moment magnitude estimates are at best approximations, an
earthquake with moment magnitudes approaching 6.0 could deform the seafloor and generate
tsunami, especially given that the western part of the Birch Bay fault is offshore.”
The much larger Cascadia subduction zone located offshore of Washington could also produce
tsunamis that would enter the Strait of Juan de Fuca to the southwest. Scientists have found
geologic evidence of tsunami deposits attributed to the Cascadia subduction zone in at least 59
localities from northern California to southern Vancouver Island (Peters et al., 2003). While most
of these deposits are on the outer coast, inferred tsunami deposits have been identified as far east
as Discovery Bay, just west of Port Townsend, and on the west shore of Whidbey Island (Walsh
et al., 2004).
Walsh et al. (2004) mapped tsunami hazards in the Bellingham Bay area approximately 14 miles
distant from Birch Bay. Tsunami hazards in Birch Bay have not been mapped to our knowledge.
Tsunami hazards in the Birch Bay area may be generally similar to the Bellingham Bay area
because the two bays are similarly indirectly exposed to the eastern Strait of Juan de Fuca, and
they are a similar distance from the west end of the strait. Bellingham Bay mapping (Walsh et
al., 2004) showed a depth of inundation ranging from zero to 0.5 meters in the northeast corner
of the bay at similar elevations (greater old Georgia Pacific site), and a current of up to 1.5
meters per second (m/s) in the same location.
2.4

Geological Processes

The primary geological process in the project area is littoral drift, or net sediment transport
driven by waves in one direction alongshore (also known as net shore-drift). The project area is
located within a drift cell with net northward transport of sediment (Jacobsen, 1980, compiled in
Schwartz et al., 1991). Drift cell WH-2-7 originates approximately 3 miles southwest of Terrell
Creek at Point Whitehorn (Figure 7). Net shore-drift continues through the length of the project
area to the cell terminus at the generally depositional area immediately east of the mouth of
Rogers Slough. Most sediment in the drift cell is derived from feeder bluffs at Point Whitehorn
(Figure 7) (Johannessen and Chase, 2003; MacLennan et al., 2013). Feeder bluffs are erosional
bluffs that supply key sediment inputs to the beach system (Johannessen and MacLennan, 2007).
Much of the natural net shore-drift within the project area has been interrupted by anthropogenic
structures in the nearshore (Bauer, 1975; CGS, 2015b; CGS, 2015c). The largest impact was the
construction of an extensive groin field through much of the project area in an attempt to “trap”
sediment in the beach system. Several long outfall pipes have also been constructed across the
beach and low-tide terrace. These tend to act as additional groins that trap littoral sediment on
the south side. These outfalls also produce localized scour erosion as a result of both wave
refraction and jetting of sediment during periods of high flow. The outfall pipes are in varying
states of repair.
Other attempts to slow or prevent erosion of the road corridor were various types of bulkheads,
the majority of which are riprap revetment or similar structures. The sum of these impacts has
reduced the amount of sediment available for active littoral transport and has exposed the beach
to increased erosion. The structures, along with fill, have also reduced the resiliency of the beach
system to mitigate the impact of storm waves and elevated water levels.
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2.5

Project Risks

2.5.1 Seismic and Tsunami Hazards
The primary component of the project is construction of a soft-shore beach nourishment berm,
which does not involve substantial load-bearing structural footings or similarly engineered
structures. The berm could be damaged by seismic or tsunami events, depending upon severity.
However, construction of the project is not expected to result in an increase in seismic or tsunami
risks to human health and property compared to existing conditions.
2.5.2 Erosion Hazards
Project-related erosion risks would primarily occur during or shortly after construction, as
described below. Because the project is expected to improve stormwater damage prevention and
natural littoral processes along the project area, no negative erosional impacts are anticipated
after construction is complete.
Erosion and Sediment Transport
The removal of a limited amount of structures and debris from the beachface would temporarily
expose subsurface soils to potential erosion, particularly during the rainy season and at periods of
high tide. Additionally, the movement of construction vehicles through the beach and backshore
portions of the site could cause the compaction of existing soils or carry soil onto adjacent
roadways or haul routes.
Following final grading of beach nourishment sediment, the sediment is expected to be initially
reworked somewhat by waves, which would smooth off minor inconsistencies in grading to
create a more stable beach profile. Changes are then expected to slow dramatically (Johannessen
et al., 2014).
Following final grading and prior to anticipated limited settlement, the berm would be exposed
to the potential for increased erosion and littoral sediment transport processes until it has become
reworked by waves into a more stable configuration.
Sediment Stockpiles
During construction, beach nourishment gravel and sand will be temporarily stored on the upper
beach in stockpiles. The sediment stockpile areas could be exposed to erosion and sediment
transport. However, this would be only a nuisance impact because the nourishment sediment
would be very low in fines and would likely stay on the upper beach where it is intended to be
distributed. Stockpiles have a moderate potential for erosion during storm wave conditions or
periods of wet weather.
Culvert Installation
All culvert work on the beach (with the exception of Golf Course Creek) would be at or near the
same footprint as existing culverts, with some of the culverts extended further waterward to just
beyond the toe of the beachface. The drainage culverts that will be extended along the project
area will present an impediment to net shore-drift. The extended culverts would act as groins
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similar to the existing culverts, but in a slightly more waterward location. However, plans show
that the nourishment sediment will bury a longer reach of each of these culverts, likely resulting
in less sediment being blocked by the culverts compared to existing conditions. Therefore, the
net effect of culvert extensions on the beach with nourishment placement appears to be less
overall impediment to littoral drift in the project area.
During high-flow events, the outflow of the culverts may also jet sediment into deeper water and
cause localized erosion and lowering of the low-tide terrace, along with continued formation of
deltaic deposits.
The County will install a new and expanded culvert on Golf Course Creek. Installation of this
culvert will require excavation across the beach and placement of a 10-foot-wide box culvert.
This work is planned for times when the tide is not in contact with the active work area, and
temporary erosion control measures will be implemented.
2.6

Mitigation Measures
Erosion and Sediment Transport

During construction, adequate erosion and sedimentation controls will be implemented to
prevent stormwater runoff and mechanical wave action from eroding exposed native soils.
Different measures must be used for areas above the normal reach of high tides versus within the
reach of tides. It is generally not appropriate to place upland erosion control measures within the
portions of the beach exposed to inundation because these installations tend to be overtopped and
can either trap fish or fail due to wave attack, becoming hazards to fish and wildlife and
potentially turning into marine debris. An elevation 2.5 to 3 feet above mean higher high water is
recommended for this “boundary” between upland and intertidal areas (MHHW is 8.35 feet
NAVD88; plus 2.7 feet is 11.0 feet NAVD88). This recommended elevation of 11.0 feet
NAVD88 approaches the highest recorded water level (11.42 feet NAVD88), and it would also
represent an elevation above MHHW with some wave setup, which will likely happen during
planned fall construction.
Recommended mitigation measures below 11.0 feet NAVD88 include the use of washed gravel
for beach nourishment, which is most of the sediment import. Additionally, this Type 1 berm
gravel will need to have less than 2% by weight passing the #200 (0.074 mm) screen in order to
minimize turbidity. The Type 2 berm gravel, which is select pit-run sand-gravel mix, planned for
the upper layer of nourishment, will not be washed. It needs to be selected with a minimal
amount of fines, specifically with less than 3% by weight passing the #200 (0.074 mm) screen.
The berm construction activities requiring work below 11.0 feet NAVD88 will occur primarily
during low tides and/or behind temporary isolation/turbidity berm cells. The cells will be
constructed during low tide to surround active work areas from the shoreline out to near the toe
of the permanent beach nourishment berm. The resulting cells will isolate the work zone from
the bay in order to minimize erosion and turbidity. After the area behind the temporary berm is
filled with the permanent berm material, the face of the temporary berm will be regraded to meet
the finished profile of the proposed permanent berm.
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Upland best management practices (BMPs), applied to areas with surface elevations above +11.0
feet NAVD, include targeted installation of construction entrances, silt fences, and other TESC
measures. These standard measures should be applied to cut/excavation areas prior to work
starting, following the site Stormwater Pollution Prevention Plan (SWPPP) and pursuant to
WSDOT and Washington State Department of Ecology (Ecology) recommended BMPs.
Cut or fill slopes adjacent to the road surface (maximum 4:1 for the berm and maximum 3:1 for
the infiltration swale) have been designed to prevent concentrated discharge across the slopes.
Slope stabilization will be achieved through the use of temporary seeding and/or permanent
planting. Drain inlets, channels, and outlets adjacent to Birch Bay Drive will be protected from
sedimentation and pollutants, as specified in the site SWPPP and pursuant to WSDOT and
Ecology recommended BMPs (Element Solutions, 2015).
Sediment Stockpiles
Care must be taken to site sediment stockpiles in areas of stable soils to prevent damage to
structures and excessive induced settlement. Appropriate TESC BMPs will be utilized to prevent
excessive erosion of stockpiles during wet weather, storm waves, or windy conditions. Because
virtually all beach nourishment material as well as excavated sediment will be very coarse sand
to gravel, erosion by rain or wind will be minimal. A final TESC plan will be developed prior to
implementation to respond to moderate to severe erosion of newly placed beach sediment.
In the intertidal area (up to elevation 11.0 feet NAVD88), measures will be implemented to
avoid and limit potential impacts. Sediment stockpiles will be placed as high on the beach as
feasible (such as up to the existing road embankment) to limit the frequency of exposure to wave
attack. Sediment stockpiles will be placed in small incremental areas alongshore that can be
graded to design extents prior to inundation by tidal waters. Alternatively, placement of
stockpiles may be preceded by the creation of temporary isolation/turbidity barrier berm cells
extending in an arc away from the backshore, alongshore, then wrapping back up to the
backshore. The berm will be constructed using the Type 1 berm gravel. The isolation berm cells
will be constructed up to a continuous minimum elevation of 10.5 feet NAVD88.
Where temporary isolation/turbidity barrier berm cells are utilized (as detailed in the project
specifications), nourishment sediment will be placed and graded inside the cells. First the Type 1
berm gravel will be placed and graded, then the isolation berm gravel will be graded into the
lower layer of nourishment material. This will be followed by berm gravel Type 2 (gravel-sand
mix) grading during lower to mid-tides to avoid grading in contact with marine waters.
Culvert Installation
Installation of stormwater outfall culverts will occur during low tides and/or behind
isolation/turbidity berm cells (see Section 6.4 for details). Flow within the existing culverts will
be bypassed around the work area in a controlled manner. If encountered, groundwater or
seepage water will be pumped out of the work area and discharged into an upland infiltration
gallery, behind a temporary isolation berm, or through a dewatering filtration bag system.
Installation of the box culvert at Golf Course Creek will require an excavation depth of
approximately 4 to 5 feet in the bay to allow for embedding the pipe. Depending upon soil and
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groundwater conditions, sheet pile will likely be installed in the work area to prevent caving in
and loss of sediment; the sheet pile will be removed after culvert installation. The sheet pile will
extend approximately 150 feet waterward from Birch Bay Drive. If encountered, groundwater or
seepage water will be pumped out of the work area and discharged into an upland infiltration
gallery, behind a temporary isolation berm, or through a dewatering filtration bag system. Flow
within the existing culvert will be bypassed around the work area in a controlled manner.
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3.0

FREQUENTLY FLOODED AREAS

Frequently flooded areas are defined as areas along rivers, streams, and coastal areas where the
depth, velocity, intensity, and frequency of floodwater during major events present a risk to
human life and property (WCC 16.16.410[A]). Under WCC 16.16.410(C), areas that have a 1%
annual chance of flooding, as identified by the Federal Emergency Management Agency
(FEMA), are designated as frequently flooded areas.
3.1

Frequently Flooded Areas within the Project Vicinity

The entire project area is located within the FEMA 1% annual chance flood area (Figure 8)
(FEMA, 2007). Most of the mapped flood area is mapped as Zone “VE” (coastal flood zone with
velocity hazard). The FEMA flood maps for the Birch Bay shoreline were developed based upon
hydrologic and hydraulic analyses conducted by PWA for Whatcom County in 2004.
FEMA is currently updating the Flood Insurance Rate Map (FIRM) for Birch Bay; final maps are
anticipated in spring 2017. ESA’s cursory review of the draft revised maps suggests that while
the revised FIRM may differ slightly in presentation from the current FIRM, the representation
of flood hazard zones in the project area will be similar to the 2007 version.
Periodic flooding along the Birch Bay shoreline is caused by a combination of extreme water
levels (“king tides”), waves that break close to shoreline, and strong winds (PWA, 2002). The
most recent major flood event on December 17, 2012, caused logs and gravel accumulation on
Birch Bay Drive and the adjacent properties to the east, resulting in the temporary closure of
Birch Bay Drive and damage to adjacent properties. Several similar flooding events have been
recorded from the 1980s through the 2000s (PWA, 2002).
3.2

Floodplain Study

The following information is summarized from the project’s base flood elevation study
(Appendix C).
3.2.1 Methods
To determine the potential effects of the proposed project on floodplains, ESA engineers
reviewed a set of modeled scenarios that analyzed several hypothetical coastal and precipitation
flood conditions. These models are described in the attached base flood elevation study
(Appendix C).
3.2.2 Results
Base Flood Elevations
The 100-year base flood was analyzed to quantify the changes that the project is expected to
have on coastal flooding. The project will construct a beach nourishment berm that extends
farther into Birch Bay than the existing shoreline. This new beach geometry will dissipate waves
further waterward than under existing conditions, thereby reducing the wave overtopping and
erosive wave energy reaching Birch Bay Drive and adjacent areas. The flood study concluded
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that, when compared to existing conditions, the project is anticipated to reduce wave runup and
bank overtopping by 40% or more under the 100-year base flood conditions.
Stormwater and Coastal Flooding Drainage
Currently, stormwater runoff from the seaward half of Birch Bay Drive drains freely back to the
bay via unobstructed sheet flow. Similarly, ocean water that overtops the existing shoreline and
remains seaward of the road crest also drains to the bay via the buried storm drain system and
outfalls. After construction of the proposed beach nourishment berm, this return sheet flow to the
bay will be impeded. The project mitigates the effect to drainage by including shore-parallel
drainage swales and pipes connected to upgraded outfalls. The new stormwater facilities will
upgrade the storage and conveyance of the storm drain system, as well as providing water quality
and aesthetic benefits.
Per the design guidelines of the project’s proposed stormwater system, when the bay water level
is not at a flood elevation, the proposed stormwater system will be able to manage the 25-year
return, 24-hour duration precipitation event without water ponding on the road (Whatcom
County 2002; WSDOT, 2015). During coastal storm events at the 25-year bay flood water level,
the improved stormwater system will still have conveyance capacity greater than the stormwater
inflow from the 25-year precipitation event. For the rare events when waves overtop the
proposed beach nourishment berm, the berm will reduce the water volume of overtopping onto
the roadway compared to existing conditions. When tides and wave overtopping recede, the
stormwater system will drain the standing water swiftly.
3.3

Potential Impacts to Frequently Flooded Areas

The project will not increase the 100-year flood elevations, but it will decrease coastal hazards to
adjacent properties. In addition to providing protection against the 100-year coastal flood, the
project will substantially reduce the frequency of waves overtopping the existing beach, which
flood and erode Birch Bay Drive and adjacent areas.
3.4

Regulatory Considerations

WCC 16.16.420 states that development within frequently flooded areas shall conform to the
provisions of WCC Title 17, Flood Damage Prevention. Title 17 requires project proponents to
obtain a floodplain development permit from the County for proposed construction or
development within a flood hazard area, as established in WCC 17.04.050. The provisions of
Title 17 primarily regulate the construction of structures (e.g., buildings and utility facilities)
within flood hazard areas, which is not applicable to the proposed project. To grant a floodplain
permit for this project, County staff indicated that a base flood elevation study should be
submitted, describing the potential effects of the project on flood hazard zones (Travis Bouma,
personal communication, July 8, 2015). This study is summarized above and attached to this
report as Appendix C.
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4.0

CRITICAL AQUIFER RECHARGE AREAS

Critical aquifer recharge areas (CARAs) include wellhead protection areas and aquifer recharge
areas that are susceptible to degradation or depletion. Development within CARAs is regulated
pursuant to WCC 16.16, Article 5.
4.1

Critical Aquifer Recharge Areas within the Project Vicinity

According to Whatcom County mapping (2005), portions of the project area are located within
an aquifer area with a high susceptibility of contamination, which meets the criteria to be
considered a CARA per WCC 16.16510. There are no wellhead protection areas identified
within the project vicinity.
4.2

Regulatory Considerations

WCC 16.16.530 lists the development types that are prohibited within CARAs, and WCC
16.16.525.A through F lists the development types that, when proposed in moderate and high
susceptibility critical aquifer recharge areas, require submittal of a CARA critical areas report.
These lists include potentially pollution-generating development types such as wood treatment
facilities, chemical storage tanks, and vehicle servicing facilities. None of the elements of the
proposed project are included on these lists. Therefore, no further CARA analysis is required
under WCC 16.16, Article 5.
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5.0

WETLANDS

Wetlands are defined as areas that are inundated or saturated by surface water or groundwater at
a frequently and duration sufficient to support, and that under normal circumstances do support,
a prevalence of vegetation typically adapted for life in saturated soil conditions (WCC
16.16.800).
In September 2014, ESA scientists inspected the project area to identify wetlands. No wetlands
were identified within the project area, although one offsite wetland was observed near the
southern project boundary. The methods and results of the wetland study are described below,
along with applicable regulations.
5.1

Review of Existing Information

ESA reviewed existing literature, maps, and other materials to identify wetlands or site
characteristics indicative of wetlands within the project area. These sources can only indicate the
likelihood of the presence of wetlands; actual wetland determinations must be based upon data
obtained from field investigations.
Most of the project area, which extends westward from Birch Bay Drive, is mapped by the U.S.
Fish and Wildlife Service (2015) as “estuarine and marine wetland” (Figure 9). Whatcom County
wetlands data (2013) also identify a linear wetland area, associated with Terrell Creek, located
just south of the project area.
The NRCS (2015) mapping of soil in the project vicinity shows tidal sand (Typic
Psammaquents) within Birch Bay itself, and Neptune very gravelly sandy loam between the bay
and Birch Bay Drive (Figure 5). Tidal sand is identified as hydric (NRCS, 2014).
5.2

Results of Field Investigation

This section describes the results of the wetland field investigation conducted by ESA biologists
Adam Merrill and Margaret Clancy on September 11, 2014. Methods defined in the Western
Mountains, Valleys, and Coast Regional Supplement (Corps, 2010) to the U.S. Army Corps of
Engineers 1987 Wetlands Delineation Manual were used to determine the presence and extent of
wetlands in the project vicinity. These methods are also consistent with state requirements in
WAC 173-22-035.
The wetland field investigation was focused on the area located between the mean higher high
water (MHHW) line of Birch Bay and Birch Bay Drive. The Birch Bay beach and sand flats are
described in Section 6 (Habitat Conservation Areas).
5.2.1 Onsite Wetland Investigation
No wetlands were identified within the project area. Above the MHHW line of Birch Bay, soils
consist primarily of beach cobble, gravel, and sand, with a thin layer of mineral soils in some
locations. Further to the east, within the road shoulder of Birch Bay Drive, observed soils were
primarily sand and gravel fill. No soil saturation was observed during the field investigation.
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Dominant vegetation observed above the MHHW line of Birch Bay included silver beach-bur
(Ambrosia chamissonis [NI]), American searocket (Cakile edentula [FACU]), American
dunegrass (Elymus mollis [UPL]), common yarrow (Achillea millefolium [FACU]), Queen
Anne’s lace (Daucus carota [UPL]), white sweet-clover (Melilotus alba [FACU]), and
Himalayan blackberry (Rubus armeniacus [FACU]). All of these plant species are typically
associated with non-wetland habitats.
5.2.2 Offsite Wetland Investigation
One offsite wetland (identified as ‘Wetland A’) was observed near the south end of the project
area, which corresponds with the Terrell Creek wetland identified in the Whatcom County
wetland dataset (2013). The wetland is estuarine and dominated by pickleweed (Salicornia
depressa [OBL]) and seaside plantain (Plantago maritima [FACW]). The approximate boundary
of the offsite wetland is shown in Figure 9.
5.3

Regulatory Considerations, Project Impacts, and Mitigation Measures

The proposed project has been designed to avoid impacts to wetlands. However, the project will
result in temporary impacts to the buffer of Wetland A. Development within wetlands and their
buffers are regulated pursuant to WCC 16.16, Article 6.
Wetland A was rated using the Washington State Wetland Rating System for Western
Washington, as required by WCC 16.16.610.D. The completed rating form is presented in
Appendix E. The WCC specifies that the 2004 version of the rating system be used; however,
County staff requested that the wetland be rated using the revised rating system (Hruby, 2014).
Using the 2014 rating system, Wetland A is a Category II wetland because it is an estuarine
wetland at least 1-acre in size, but does not meet any of the 3 conditions listed in Question SC
1.2 on the rating form. 1
Wetland buffer widths are determined based upon wetland category, wildlife habitat functions,
and the intensity of the proposed land use (WCC 16.16.630). Wetland A is a Category II wetland
with a moderate level of habitat function. 2 Additionally, according to WCC 16.16.800, the
proposed land use is considered “moderate intensity” because the project involves moderateintensity open space uses (formal pedestrian path). Therefore, Wetland A receives a buffer of
110 feet.
An existing pedestrian path is located within the wetland buffer, which will be resurfaced as part
of the proposed project. Maintenance and repair of existing infrastructure improvements within
shoreline jurisdiction (including wetland buffers) are allowed pursuant to WCC 23.60.022.

1

The listed conditions are: 1) The wetland is relatively undisturbed; 2) At least ¾ of the landward edge of the
wetland has an intact, vegetated 100-foot-wide buffer; and 3) The wetland has at least 2 of the following features:
tidal channels, depressions with open water, or contiguous freshwater wetlands.
2
WCC 16.16.630.D.2 states that a moderate level of function for wildlife habitat is indicated by a habitat function
score of 20 to 28 points on the wetland rating form. However, the wetland score ranges have been changed in the
2014 update of the wetland rating system. Using the new rating system, Wetland A scored 7 habitat points, which is
equivalent to a score range of 20 to 28 points in the 2004 rating system (Ecology, 2014).
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The footprint of the beach nourishment berm is located outside of the buffer of Wetland A;
however, temporary impacts to the buffer may occur as a result of path resurfacing and
construction of the beach nourishment berm. Impacts would be primarily limited to the use of
heavy construction equipment within the buffer area. Prior to the commencement of work, the
limits of construction will be clearly marked using high-visibility construction fencing. After
construction, the disturbed buffer area will be replanted with native species (see Section 6.7 for
planting and monitoring details).
The proposed project will result in alterations to shorelines and non-wetland Waters of the U.S.,
which are regulated at the local, state, and federal levels. These impacts and corresponding
regulatory considerations are discussed in detail in Section 6 (Habitat Conservation Areas).
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6.0

HABITAT CONSERVATION AREAS

Habitat conservation areas (HCAs) are defined as being of critical importance to the maintenance
of certain fish, wildlife, and/or plant species (WCC 16.16.710[A]). Designated HCAs, as
specified in WCC 16.16.710(C), that are present within the project vicinity include the
following:
1) Streams;
2) Areas with which federally and/or state-listed species have a primary association;
3) State priority habitats and areas associated with state priority species;
4) Commercial and recreational shellfish areas, including designated shellfish habitat
conservation areas;
5) Eelgrass beds;
6) Surf smelt, Pacific herring, and Pacific sand lance spawning areas; and
7) Locally important species and habitats (i.e. the marine nearshore habitat and the
associated vegetated marine riparian zone).
In addition, Birch Bay is designated as a shoreline of statewide significance, pursuant to RCW
90.58(2)(e) and the County’s SMP (WCC 23.40.020).
6.1

Habitat Conservation Areas within the Project Vicinity

Several streams are located within the project vicinity. Terrell Creek, which is a shoreline of the
state, is located just south of the proposed project (Figure 3). The creek provides habitat for
several salmon and trout species, including federally listed bull trout, Chinook salmon, and
steelhead (WDFW, 2015b). A full discussion of these listed species, their life history and
distributions in the project area, the potential effects of the project, and minimization measures to
reduce or eliminate identified impacts is presented in the attached Biological Assessment
(Appendix D).
In addition to Terrell Creek, WDFW (2015a, 2015b) identifies three other freshwater drainages
in the project area as potential salmonid streams, based upon known, presumed, or modeled
potential/historic fish distribution data. The WDFW inventory data indicates that Stream 1766
(Golf Course Creek) potentially provides habitat for coho and chum salmon, and a site visit by
WDFW biologists confirmed that the stream is fish-bearing.
The WDFW inventory data (2015a, 2015b) also indicate that a small area at the downstream end
of Stream 0672 (Cottonwood Creek) potentially provides habitat for coho and chum. However, a
stream habitat survey by Whatcom County concluded that the available habitat and hydrology of
the creek likely do not support fish use. WDFW concurred with the findings of the study (Joel
Ingram, personal communication, September 1, 2015).
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The third stream, Stream 1764, is not identified as a fish-bearing stream (WDFW, 2015a;
2015b).
In addition to these stream HCAs, the proposed project occurs within and adjacent to identified
marine HCAs that encompass a substantial portion of Birch Bay. These include areas that
support productive eelgrass beds providing habitat for numerous priority fish and wildlife
species, as well as forage fish spawning areas and recreational shellfish harvest areas. These
marine HCAs also provide habitat for a range of state priority species, particularly seabird,
waterfowl, and shorebird foraging and nesting habitat. This nearshore marine HCA includes the
area from the extreme low tide limit to the ordinary high water mark.
6.2

Nearshore Habitat Surveys

The following information describes a habitat assessment survey conducted to generally
characterize the substrate and macroinvertebrate/vegetative communities in the project’s
nearshore zone.
6.2.1 Methods
ESA biologists collected data along transects at various locations along the project corridor. The
transect locations were selected where beach profiles had previously been surveyed and placed in
order to sample the diversity of beach types within the project area. Each transect began at the
approximate break between upland and beach habitat, based on substrate, vegetation, gradient,
and/or shoreline armoring components (riprap or seawall), and extended out onto the offshore
sand flats.
Each transect was divided into unique zones, based on changes in habitat conditions (typically
beach slope and/or substrate characteristics). The general characteristics of each zone were
described, including the substrate size composition (by percentages) of the surface layer, and the
presence of macroalgae. Six sediment size classes (ranging from mud/silt to boulders >10-inch
cross section), and the proportion of shell hash, were used to characterize the substrate in each
zone. Zones containing substrate potentially suitable for forage fish spawning were also noted.
At the approximate midpoint of each zone, biologists excavated subsurface sediments to assess
the macroinvertebrate communities. The excavations typically sampled an area about 6 to 10
inches in diameter, to a depth of about 6 inches. The excavated substrate was spread out on a
tarp, and the invertebrate species were identified.
6.2.2 Observations
A total of 5 transects were sampled on April 20, 2015, at approximately Stations 22+00, 38+50,
56+50, 63+00, and 75+50 (Figure 10). During the sampling, tide elevations ranged from
approximately +2.0 to 0.0 feet (NAVD88) (NOAA, 2015). The starting point of each transect
ranged between elevations of about +9.0 and +13 feet (NAVD88), and ended between elevations
+2.0 and +4.0 (NAVD88), resulting in transect lengths of 140 to 165 feet. Between 4 and 6 zones
were identified and sampled along each of these transects, based on changes in substrate
characteristics. The collected transect data are presented in Appendix F.
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Existing substrate conditions vary throughout the proposed beach nourishment berm alignment.
Larger gravels and cobbles dominate in the surface layer along the steeper beaches at the south
end of the project area (particularly the 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 tend to consist primarily of small
gravel/coarse sandy material.
Few invertebrates were observed above +5 feet (NAVD88), except for an occasional sand flea.
Aquatic vegetation, primarily green algae species, typically occurred between elevations of +4
and +5 feet (NAVD88) as did most observed aquatic macroinvertebrates. However, 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 southernmost transects (Stations 22+00 and
38+00) and the northernmost transect (Station 75+50). The two southern transects were
characterized by larger cobble substrate material at about +4 feet elevation (NAVD88), which
supported relatively abundant crabs, barnacles, and limpets; these invertebrates were rarely
observed at any other transects. Similar elevations along the northernmost transect exhibited
numerous mudflat snails on the sandy substrate, in addition to clams and worms beneath the
surface layer.
Potential forage fish spawning substrate was only observed at the Station 22+00 and 63+00
transects. Similarly, limited eelgrass was observed in the project area, with only small and sparse
patches of Zostera japonica in the deepest zones of three transects (Stations 22+00, 63+00, and
75+50). Larger and denser eelgrass patches (primarily Z. marina) occurred over 2,000 feet
offshore from the proposed project footprint.
6.3

Potential Impacts to Habitat Conservation Areas and Buffers

6.3.1 Berm Construction
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 recontour the upper intertidal portion of the beach, to construct the storm berm and
slightly decrease the overall grade of the nearshore habitat. A representative cross section of the
existing and new proposed beach profiles is shown in Figure 11. This profile is designed to
match conditions found at nearby reference beaches. The nourishment material will cover up to
730,000 square feet between +5 feet and MHHW (+9.5 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.
Although there are some uncertainties about 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, 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 occurs more quickly for species exhibiting high reproductive rates and wide
dispersal capabilities. The timing of the nourishment process also influences recovery rates, with
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projects ending during the low point in the seasonal cycle of infaunal abundance taking longer to
recover. 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
adjacent areas (Greene, 2002). These varying recolonization mechanisms also likely contribute
to the variations in recovery rates.
Toft et al. (2010) found that benthic invertebrate densities and taxa richness improved after
removing shoreline armoring and restoring a Puget Sound beach, although densities were
typically lower and taxa richness higher than a nearby reference site. In addition, they found that
positive responses from restoration actions were most apparent at higher tidal elevations, likely
due to the removal of the beach armoring structures. The increased taxa richness suggests good
initial colonization of a diversity of invertebrates 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 prerestoration levels (Toft 2009).
In addition to temporary biota losses, the placement of new beach substrate will alter existing
intertidal and nearshore habitat conditions. These habitat alterations will result in a slightly
shorter and steeper intertidal beach and higher back beach compared to existing conditions.
During project construction, existing shoreline armoring features (riprap, concrete groins,
seawalls, etc.) will be buried or isolated by the proposed beach nourishment berm. These
changes will provide for a more naturally functioning shoreline, which is expected to be
recolonized by biota from adjacent areas.
Construction of the beach nourishment berm will occur within the marine HCAs of Birch Bay, as
well as associated upland buffer zones. However, most of the marine HCA buffers are already
highly impacted or altered (consisting primarily of paved roadways and parking areas, and
commercial/residential infrastructure). The narrow upland areas between the ordinary high water
mark and these developed upland areas will be slightly enlarged and enhanced by installing
native vegetation, thereby improving the conditions and functions of the existing buffer.
The change in the slope and substrate of the marine nearshore and intertidal HCA habitat may
result in a slight decrease or alteration in marine forage habitat for the aquatic priority and
federally listed species in the project vicinity. However, the burial of the existing intertidal
groins, outfall pipes, and other shoreline armoring structures will mitigate for such habitat
impacts by enhancing foraging conditions through improved connectivity of shallow water
habitat along the shore (Clancy et al., 2009). In addition, the offshore mudflats and extensive
eelgrass beds provide much of the preferred habitat for these special-status species in the bay,
and these offshore habitats are not expected to be adversely affected by the proposed project.
Clancy et al. (2009) reported that beach nourishment activities can directly benefit 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 NAVD88
elevation) and over larger substrate material than Pacific sand lance (Moulton and Pentilla,
2001). These intertidal characteristics are expected to be enhanced as a result of the proposed
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beach nourishment project. However, population density, behavioral, and other environmental
factors also appear to affect the use of a potential spawning site. This is reflected in the estimate
that only about 30% of known surf smelt spawning sites are utilized in a given year (Quinn et al.,
2012).
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 less altered places
along the alignment. The beach nourishment material will be placed and graded using standard
construction equipment (dump trucks and excavators). While the beach nourishment material
will be washed prior to placement in the berm area, the process is expected to result in temporary
and localized turbidity increases along the shoreline. Increased turbidity can have variable and
sometimes complex effects on biota. For example, larval Pacific herring have demonstrated
increased feeding rates under turbid conditions, as a result of greater visual contrast of prey items
(Boehlert and Morgan, 1985). However, juvenile Chinook salmon exhibit reduced reaction
distances to planktonic prey with increased turbidity, but also benefit from a reduced risk of
predation while foraging under turbid conditions (Gregory and Northcote, 1999). High turbidity
can also result in clogging fish gills and adversely impacting filter-feeding mechanisms of
vertebrate and invertebrate planktonic larvae, as well as decreasing photosynthetic activity
(Greene, 2002). Sublethal effects of turbidity generally include avoidance and redistribution,
reduced feeding and growth, respiratory impairment, reduced tolerance to disease and toxicants,
and physiological stress. It is expected that turbidity resulting from the proposed beach
nourishment project would be comparable to conditions occurring when sediment becomes
resuspended during storms (USACE, 2001; Greene, 2002).
6.3.2 Modifications to Existing Outfalls
The proposed project is not expected to adversely affect the stream HCAs, because all the
streams within the project area flow through culverts (with the exception of Terrell Creek, which
will not be directly altered by the project). Project activities within the vicinity of Terrell Creek
will largely be confined to upland staging and beach access, and the area is maintained as a parklike setting.
The existing undersized Golf Course Creek culvert under Birch Bay Drive will be replaced with
a fish-passable culvert. The proposed culvert was designed using the WDFW stream simulation
method (WDFW, 2013). The 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 to avoid being obstructed or blocked by sediment (gravel) transport processes.
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, constructing an isolation dam at the
upstream ends of the work area, and letting the water drain to the bay. When the existing pipe is
dry, a downstream isolation dam will be constructed during low tide, 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
installing half of the proposed box culvert).
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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.
Depending upon groundwater levels and soil conditions, sheet pile may need to be installed
around the culvert replacement work area, extending waterward toward the bay sand flats. The
sheet pile will extend approximately 150 feet waterward of Birch Bay Drive. If encountered,
groundwater or seepage water will be pumped out of the work area and discharged within the
surrounding isolation/turbidity berm cell (see Section 6.4 for details).
The existing 30-inch-diameter Cottonwood Creek culvert will be replaced with a slightly larger
diameter pipe (36 inches), which will be approximately 34 feet longer than the existing pipe. The
portion of the culvert that flows under Birch Bay Drive will remain in place. As stated earlier, a
Whatcom County study concluded that Cottonwood Creek does not support fish use, and WDFW
concurred with the findings of the study. WDFW 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).
In addition to the water courses that meet the criteria to be considered streams, the culverts at 10
other non-stream water courses will be extended, and an additional 2 outfalls constructed, as part
of the project. All of the culvert replacement/installation activities could result in temporary and
localized increases in turbidity during construction, but no negative permanent impacts to HCAs
will occur. 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. These sagging
areas discharge very poor water quality during early fall storms.
6.4

Mitigation Measures

Because the project involves restoring a degraded beach area, it is considered to be selfmitigating and no compensatory mitigation is proposed. Short-term effects to HCA habitat and
associated fish and wildlife species will be avoided or minimized during the construction stage
with the implementation of appropriate mitigation measures, as described below.
The berm construction activities requiring in-water work (defined as work occurring at or below
MHHW) will occur in the dry (either during low tides or within isolation/turbidity berm cells).
The temporary isolation/turbidity berm cells are a proposed conservation measure, which would
be constructed during low tide to surround work areas from the shoreline out to near the toe of
the permanent berm. The resulting cells will isolate the work zone from the bay, to keep fish and
other aquatic species out, while minimizing turbidity releases from the construction area. These
cells also provide greater flexibility for the contractor to operate in the dry throughout the
varying tidal cycles. The isolation/turbidity berm cells will be constructed to an elevation of
about 10.5 feet (NAVD88), or about 2 feet above MHHW, and enclose an area of about 100 to
400 feet long. After the area behind the temporary berm is filled with the permanent berm
material, the face of the temporary berm will be regraded to meet the finished profile of the
proposed permanent berm. It is assumed that several isolation berm cells will be constructed at
about the same time, to provide a large overall area for the contractor to work in the dry for up to
several months.
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While the isolation berm cells are expected to keep most tidal waters from entering the isolated
work area (except for some seepage through the berm), extreme high tides or storm surges could
potentially overtop the berm. If the project manager determines that a predicted high tide and/or
storm surge has the potential to cause water to overtop the berm, the contractor will be required
to breach the offshore cell wall to allow the water to freely flow in and out of the cell, with the
tide. This will minimize or eliminate the potential for stranding fish. However, in the event that
the cell is inadvertently overtopped, a qualified biologist will determine if any fish are likely to
have been trapped behind the berm, based the amount of water that had overtopped the berm, or
visual inspections. If it is determined that the conditions were likely to have allowed fish to enter
the berm, the contractor will breach the offshore cell wall to allow the water to recede freely. The
contractor will also be required to maintain gradual slopes inside the isolation berm cells to
ensure that no depressions are present, which could strand fish during the receding tide, in case
berm breaching becomes necessary. However, depending on the work progress to that point, the
contractor might decide to not rebuild the temporary berm, and complete the rest of the work in
that segment only during low tide. In addition, the cells will be constructed progressively, so that
only a few cells will be closed off and operational (completely surrounded by berms) at any one
time, further limiting the potential for fish stranding.
Although the beach nourishment material will be washed prior to being placed and graded along
the beach, it is likely that there will be some limited turbidity increases along the shoreline as
tidal waters inundate the nourished beach areas. However, given the volume of Puget Sound, the
relatively small area of disturbance, and the effects of currents, it is anticipated that any increases
in turbidity would be short in duration and would not persist following construction. In addition,
any increases in turbidity are expected to be similar to conditions that would normally occur
along the shoreline during storm events (USACE, 2001; Greene, 2002).
As with the beach nourishment work, the culvert extension activities will occur in the dry, during
low tides and WDFW-approved work windows. Appropriate BMPs will be utilized to both
exclude fish from the work area and to minimize or eliminate turbidity and sedimentation. A full
discussion of applicable BMPs and other minimization measures to reduce or eliminate impacts
to state priority and federally listed fish species is presented in the Biological Assessment (see
Appendix D). Although the Biological Assessment was written to address effects to federally
listed species, the effects analysis and avoidance/minimization measures apply to all fish species
potentially encountered during project construction and operation.
As stated above, the Golf Course Creek culvert replacement will result in beneficial effects to
fish passage, although other potential fish barrier occur just upstream, on private property.
6.4.1 Seasonal Restrictions on Construction Activities
Construction of the project is planned to take place in phases, spanning two construction seasons.
Phase 1 construction will start in August 2016 and end by April 2017, and Phase 2 construction
will start in August 2017 and end by April 2018. The distribution of particular construction
activities may be restricted by habitat considerations.
All in-water work will also 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
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construction season (2016/2017 and 2017/2018). 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
apply to the project, although WDFW may require periodic sand lance spawning surveys after
October 14.
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. In particular, the use of temporary isolation/turbidity barrier berm cells
would allow construction activities to continue through higher tidal elevations, which would
likely reduce the number of working days or the overall construction period. However,
regardless of the length of work below the MHHW mark of Birch Bay, all in-water work will
follow the performance standards stated in the project’s HPA.
6.5

WDFW Management Recommendations

The project will adhere to federal, state, or local special management recommendations for
relevant species present, or potentially present, within the project area. In total, the avoidance,
minimization, and mitigation measures for the project will be adequate to protect all species
potentially present in the project area. A full discussion of these measures is presented in the
project Biological Assessment (see Appendix D).
6.6

Regulatory Considerations

Impacts to HCAs present within the project vicinity are regulated by the County’s CAO (WCC
16.16) and SMP (WCC Title 23), as described below.
6.6.1 Critical Areas Ordinance
Article 7 of WCC Chapter 16.16 contains protection standards for HCAs. Designated minimum
buffer widths are specified for different types of HCAs, as shown in Table 6-1.
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Table 6-1. Buffer requirements for HCAs present within the project vicinity
(WCC 16.16.740)
Habitat Conservation
Area
Areas with which
federally listed species
have a primary
association
State priority habitats
and areas with which
priority species have a
primary association

Buffer Requirement

Buffers shall be based on recommendations provided by the Washington
State Department of Fish and Wildlife PHS Program; provided, that local
and site-specific factors shall be taken into consideration and the buffer
width based on the best available information concerning the
species/habitat(s) in question and/or the opinions and recommendations
of a qualified professional with appropriate expertise.

Commercial and
recreational shellfish
areas

Buffers shall extend 150 feet landward from ordinary high water mark of
the marine shore. Buffers shall not be required adjacent to shellfish
protection districts, but only in nearshore areas where shellfish reside.

Kelp and eelgrass beds

Buffers shall extend 150 feet landward from ordinary high water mark of
the marine shore.

Surf smelt, Pacific
herring, and Pacific
sand lance spawning
areas

Buffers shall extend 150 feet landward from ordinary high water mark of
the marine shore.

Locally important
habitat areas

The buffer for marine nearshore habitats shall extend landward 150 feet
from the ordinary high water mark.

Shoreline streams

150 feet.

Fish-bearing streams

100 feet.

Non-fish-bearing
streams

50 feet.

6.6.2 Shoreline Master Program
The project area lies within the aquatic, urban conservancy, shoreline residential, and urban
resort shoreline area designations, as specified in the County’s SMP (WCC 23.40). Pursuant to
WCC 23.100.010, restoration activities and water-oriented recreational facilities are allowed
within these shoreline areas, pending the issuance of a shoreline substantial development permit.
Additionally, Birch Bay is designated as a shoreline of statewide significance, per RCW
90.58(2)(e). Both WCC 23.40 and RCW 90.58.020 contain policies for managing shorelines of
statewide significance; these policies emphasize recognizing and protecting statewide interests,
protecting shoreline ecology, and increasing public access opportunities. As the project consists
of beach nourishment, stormwater system improvement, and the construction of a public path
along the shoreline, it complies with these policies.
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Pursuant to WCC 23.90.060, a vegetation management plan is required for new developments
within shoreline jurisdiction; this plan is presented below.
6.7

Vegetation Management Plan

As described in Section 1.1.3, the upper portion of the proposed beach nourishment berm will be
planted with native herbs and beach grasses. The plantings will extend from just above the active
berm crest (approximately 12.0 feet NAVD88) to the backslope of the storm berm crest (Figure
2). The intent of the plantings is to increase the habitat functions of the berm and stabilize finer
sands and gravels. The total proposed berm planting area is 218,715 square feet.
Planting details and specifications are included in the 90% design plan set (Appendix A).
6.7.1 Objectives and Performance Standards
The objectives and performance standards for the berm plantings are described below. Please
note the areal cover performance standard percentages are intended to be averages across the
entire berm planting area. For example, the Years 5 through 10 performance standard of 70
percent areal cover would be met if the foreshore half of the berm contains 50 percent areal
vegetation coverage, while the backshore half contains 90 percent. By design, the plantings on
the foreshore potion of the berm (approximately half of the total planting area) will be
periodically disturbed during storm events. As a result, vegetation coverage in this area will
generally be lower as compared to vegetation coverage in the more-sheltered berm backslope
areas.
Objective 1: Establish native herbaceous and beach grass cover on the upper beach nourishment
berm.
Performance Standard 1a: Year 1—100 percent survival of installed herbaceous and beach
grass species within one year of plant installation. Survival will be estimated using subsamples that cover a minimum of 20 percent of the berm planting area.
Performance Standard 1b: Year 2—At least 20 percent average total areal cover of native
herbaceous and beach grass species (installed and volunteer).
Performance Standard 1c: Year 3—At least 40 percent average total areal cover of native
herbaceous and beach grass species (installed and volunteer).
Performance Standard 1d: Year 4—At least 60 percent average total areal cover of native
herbaceous and beach grass species (installed and volunteer).
Performance Standard 1e: Years 5 through 10—At least 70 percent average total areal
cover of native herbaceous and beach grass species in all area (installed and volunteer).
Objective 2: Remove non-native, invasive vegetation in berm planting areas.
Performance Standard 2a: Years 1 through 10—Himalayan blackberry, Scot’s broom,
and other noxious weeds will not exceed 5 percent areal cover in any location of the berm
planting area throughout the 10 year monitoring period.
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6.7.2 Monitoring Plan
The main objective of monitoring is to document the level of success in meeting the project’s
vegetation performance standards. The following describes the proposed monitoring approach.
Schedule
An initial stem count of the installed vegetation will be conducted following construction (an asbuilt count). Monitoring will continue annually for ten years post-construction, as required by
WCC 16.16.200. A qualified biologist or landscape designer will conduct the monitoring. The
as-built plan will be used as the basis for monitoring of plant survival. Monitoring will begin the
first full growing season after construction is complete and the plants have been installed.
Data Collection
One year after construction, during the plant warranty period, survival rates of installed plant
species will be determined. For the following monitoring years (2 through 10), plant areal cover
will be measured qualitatively. Areal cover will be measured at specific sampling locations,
which will be established prior to the Year 2 monitoring visit.
The following data will also be recorded during each of the monitoring site visits:
•

General plant health assessment;

•

Documentation of the presence of undesirable plants (weedy and/or non-native species)
with estimated percent cover;

•

Photo documentation of site conditions from established photo points;

•

Impact from human use (e.g., dumping of debris); and

•

Signs of wildlife use of the area.

Results of the annual monitoring events will be discussed in a yearly monitoring report.
Reporting
Monitoring reports will be prepared by a qualified biologist or landscape designer for review and
approval by regulating agencies. The reports will compare the performance standards to the field
observations, and will recommend species replacements or other maintenance activities, if
necessary (see Maintenance section below). Reports will present data collected during the
monitoring site visit, and document successes in meeting specific performance standards.
Photographs will be included to illustrate and document site conditions. Monitoring reports will
be submitted by the end of each monitoring year.
Maintenance
Maintenance of the berm planting area will begin after completion of the project and continue, as
needed, for ten years. After the initial planting acceptance by the project biologist, the
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landscaping contractor will be responsible for plant survival for a period of one year. Plant
survival will be determined during the Year 1 monitoring visit. After the first year, the County
will be responsible for plant replacement, if needed.
The County will be responsible for providing maintenance, as necessary. Maintenance could
include, but may not be limited to:
•

Watering or providing irrigation during dry periods;

•

Removing non-native or invasive plant species as needed;

•

Providing soil amendments and/or mulch as needed;

•

Installing supplemental plantings as needed.

Required maintenance, based on monitoring results, will be implemented by the County.
Contingency
If any portion of the berm planting is not successful, a contingency plan will be implemented.
Such plans are prepared on a case-by-case basis to remedy any aspects of the planting plan that
do not meet the performance standards.
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Figure 3
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Figure 4
Surface geology in the Birch Bay Area
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Mapped Geologically Hazardous Areas
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Figure 7
Geomorphic shoretypes and net shore‐drift
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Wetland Inventory
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Figure 10
Nearshore Habitat Survey Transects
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