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Introduction

This technical memorandum provides an analysis of potential impacts to water resources 1 resulting from the Birch
Bay Drive and Pedestrian Facility Project and serves as supporting documentation to the project’s NEPA
Environmental Classification Summary. The potential direct effects of this project were evaluated using the
criteria established in in WSDOT’s Environmental Manual (EM) (WSDOT, 2016).
Project Description

Whatcom County proposes to construct a sustainable soft shore protection berm with associated pedestrian trail
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 elements include construction of a porous gravel
berm extending from just west of Birch Bay Drive to approximately 90 to 150 feet waterward; construction of an
ADA-compliant path along the proposed berm; stormwater drainage improvements; stormwater treatment swales;
and repair, replacement, and/or extension of the several existing stream and stormwater outfall pipes that currently
outfall onto the beach. 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.
Regulatory Environment

The Clean Water Act (CWA), passed in 1972, is the primary federal water quality regulation. The act establishes
the structure for regulating pollutant containing discharges and water quality standards. The U.S. Environmental
Protection Agency (USEPA) is the federal agency responsible for implementing and enforcing the Clean Water
Act. In many cases, USEPA has delegated its authority and implementation duties to state agencies.
USEPA has delegated the Washington State Department of Ecology (Ecology) to manage and protect
Washington’s water resources. In doing so, Ecology has adopted laws that regulate the allowable concentrations
of toxic substances allowed in stormwater and surface water bodies. Water quality and sediment standards for
1 This memo uses the phrase “water resources” to refer collectively to surface water bodies, floodplains and floodways, and groundwater.

marine and freshwaters in Washington State are established in Washington Administrative Code (WAC),
Chapters 173-201A and 173-204. Ecology has also developed design guidelines for constructing Ecologyapproved stormwater treatment and detention facilities. Other state and federal agencies have developed water
quality rules and guidelines that protect wetlands and fish and wildlife resources. In addition to state and federal
agency regulations, Whatcom County has adopted codes and policies that apply to water resources, wetlands, and
critical areas in the project vicinity.
Table 1 lists the agencies responsible for protecting water resources describes the policies and regulations these
agencies follow, and explains the purpose of the policies.

Table 1. Water resources protection agencies and applicable agencies/policies
Agency

Ecology

Washington
State
Department of
Transportation
(WSDOT)
Whatcom
County

Policies/Regulations

Purpose/Intent

Clean Water Act (33 USC 1251 et
seq.)

Establishes the basic structure for regulating discharges
of pollutants to receiving waters.

CWA Section 401

Provides for a water quality certification that is required
for all surface water discharges to waters of the United
States that apply for a federal license or permit. The
certification requires the discharge to comply with the
applicable regulations of the CWA.

CWA Section 402

National Pollutant Discharge Elimination System
(NPDES) regulates discharge of point source pollutant
to waters of the United States.

CWA Section 404

Regulates the fill and removal of material in waters of
the United States (including wetlands). The U.S. Army
Corps of Engineers (USACE) is the lead agency for
permitting and enforcement.

Water Quality Standards for Surface
Waters of the State of Washington
(WAC 173-201a-240)

Sets goals for a water body by designating beneficial
uses and assigning water quality criteria to protect those
uses.

Stormwater Management Manual for
Western Washington (Ecology,
2005)

Provides technical standards and guidance on stormwater management measures to control quantity and
quality of stormwater produced by new development
and redevelopment.

Puget Sound Highway Runoff
Program (WAC 173-270)

Establishes procedures and water quality criteria for
WSDOT’s highway runoff program.

Environmental Manual (WSDOT,
2015)

Provides guidelines for complying with federal and state
environmental laws and regulations for all phases of
project delivery.

Stormwater Management Standards
(Development Code, Chapter 2)

Provides requirements for Stormwater Management
within the county. The State of Washington has enacted
regulations (as described above) and delegated powers
to Whatcom County to control and regulate activities
effecting stormwater management.
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Agency

Policies/Regulations

Purpose/Intent

Flood Damage Prevention Ordinance
(WCC Title 17)

Regulates development within floodplains, including
coastal flood zones.

Critical Areas Ordinance (WCC
Chapter 16.16)

Regulates development and other activities within, and
adjacent to, wetlands and streams.

Shoreline Master Program (WCC
Title 23)

Regulates development and other activities within, and
adjacent to, marine waters and other “shorelines of the
state.”

Existing Conditions

Surface Water
The project is located in water resource inventory area (WRIA) 1 along the shore of Birch Bay as shown on
Figure 1. Surface water bodies in the project area include Birch Bay, Terrell Creek, and three other freshwater
drainages (Stream 1733 [Golf Course Creek]; Stream 0672 [Cottonwood Creek]; and Stream 1764) (Figure 2).
There are no wetlands within the project area. Characteristics of these water bodies are summarized below.
Birch Bay. The proposed project is located along the shore of Birch Bay, which lies within north Puget Sound.
Birch Bay is a shallow, crescent-shaped bay that is backed by a relatively narrow gravel, cobble, and sand beach.
Ecology has established water quality protection criteria for Birch Bay for the following uses: salmonid spawning,
rearing, and migration; primary contact recreation; domestic industrial, and agricultural water supply; stock
watering; wildlife habitat; harvesting; commerce and navigation; boating; and aesthetic values (WAC 173-201A).
Birch Bay is susceptible to elevated nutrient and fecal coliform bacteria levels caused by polluted runoff from
adjacent lands (ESA Adolfson, 2007). 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). 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).
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 (BBWARM) District was established in 2007 to
reduce the impacts of stormwater runoff in the Birch Bay Watershed. BBWARM 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 used to fund stormwater-related projects throughout the watershed, including
capital improvement, education and outreach, and maintenance and operations.
Terrell Creek. Terrell Creek, which originates from Lake Terrell, is the primary freshwater input into Birch Bay.
The creek is located just south of the proposed project (Figure 2). Terrell Creek has been affected by 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) (ESA Adolfson, 2007). Several
organizations, including the Nooksack Salmon Enhancement Association, have performed numerous riparian
planting and other conservation activities within the stream system.
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Other Streams. Most of the other streams in the project area are small seasonal drainages, with the exception of
Golf Course Creek which flows year-round. Similar to Terrell Creek, all streams in the Birch Bay watershed have
been affected by channelization, loss of riparian habitat, and water quality issues.
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,
2010).
Stormwater. Currently, stormwater runoff discharged from Birch Bay Drive and the immediate area is not treated
prior to discharge. Stormwater runoff flows directly to surface water bodies or is conveyed to surface water bodies
in open ditches or drainage pipes or infiltrates and enters the groundwater table. There are 15 existing stormwater
pipe outfalls ranging from 8-inch to 48-inch diameter along the shoreline in the project area.
Floodplains and Floodways
The entire project area is located within the Federal Emergency Management Agency (FEMA) one percent annual
chance flood area (Figure 2) (FEMA, 2007). The majority 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 2002. FEMA is
currently in the process of revising the Flood Insurance Rate Maps (FIRMs) in the Birch Bay vicinity; the revised
FIRMS are expected to be finalized in spring 2017. A review of the preliminary revised maps show that the Zone
VE boundaries remain the same as the existing maps.
Periodic flooding along the Birch Bay shoreline is caused by a combination of extreme water levels (i.e. ‘king
tides’), waves that break close to shoreline, and strong winds (PWA, 2002). The most recent major flood event
occurred on December 17, 2012, which 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).
Groundwater
In general, the groundwater table is believed to be shallow within the study area. The flat marine terrace
topography in and around the subject area, a permeable sandy substrate overlying relatively impermeable
glaciomarine drift, and regular tidal inundation contribute to this characteristically shallow groundwater table fed
by direct precipitation and surface water infiltration (ESA, CGS, and Element Solutions, 2015).
According to Whatcom County mapping (2005), portions of the project area are located within an aquifer area
with a high susceptibility of contamination. There are no wellhead protection areas identified within the project
vicinity.
Potential Effects of the Project

Construction
Surface Water. Temporary construction effects on surface water bodies were evaluated by determining
construction actions that might disturb soil and in-water sediments, and by evaluating the potential for accidental
spills of hazardous materials
The proposed project will cover approximately 654,800 square feet of upper intertidal and nearshore substrate
habitat with sand/gravel beach nourishment material. Water quality in Birch Bay could be temporarily affected by
placing large volumes of sediment on the intertidal area. 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.
To minimize potential impacts associated with constructing the berm, a Temporary Erosion and Sediment Control
(TESC) plan will be developed and put into place prior to the start of construction activities. Additionally, berm
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construction activities below the Mean Higher High Water (MHHW) line will occur when the project area is not
inundated by tidal waters.
While the berm 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 project area shoreline as tidal waters inundate the
nourished beach area. It is expected that turbidity resulting from the proposed beach nourishment project would
be comparable to conditions occurring when sediment becomes resuspended during storms. And given the volume
of Puget Sound, the relatively small area of disturbance, course texture of sediment, 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.
Construction will require the use of heavy machinery within the intertidal area 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, which could degrade water quality. The potential effect of accidental
discharges, should they occur, will be minimized in large part by the adherence to a Spill Prevention Control and
Countermeasure (SPCC) plan developed specifically for this project as well as other impact avoidance and
minimization measure discussed herein.
Water quality in area streams and stormwater outfalls could be temporarily affected by construction related to
stormwater improvements and culvert extension/replacement. Twelve (12) of the existing outfalls will need to be
extended and/or replaced due to the placement of the proposed berm, and an additional 2 outfall pipes will be
constructed to discharge stormwater flows. New outfall pipes will be constructed to extend past the toe of the
proposed berm into the existing sandflats. Culvert extension activities will occur when tidal levels are below the
active work area and appropriate Best Management Practices (BMPs) will be used to minimize or eliminate
turbidity and sedimentation. Project activities within the vicinity of Terrell Creek will largely be confined to
upland staging and beach access.
The Golf Course Creek culvert, including the portion under Birch Bay Drive, will be replaced with a fish passable
box culvert to improve fish passage conditions. 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 pumping or letting the water drain to the bay.
Depending upon groundwater levels and soil conditions, sheet pile may need to be installed around the culvert
replacement work area, which would 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 into an upland
infiltration gallery or through a dewatering filtration bag system. During construction, appropriate BMPs will be
utilized to minimize or eliminate turbidity and sedimentation.
Floodplains and Floodways. The proposed project is located within a coastal flood hazard zone; therefore, it is
subject to the Whatcom County Flood Damage Prevention Ordinance (WCC Title 17).
The project would not result in a significant encroachment given there would be no interruption or termination of
a transportation facility and there would be no risk or a significant adverse impact on natural and beneficial
floodplain values (23 CFR 650 Part A). Additionally, the project will not result in an increase in the Base Flood
Elevation (ESA, 2016).
Groundwater. The project will require excavation within the Birch Bay Drive road shoulder in order to construct
the stormwater treatment swales and associated catch basins and pipes, as well as excavation on the beach for
culvert outfall replacements/extensions. These excavations will be relatively shallow, and are not expected to
encounter groundwater.
Replacement of the Golf Course Creek culvert under Birch Bay Drive will require deeper excavation, to a depth
of approximately +2 feet (NAVD88), which is approximately 10 feet below the existing road surface. Depending
upon groundwater levels and soil conditions, sheet pile may need to be installed around the culvert replacement
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work area. If encountered, groundwater or seepage water will be pumped out of the work area and discharged into
an upland infiltration gallery or through a dewatering filtration bag system. The water would ultimately drain to
Birch Bay.
Similar to surface water, accidents such as spills of hazardous materials (typically fuel or hydraulic fluid) or
unanticipated additional construction accidents could occur, which could degrade groundwater and aquifer
quality. 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.
Operation
Surface Water. The project is expected to result in elevated turbidity levels in the short-term, but will have
beneficial effects over the long-term. 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 project will have no long-term negative effects on water quality or
water quantity in the project area.
The proposed path along the berm will have an area of approximately 83,000 square feet. Approximately 51,000
square feet of the path will be composed of a compacted crushed aggregate, which is considered to be nonpollution-generating. The remaining approximately 32,000 square feet of the path will be concrete; runoff from
the path will drain to the new stormwater system (described below). The project will also alter some existing
parking areas, which will result in a net increase in asphalt paving of approximately 3,000 square feet. Runoff
from the existing parking areas and new asphalt paving will drain to the new stormwater system.
The southern approximately linear 100 feet of the proposed berm (and path) will not disrupt the existing drainage
patterns in the project area; road runoff in this area will continue to drain to existing catch basins that discharge to
the unnamed right-bank tributary that joins Terrell Creek just upstream of its mouth. In the remainder of the
project area, untreated runoff from Birch Bay Drive currently sheet flows towards Birch Bay. Because the
proposed berm would intercept this flow, new stormwater management facilities will be required.
Because stormwater in the project area flows to marine waters, stormwater flow control is not required. The
design approach for the conveyance of off-site stormwater through the project site will include the following
elements:
•

Vegetated stormwater swales installed adjacent to the right-of-way (ROW) pavement that will collect the
sheet flow runoff, provide stormwater treatment, and convey the water to the stormwater outfalls;

•

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

•

New catch basins and underground stormwater piping connected to the existing outfalls in areas that
cannot accommodate a vegetated stormwater swale (e.g., adjacent to parking areas).

The vegetated stormwater swales and overflow system will be designed to manage runoff from both on-site and
off-site stormwater runoff sources. The vegetated stormwater swales will collect and treat runoff from
approximately 85% of the existing ROW pavement that drains to Birch Bay within the project area, which is
expected to improve water quality of the receiving water bodies in the project area. This treatment of existing
impervious surfaces is not required by Whatcom County’s stormwater requirements, but will be provided
nonetheless.
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Groundwater. Once constructed, the project will have no effect on groundwater quantity or quality.
Mitigation

Because the project involves restoring a degraded beach area, it is considered to be self-mitigating and no
compensatory mitigation is proposed. Short-term impacts to water resources will be avoided or minimized during
the construction stage with the implementation of appropriate mitigation measures, as described below.
The project will restore a degraded beach, provide stormwater treatment, improve surface water quality, replace a
fish barrier culvert, and result in a reduced risk of coastal flood damage to Birch Bay Drive and adjacent upland
properties. Overall, the project is expected to result in a net improvement to water resources within the study area.
Short-term impacts to water resources will be avoided or minimized by implementing the following measures:
•

Implementing water quality pollution control measures outlined in the required TESC and SPCC plans;

•

Re-fueling construction equipment off-site and prior to use at the project site—No re-fueling of
equipment will be allowed on the beach, adjacent intertidal habitats, or adjacent streams and wetlands;

•

All equipment will be inspected daily for leaks; and

•

Work will occur when the project area is not inundated by tidal waters.
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Figure 2
Flood Zones and Hydrography

