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4.3. Water Resources 
This section describes the existing conditions of the water resources in the western 
portion of Whatcom County (County). It addresses the potential impacts on water 
resources from the various alternatives described previously in Chapter 2 and the 
mitigation measures that could be employed to avoid or minimize these impacts.  The 
water resources discussed in this section include groundwater and surface waters.   

4.3.1. Existing Conditions 

The existing conditions of the ground and surface water resources in western the 
County are described below. A map of groundwater aquifers, streams and marine 
waters, wetlands and floodplains is provided in Figure 4.3-1. 

Groundwater 
Groundwater originates from precipitation and surface water that infiltrates to 
aquifers.  The area where infiltration occurs is called an aquifer recharge area.  
Groundwater is an important resource in the northwest portion of the County, 
providing irrigation for agriculture, water supply for livestock and residential uses to 
the communities in the County, and stream recharge (essential to fish) during 
low-flow periods.  Because many of these user groups rely upon groundwater the 
protection of groundwater recharge areas is important both to protect the quality of 
the groundwater, but also to ensure adequate supply for the future.   

Whatcom County Aquifers 
The northwest portion of the County has both extensive unconfined shallow water 
table aquifers as well as deeper confined aquifers.  Aquifers in the County generally 
occur in permeable glacial deposits and stream valleys in the western part of the 
County, and in fractured bedrock and localized narrow stream valleys in the 
mountainous eastern part of the County.  The aquifers in the western portion of the 
County are most productive and are part of the Puget Sound Aquifer System 
described by Vacarro et al. (1998).  A portion of this aquifer system extends 
northward into Canada, as described by the Abbotsford-Sumas Aquifer International 
Task Force in 1994 (Parametrix 2005).   

Detailed work has been done to characterize and map surficial aquifers in the County.  
However, little is known about the size and water quality of confined aquifers in the 
region.  The majority of the work has occurred in the Nooksack River Basin, which 
covers the western half of the County, including subbasins such as Bertrand Creek, 
California Creek, Dakota Creek and Lake Whatcom.  Groundwater resource studies 
have also occurred in major cities and towns such as Blaine, Lynden, Sumas, Everson 
and Point Roberts and these studies have identified the horizontal and vertical extent 



Draft Environmental Impact Statement 

Whatcom County 10-Year Urban Growth Area  
Review Environmental Impact Statement 

4.3-2 

of major aquifers and intervening aquitards (non-water-bearing formations), the 
occurrence and movement of groundwater in these aquifers (including areas of 
recharge, discharge, and interactions with surface water bodies), and aquifer yields 
(Parametrix 2005). 

The Abbotsford-Sumas aquifer is the principal aquifer of the region, covering an area 
approximately 100 square miles in size, with a vertical depth ranging from 40 to 
80 feet.  Groundwater in the County typically flows from recharge areas in the 
uplands towards the Nooksack River and Sumas River, which are regional discharge 
areas.  Groundwater contributes significantly to base flow (low-flow inputs) to 
streams, as well as discharging to marine waters of the County (Parametrix 2005). 

In the Columbia Valley, a significant portion of runoff percolates in to the subsurface 
as groundwater recharge.  Soils in the Columbia Valley are highly permeable with 
high infiltration rates.  Groundwater in the Columbia Valley urban growth area 
(UGA) discharges to Kendall Lake, Sprague Lake, Kendall Creek, and likely the 
North Fork Nooksack River (Whatcom County 2008a).  Aquifer recharge areas in the 
Columbia Valley UGA are high susceptible to degradation (Whatcom County 2005). 

Critical Aquifer Recharge Areas 
Critical aquifer recharge areas are defined as areas that have a critical recharging 
effect on aquifers used as potable water per Washington Administrative Code (WAC) 
365-190-030.  Critical aquifer recharge areas function to protect human health from 
contaminated drinking water and to maintain stream flows and moderate 
temperatures for aquatic habitat (Parametrix 2005). 

Groundwater provides more than 65% of the drinking water for Washington State 
through private wells and public water systems (Groundwater Protection Council 
2004, in Parametrix 2005).  The majority of the County’s drinking water supply 
capacity is provided by surface water from Lake Whatcom or the Nooksack River, 
providing approximately 65,000 people with drinking water, primarily in 
Bellingham.  However, 95% of the 347 public water systems in the County rely on 
groundwater, and approximately 20,000 homes obtain water from domestic (exempt) 
wells (Whatcom County Water Team 1999, in Parametrix 2005).  The largest 
purveyors of groundwater in the County are the cities of Blaine, Sumas, and Everson 
(Whatcom County Water Utility Coordinating Committee 1993 in Parametrix 2005).  
Agriculture and dairy industries in the County also rely heavily on groundwater for 
irrigation and process water.  Groundwater use in the County has been estimated at 
45 million gallons per day (Utah State University 2002 in Parametrix 2005).   

The interaction of groundwater and surface waters is important in providing base 
flow to streams during certain parts of the year, primarily during summer low-flow 
periods, recharging of wetlands, as well as recharging of groundwater from surface 
waters during other parts of the year, primarily during fall flood and spring runoff 
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events (Parametrix 2005).  A number of studies indicate that that shallow aquifers of 
the County are responsible for approximately 70% of stream base flow 
(Ground Water Protection Council 2004 in Parametrix 2005).   

Aquifers can also provide temporary storage of precipitation that infiltrates into the 
ground.  This storage can function to attenuate stormwater runoff by delaying the 
discharge to streams and lakes. 

Groundwater Issues 
Groundwater in some parts of the County is subject to various problems including 
saltwater intrusion, poor water quality, low yield, well-to-well competition, and 
allocation conflicts.  Water rights are problematic with competition between farms, 
fish, and families.  Farming requires water for crops during critical times of the year 
and especially for high-value crops.  Fish, including threatened and endangered 
species, require good quality water (i.e., clean and cool) at sufficient flows to survive 
and spawn.  Groundwater contributes cool, clean water to streams during dry periods.  
Families that desire to establish homesteads in rural areas often use wells to supply 
their households with water for domestic uses, lawn and garden irrigation, and other 
uses.  These uses are in competition with farming and fisheries.   

Wellhead Protection Zones 
Wellhead protection zones are significant in protecting the quality and quantity of 
groundwater.   

Potable water-supply purveyors in Washington State using groundwater must 
develop and implement wellhead protection programs that include the delineation of 
protection areas around each well, and inventory of contamination sources within 
wellhead protection areas and development and implementation of water supply 
contingency and spill response plans to address contamination incidents that could 
cause loss of a well.   

A number of water supply purveyors in the County have delineated wellhead 
protection areas, including Blaine, Sumas, Everson, Deer Creek, and Pole Road 
(Whatcom County Water Team 1999 in Parametrix 2005).  Washington State 
wellhead protection regulations exclude individual domestic wells and well systems 
that do not meet the definition of public water supplies.  The WAC 173-160 includes 
requirements to locate water wells minimum distances from potential contamination 
sources such as feedlots and landfills (Parametrix 2005).   

Surface Water 
The County has extensive surface water resources in the form of freshwater streams, 
lakes, ponds, and wetlands, as well as estuarine and marine/nearshore areas.  Much of 
the County is located within Water Resource Inventory Area (WRIA) 1, which 
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encompasses approximately 1,400 square miles, including a portion of the lower 
mainland of British Columbia as well as portions of northern Skagit County.  Cities 
located within WRIA 01 include Bellingham, Ferndale, Lynden, Blaine, Sumas, 
Everson and Nooksack.  WRIA 01 has approximately 3,814 miles of water courses 
within 14 subbasins in three general regions: the Nooksack region, including the 
Nooksack and Lummi River watersheds; the Coastal region, which includes 
independent coastal tributary watersheds; and the Fraser region, including tributaries 
that flow north into the Fraser River in British Columbia, Canada, but are located 
south of the US-Canada border (Whatcom County et al. 2005).  WRIA 01 contains 
approximately 140 miles of marine shoreline, including the shorelines around Point 
Roberts, Lummi, Eliza, Portage, and Chuckanut Islands and along Drayton Harbor, 
Birch Bay, Strait of Georgia, Lummi Bay, Portage Bay, Bellingham Bay, Chuckanut 
Bay, and Samish Bay (Whatcom County et al. 2005).  A map of major watersheds in 
the County is provided in figure 4.3-2. This section describes the surface water 
resources that occur in the northwest portion of the County. 

Streams 
WRIA 01 encompasses all of the lands covered within the County Planning Area and 
has over 3,000 miles of streams.  The northwest portion of the County is located in 
WRIA 01.  Table 4.3-1 identifies the mapped streams that flow within or adjunct to 
the cities/UGAs in the County.  Several smaller, unnamed and/or unmapped streams 
occur within the cities/UGAs identified in the County.   

Several of these streams support federally protected fish species, including: 

 Chinook salmon of the Puget Sound Evolutionarily Significant Unit, 

 Steelhead of the Puget Sound Distinct Population Segment, and 

 Bull Trout of the Coastal/Puget Sound District Population Segment. 

These species are discussed in greater detail in Section 4.4, Plants and Animals. 

The northwest portion of the County includes portions of all three regions (Nooksack, 
Coastal and Fraser).  The Nooksack region comprises the majority of the land area in 
WRIA 01, with the cities of Lynden, Ferndale, most of Everson (68%), and the 
Columbia Valley UGA are located within the Nooksack region.  The Coastal region 
includes the areas drained by independent tributaries that discharge to marine waters.  
Cities and communities located in the Coastal region include Bellingham and Blaine 
and the Birch Bay and Cherry Point UGA.  The Fraser region includes those areas 
that drain north into Canada and discharge to the Fraser River.  Cities located in the 
Fraser region include Sumas, Nooksack and a portion of Everson (32%) 
(Whatcom County et al. 2005). 
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Table 4.3-1. Mapped Streams within or adjacent to Cities/UGAs in Whatcom 
County 

City/Urban Growth Area (UGA) Streams 

Bellingham 

Squalicum Creek 

Whatcom Creek 

Paddon Creek 

Chuckanut Creek 

Ferndale 

Nooksack River 

Terrell Creek 

Fourmile Creek 

Deer Creek 

Birch Bay Terrell Creek 

Blaine 

Dakota Creek 

 

California Creek 

Lynden 

Fishtrap Creek 

Nooksack River 

Pepin Creek/Double Ditch 

Everson/Nooksack 

Nooksack River 

Sumas River 

Johnson Creek 

Sumas 
Sumas River 

Johnson Creek 

Columbia Valley Kendall Creek 

Source:  USGS Topographic Quadrangle Maps. 

Lakes 
The County has numerous lakes and ponds, with the primary lakes in the northwest 
portion of the County being Lake Whatcom, Lake Samish, Lake Padden, Lake 
Terrell, and Wiser Lake.  Baker Lake and Ross Lake are reservoirs located in the 
eastern portion of the County, in the Cascade Mountains.  Both reservoirs drain to the 
Skagit River system. 

The northwest portion of Lake Whatcom and all of Lake Padden are located within 
the city of Bellingham.  Lake Terrell is adjacent to the Cherry Point UGA. 

As mentioned previously, the majority of the County’s drinking water supply 
capacity is provided by surface water from Lake Whatcom or the Nooksack River, 
providing approximately 65,000 people (39% of County) with drinking water 
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(Parametrix 2005), thus Lake Whatcom, and the Nooksack River are significant 
water resources in the County, thus the quality and quantity of the water of both 
systems is important to maintain.  The water quality of both water bodies is discussed 
below under 303(d) Listings.   

Nearshore Marine and Estuarine Waters 
The western portion of the County borders the Puget Sound, with approximately 
140 miles of shoreline and nearshore habitat.  Nearshore marine and estuarine 
habitats extend from the top of shoreline bluffs to a point offshore where the depth of 
water is such that light penetrating the water will not support plant growth, and also 
extends upstream in estuaries to the head of tidal influence.   

Marine nearshore and estuarine areas in the County are highly prized and provide 
rich habitat for a wide variety of organisms, including fish and shellfish.  The marine 
nearshore encompasses the interface between subtidal marine habitats and the upland 
portion of the watershed.  Among the factors that shape the nearshore are the 
“alongshore” processes that affect sediment transport and aquatic species movement 
patterns.  These shoreline processes must continue to function appropriately across 
the entire landscape in order for shoreline habitats and ecological functions to 
continue in a self-sustaining condition over the long term.  An attempt is being made 
throughout Puget Sound to complete assessments of the various nearshore reaches.    

The marine nearshore and estuarine areas of significance in the County include the 
following: 

 Point Roberts.  Point Roberts is a peninsula that is separated from the remainder of 
the County, connected by land to Canada.  Shoreline type is predominantly 
(84%) sand and/or gravel beaches and flats, with 15% man-made shoreline 
(DNR 2001 in Whatcom County et al. 2005).   

 Drayton Harbor.  Drayton Harbor is a sallow bay that nearly empties at low tide.  
Its exposure to offshore marine habitat is limited by Semiahmoo Spit and the pier 
and marina owned by the Port of Bellingham.  Dakota Creek and California 
Creek estuaries shoreline type is about one-third each of estuarine wetland and 
mud flat, with 10% man-made shoreline.  Drayton Harbor estuarine habitat 
includes the Dakota Creek and California Creek estuaries (Whatcom County et 
al. 2005). 

 Birch Bay.  Birch Bay opens to the Strait of Georgia and is extremely shallow for 
up to one mile offshore, which results in warm water temperatures in the 
summer.  Shoreline type is predominantly sand flat (62%), 8% man-made, with 
the remaining 30% comprised of sand/gravel beaches and flats.  The Birch Bay 
shoreline also includes the Terrell Creek estuary (Whatcom County et al. 2005).  
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 The Strait of Georgia.  The Strait of Georgia shoreline, south of Birch Bay, 
includes Cherry Point and is predominantly (88%) sand and/or gravel beaches 
and flats, with 5% comprised of man-made shoreline (Whatcom County et al. 
2005).  

 Lummi Bay.  Lummi Bay receives flow from the Lummi River, a former 
distributary of the Nooksack River watershed that is now largely disconnected 
except during the highest flows in the Nooksack River.  The shoreline is largely 
(48%) man-made due to aquaculture; the remainder consists of estuarine wetland 
(19%) and sand/gravel beaches and flats (11%) (Whatcom County et al. 2005). 

 Bellingham Bay.  Bellingham Bay has been the most heavily altered with 
substantial industrial and commercial shoreline development.  Shoreline types are 
comprised of 37% man-made, 37% estuarine wetland, 10% mud flat, and the 
remaining 16% comprised of sand/gravel beaches and flats.  Flowing into 
Bellingham Bay is the Nooksack River, the primary distributary channel of the 
Nooksack watershed since the Lummi River was disconnected in the late 1800s.  
The Nooksack delta is relatively young and is increasing in size into Bellingham 
Bay.  It has been less altered by human activities compared to other estuaries in 
Puget Sound.  Smaller estuaries include those associated with Whatcom, 
Squalicum and Padden Creeks (Whatcom County et al. 2005).  Portage Bay is at 
the mouth of the Nooksack River and is bounded by the Lummi peninsula and 
Portage Island.  This area is mostly unaltered and has substantial shellfish 
resources and fish habitat. 

 Chuckanut Bay.  Chuckanut Bay is a smaller bay with substantial proportion of 
shoreline in rock cliffs (28%), followed by man-made (22%; due to railroad) and 
rock with gravel and sand beach (20%).  Chuckanut Creek flows into Chuckanut 
Bay (Whatcom County et al. 2005).  

 Samish Bay.  The Samish Bay delta has been diked to support pastureland, and 
this land now supports migratory birds.  Shoreline type is predominantly (48%) 
mud flat, followed by rock with gravel or sand beach (18%), estuarine wetland 
(10%), rock cliffs (9%), with the remaining 15% comprised of sand and/or gravel 
beaches and flats.  Oyster and Colony Creek estuaries are part of Samish Bay 
(Whatcom County et al. 2005).  

Wetlands 
Wetlands are defined as “areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances do support a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs and 
similar areas.”  Wetlands are prevalent throughout the northwest portion of the 
County and perform important functions, including fish and wildlife habitat, 
improvements to water quality, flood storage, and protection from shoreline erosion. 
Not all wetlands perform all functions.   

The County currently contains an estimated 82,000 acres of wetlands ranging in type 
from forested swamps in freshwater settings to estuarine marshes along the coast.  
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Past glacial deposits and scouring created the landforms and landscape conditions 
that sustain the numerous types of wetlands in the County.  Peat deposits cover 
approximately 10% of the County, a greater acreage than any other county in 
Washington State.  Most of the large wetland systems are associated with the 
floodplains of major rivers and streams, or with large lakes.  The County 
encompasses over 3,000 miles of rivers and streams and their estuaries, 16 major 
lakes and dozens of smaller ones, and approximately 130 miles of marine shoreline.  
The greatest wetland acreage is located in the west portion of the County from sea 
level to 600 feet in elevation in flat to rolling terrain, known as the Whatcom Basin.  
Most of the County’s wetlands are located on lands in agricultural use (Parametrix 
2005). 

According to the National Wetland Inventory (NWI) four classes of wetlands are 
prevalent in the County, including (approximate acreage): palustrine (25,910 acres); 
riverine (3,321 acres); open water/lacustrine (6,951 acres); and estuarine/marine 
(186 acres) (Whatcom County Planning and Development Services 2008b and 
Parametrix 2005).  Vegetation types in palustrine and riverine wetlands include 
forested, scrub-shrub, and emergent (Parametrix 2005). 

The majority of wetland area found in the County is located within the Birch Bay 
area, Drayton Harbor, and the Sumas River watersheds (Gersib 2000 in Parametrix 
2005).  However, the area of potential wetland in each drainage basin changes 
substantially if hydric soils are used as an indicator of potential wetlands, particularly 
in the Sumas and Lynden North drainage basins.  Both Sumas and Lynden North 
have considerably more wetland area if areas with hydric soils are mapped and are 
assumed to have been wetlands prior to hydromodifications, such as agricultural and 
roadside drainage.  Approximately 60% of the acreage (60,000 acres) used for crops 
and pasture in the County requires drainage of excess surface and subsurface water 
(Parametrix 2005).  The subbasins with the highest percentage of potential wetlands 
include Sumas (13%), Lynden North (11%), Drayton Harbor (10%), Birch Bay (9%), 
and Lummi Bay (8%).    

303(d) Listings 
A number of surface water bodies in the County have been listed as Category 5 under 
Section 303(d) of the Clean Water Act (see Table 4.3-2).  Water bodies listed as 
Category 5 waters on the 303(d) list are those that have been designated as impaired 
by pollution under Clean Water Act standards.  Water bodies designated as 
Category 5 require that a Total Maximum Daily Load (TMDL) study be conducted.  
The TMDL study identifies the amount of pollutant load that can be allowed without 
compromising water quality standards.     

TMDLs, also called Water Quality Improvement Projects, have been established for 
the Bellingham Bay, Johnson Creek, Lake Whatcom, Nooksack River, Sumas River 
and Whatcom Creek (Ecology 2009).   
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The other four water quality assessment categories include the following: 

 Category 4.  Polluted waters that do not require a TMDL because of one of the 
following three reasons: 

− Category 4a has an approved TMDL in place and it is actively being 
implemented. 

− Category 4b has a pollution control program (similar to, but not, a TMDL) in 
place that is expected to solve the pollution problems.   

− Category 4c is impaired by a non-pollutant that cannot be addressed through a 
TMDL.   

 Category 3.  Insufficient data exists for water bodies that have not been tested.  If 
a waterbody is not identified in one of the other categories, it is assumed that 
there is insufficient data. 

 Category 2.  Waters of concern where there is some evidence of a water quality 
problem, but not enough to require production of a TMDL at this time.   

 Category 1.  Waters that meet tested standards for clean waters, but placement in 
this category does not necessarily mean that a waterbody is free of all pollutants.     

Table 4.3-2. 303(d) Category 5 Waters 

Name of Water Pollution Parameter(s) 

Lake Padden Subbasin 

Lake Padden PCB 

Padden Creek Dissolved Oxygen, Fecal Coliform, Temperature 

Chuckanut Creek Subbasin 

Chuckanut Creek Fecal Coliform 

Whatcom Creek/Lake Whatcom Subbasin 

Lincoln Creek Temperature, Dissolved Oxygen 

Whatcom Creek Fecal Coliform, Temperature, Dissolved Oxygen 

Fever Creek Zinc, Dissolved Oxygen, Temperature, Fecal Coliform 

Lake Whatcom Dissolved Oxygen, Mercury 

Mill Wheel Creek Fecal Coliform 

Silver Beach Creek Fecal Coliform 

Squalicum Creek Subbasin 

Squalicum Creek Fecal Coliform, Temperature, Dissolved Oxygen 

Baker Creek Fecal Coliform 

Bellingham Bay (Inner) HPAH and LPAH 

Nooksack River Subbasin 

Nooksack River Dissolved Oxygen, Fecal Coliform 

Lummi River Fecal Coliform 
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Name of Water Pollution Parameter(s) 

Silver Creek Subbasin 

Silver Creek Dissolved Oxygen 

Silver Creek Fecal Coliform 

Drayton Harbor Subbasin 

Drayton Harbor Fecal Coliform (several excursions throughout Harbor) 

Cain Creek Subbasin 

Cain Creek Dissolved Oxygen, Fecal Coliform 

California Creek Subbasin Dissolved Oxygen, Fecal Coliform 

No Name Creek (tributary to Drayton 
Harbor) 

Fecal Coliform, pH 

Fishtrap Creek Subbasin 

Fishtrap Creek Fecal Coliform, Dissolved Oxygen, Temperature 

Bender Road Ditch Dissolved Oxygen 

Double Ditch Drain Dissolved Oxygen 

Duffner Ditch Dissolved Oxygen 

Kamm (Stickney) Slough Subbasin 

Kamm (Stickney Slough pH, Dissolved Oxygen 

Sumas River Subbasin  

Sumas River Dissolved Oxygen 

HPAH = High Molecular Weight Polycyclic Aromatic Hydrocarbons; LPAH = Low Molecular Weight Polycyclic 
Aromatic Hydrocarbons 

4.3.2. Impacts 

This section evaluates the development impacts associated with the alternatives 
described in Chapter 2 on the groundwater and surface water resources in 
unincorporated Whatcom County.  Full and prudent implementation of all existing 
environmental policies related to land use and stormwater management are assumed 
for this evaluation. 

Impacts Common to All Alternatives 
All of the alternatives would provide the capacity to develop lands according to 
various land use categories in order to accommodate population growth.  All of the 
alternatives provide policy direction for the environmental protection of surface 
water and groundwater resources, and the protection of public health and safety from 
flood hazards.   
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Groundwater 
Impacts on groundwater quantity generally result from: 

 Changes in land use that reduce groundwater recharge, such as development, soil 
compaction, or other soil-disturbing activities.  Under undeveloped conditions, 
groundwater recharge either returns to streams as base flow or recharges deeper 
portions of the underlying aquifer system and discharges to marine waters.  The 
various forms of development create impervious surfaces (and reduced pervious 
surfaces) that prevent precipitation from recharging groundwater aquifers.  
Impacts of reduced recharge can result in lower water tables and reduced base 
flow to streams, lakes and wetlands. 

 Changes in population that increase demand for groundwater as water supply for 
drinking and other household uses.  As areas of the County that rely upon 
groundwater become developed, the total amount of groundwater withdrawn for 
water supply is expected to increase.  This increased demand can impact 
underlying aquifers and reduce groundwater base flow that contributes to healthy 
stream flows required to support fish, wildlife, and farming.  In addition, larger 
lots tend to use more water on a per capita basis tending to increase the negative 
impacts on groundwater from larger lot developments.     

Impacts on groundwater quality generally result from: 

 Land uses that produce higher levels of non-point source pollution, such as 
runoff or residential development with septic disposal.  Principal chemicals of 
concern to groundwater quality are nitrates (from fertilizer application, animal 
feedlots, and animal waste lagoons), pesticides, and fumigants used as pesticides 
(such as ethylene dibromide and dibromo chloropropane) (Parametrix 2005).   

 Land uses that increase the density of on-site septic systems.  Recent studies 
indicate that on-site septic systems can be a significant contributor to 
groundwater contamination, depending upon system density and hydrogeologic 
conditions.  Generally, a maximum density of one septic system per one acre is 
sufficient to avoid groundwater contamination, when properly installed and 
maintained (Cook 2000, in Parametrix 2005).  However, varying soil types and 
depths may cause modification to this suggested density (Parametrix 2005).   

 Land uses that can produce specific contaminants, known as point source 
pollutants that can enter the groundwater at specific discharge points.  Industrial 
uses may produce point source pollutants that can significantly affect 
groundwater quality.    

 Land uses located near marine waters that may rely upon wells.  Intrusion of 
saltwater from marine waters into coastal aquifers can result from over-pumping 
of wells and reversal of groundwater flow directions from seaward to landward.  
Parts of the Lummi Indian Reservation, Lummi Island, and other areas have been 
affected by saltwater intrusion (Whatcom County Water Team 1999 in 
Parametrix 2005). 
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Surface Waters 
All of the alternatives would result in increased urbanization in unincorporated 
county lands in UGAs as well as allow further development of rural areas.  Currently 
there are several thousand acres of unincorporated buildable (vacant or partially used) 
or re-developable lands in UGAs subject to land use designation by the County.  The 
number of buildable acres varies by alternative due to different growth allocations. 

The growth allocations would not authorize any specific projects, so no direct 
impacts on surface water resources are anticipated with any alternative.  However, 
the alternatives would influence land use designations into various areas of the 
western portion of the County, and the three regions of WRIA 01 described in 
Section 4.3.1.  Recent studies indicate that land use intensity, land cover composition, 
landscape configuration (i.e., patterns or distributions), and the connectivity of 
impervious surface areas have complex but direct influences on the ecology and 
water quality of the surface waters within a watershed (Alberti et al. 2004).  
Consequently, all alternatives will indirectly affect surface water resources when the 
landscape patterns they define are manifest in the implementation of subsequent 
development proposals.   

Two mechanisms that have significant influence on natural surface water systems, 
forest removal and creation of impervious surfaces (Booth et al. 2002), will 
unavoidably accompany the increased development that would occur under all 
alternatives.  It is not practical or feasible to fully mitigate all the impacts on surface 
water resources from these mechanisms, so avoidance is the most effective strategy.  
Additionally, where development does occur in areas that are not now fully urbanized 
and are more vegetated, there could be localized impacts because engineered surface 
water treatment and/or detention systems intended to offset impacts of increased 
impervious surface area and vegetation removal may not be effective in replicating 
pre-existing conditions.  

Impervious Surface Area 

For the purposes of this Draft EIS, an order-of-magnitude impervious surface 
calculation was made for developable lands in watersheds included in the County.  
The method assumed that lands considered vacant and partially developed would 
fully develop and have the same impervious surface percentages as fully developed 
lots as determined by reviewing available land cover analysis (year 2000).  The 
average percentage of impervious surface of urban and rural developed lots was 
calculated for each watershed and applied to vacant and partially developed lots. 

If all lands identified as vacant and partially developed within existing UGAs were 
all fully developed, the amount of impervious surface area in the UGAs would 
increase by approximately 8,550 acres.  If vacant lots in rural residential areas were 
to develop, the amount of impervious surface in rural areas would increase by about 
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4,218 acres1.   This represents a worst-case analysis since each alternative does not 
require the same number of developable acres. Based on the lands available for 
development, several watersheds within the coverage area that are currently less than 
10% impervious surface area (by area) could potentially exceed 10% under full 
buildout in five discrete watersheds, including: Birch Bay; Campbell River; Lummi 
Bay; Point Roberts; Silver-Nooksack.  In general, when impervious surface area 
exceeds 10% of the subbasin area the potential for impacts from flooding, reduced 
groundwater recharge and contamination from urban run-off is increased.  However, 
this is a general rule of thumb.  The effects of impervious surfaces typically manifest 
themselves before the 10% threshold is reached; impacts become more acute and 
difficult to mitigate when the 10% threshold is exceeded.  The amount of impervious 
surface area and the potential impact that impervious surface area could have to both 
groundwater and surface water resources should be considered in association with a 
multitude of other factors, such as the extent of forest cover within the subbasin, 
connectivity and condition of riparian habitat, stormwater facilities (i.e., treatment 
and detention) and channel modifications (i.e., channelization, bank armoring, and 
diking).  The potential impact that could occur from increased impervious surface 
area would be dependent on the condition of these other factors.   

Table 4.3-3 below provide the percentage of the watersheds in the County Planning 
Area that are currently impervious surface area, and what percentage of the 
watershed city, unincorporated UGAs and rural areas would become impervious 
surface area under the worst-case scenario (i.e., full buildout). 

While the above analysis is worst case by assuming all developable land would 
convert to either urban or rural land uses, it should be noted that the four alternatives 
would result in different levels of development focused in different parts of the 
County Planning Area.  Table 4.3-4 identifies the potential impervious surfaces 
created by each alternative as a whole.  As with the worst-case analysis above, the 
figures are based on applying current impervious acre percentages on developed lots 
to vacant and partially developed lots in each UGA and rural areas in different 
watersheds.  Thus, the percentage impervious assumptions are tied to typical 
development patterns in various locations around the County Planning Area and are 
assumed to occur in the future at the same rate as currently developed lots.  Because 
not all developable lots are expected to convert to urban or rural uses with any of the 
alternatives and because the precise location of development is unknown at this time, 
the results are presented in total by UGA rather than by watershed. 

 

                                                      
1 The analysis is based on urban and rural lands reviewed by County staff as part of the land capacity analysis and 
excludes resource lands of long-term significance.  The alternative-specific impervious surface analysis addresses 
impervious surface based on demand for land inside the UGA and in rural areas which may include resource lands.  
Both the analysis in Table 4.3-3 and 4.3-4 are considered order of magnitude to allow comparison appropriate to 
this non-project analysis.  
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Table 4.3-3. Urban and Rural Buildout Analysis–Impervious Surface Area 

Watershed Existing 
Impervious 

Surface Area 
(Acres) 

Percentage of 
Watershed that is 

Currently 
Impervious 

Surface Area 
(%) 

Additional 
Percentage of 

Watershed that 
Would Be 

Impervious 
Surface Area 

under Full City 
Buildout (%) 

Additional Percentage 
of Watershed that 

Would Be Impervious 
Surface Area under 
Full Unincorporated 

UGA/Suitability 
Analysis Area 
Buildout (%) 

Additional 
Percentage of 

Watershed that 
Would Be 

Impervious 
Surface Area 

under Additional 
Rural Buildout (%) 

Total Percentage 
of Watershed that 

Would Be 
Impervious 

Surface Area 
under Total 
Buildout (%) 

Total 
Percentage 
Increase in 
Impervious 

Surface Area 
within 

Watershed (%) 

Bellingham Bay 20,754 19.89 2.36 0.80 1.06 24.11 4.22 

Birch Bay 20,191 8.09 1.66 16.03 0.32 26.09 18.00 

Campbell River 1,140 3.82 17.50 0.00 0.02 21.34 17.52 

Drayton Harbor 36,092 4.77 0.89 1.33 1.18 8.16 3.40 

Lake Whatcom  35,532 2.26 0.03 0.05 1.41 3.75 1.49 

Lower Nooksack 21,165 4.654 0.61 0.13 0.89 6.27 1.63 

Lummi Bay 17,465 5.81 3.58 0.09 2.13 11.62 5.81 

Lummi Peninsula 3,092 1.42 0.00 0.00 6.86 8.28 6.86 

Lummi-Eliza 5,912 1.90 0.72 0.00 2.75 4.65 2.75 

Lynden North  29,229 5.40 0.00 0.13 0.21 6.47 1.07 

Middle Fork Nooksack 63,684 0.29 0.00 0.00 0.05 0.33 0.05 

North Fork Nooksack 186,285 0.56 0.00 0.00 0.17 0.73 0.17 

Point Roberts 3,092 9.76 0.00 0.00 11.83 21.59 11.83 

Samish Bay 1,951 1.11 0.00 0.00 0.55 1.67 0.55 

Silver-Nooksack 13,032 8.33 1.75 7.84 1.56 19.48 11.15 

South Fork Nooksack 78,534 0.58 0.00 0.00 0.07 0.65 0.07 

Squalicum 15,109 12.20 2.64 1.60 1.08 17.53 5.33 

Sumas River 43,069 2.18 2.18 0.03 0.38 2.92 0.74 

Ten Mile  22,689 4.34 4.34 0.32 1.86 6.99 2.65 
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Watershed Existing 
Impervious 

Surface Area 
(Acres) 

Percentage of 
Watershed that is 

Currently 
Impervious 

Surface Area 
(%) 

Additional 
Percentage of 

Watershed that 
Would Be 

Impervious 
Surface Area 

under Full City 
Buildout (%) 

Additional Percentage 
of Watershed that 

Would Be Impervious 
Surface Area under 
Full Unincorporated 

UGA/Suitability 
Analysis Area 
Buildout (%) 

Additional 
Percentage of 

Watershed that 
Would Be 

Impervious 
Surface Area 

under Additional 
Rural Buildout (%) 

Total Percentage 
of Watershed that 

Would Be 
Impervious 

Surface Area 
under Total 
Buildout (%) 

Total 
Percentage 
Increase in 
Impervious 

Surface Area 
within 

Watershed (%) 

Upper Nooksack 32,081 1.61 1.61 0.01 0.86 2.52 0.92 

Total 650,089 2.99 0.49 0.82 0.65 4.95 1.96 

Source: ICF Jones & Stokes and Whatcom County Planning and Development Services, this analysis 

Table 4.3-4. Impervious Surfaces Comparison by Alternative 

Study Area No Action Current Comp. Plan No Action Trends Action Alternative X Action Alternative Y 

Bellingham 2,090 2,929 3,602 2,304 

Birch Bay 276 279 270 593 

Blaine 119 192 207 258 

Cherry Point 789 1,082 1,207 926 

Columbia Valley 39 133 36 116 

Everson 92 84 153 180 

Ferndale 317 446 624 693 

Lynden 465 572 680 805 

Nooksack 13 15 28 39 

Sumas 34 63 50 87 

Total Urban Acres 4,234 5,794 6,858 6,001 

Increase above No Action Current Plan   37% 62% 42% 

Rural Acres 399 1,830 506 1,168 

Total Urban and Rural 4,634 7,624 7,364 7,169 

Source: ICF Jones & Stokes and Whatcom County Planning and Development Services, this analysis 
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Streams 

The largest impact on streams is the alteration of watershed runoff processes and 
stream flow patterns, first by the conversion of forested areas to lawns or other 
landscaped areas and second through the creation of impervious surface area 
(Booth et al. 2002).  Such land use conversions can cause the same amount of rainfall 
over a given time and area to result in corresponding changes to the hydrograph of 
streams.  For example, streams may have an increase in the peak flow and the 
quantity of runoff as well as a decrease in the amount of time required to deliver that 
runoff to the stream.  Without adequate stormwater detention, channels that were 
formerly resilient prior to development may become unstable due to the larger, more 
variable stream flows that occur after development.  Examples of channel responses 
to increased and variable flows are listed below: 

 increased scour of the streambed; 

 decreased bank stability;  

 loss of gravels and cobbles that would otherwise provide aquatic habitat in 
steeper or more confined reaches;  

 deposition of fine sediment in the gravels and cobbles that may provide habitat in 
flatter or less confined reaches; 

 loss of physical channel structure that would provide energy dissipation for 
streams and habitat for aquatic life; and  

 degradation of water quality by sediments and other pollutants, such as heavy 
metals, nutrients, fecal pathogens, and petroleum products. 

These same changing land uses can also lead to declining summer base flows, partly 
because stormwater is less able to infiltrate into the soil and recharge groundwater, 
which sustains streams during dry summer months.  Instead, stormwater runoff flows 
downstream more quickly and the soil stores less runoff for discharge during summer 
flows.  The potential consequences of lower summer base flows include loss of 
flood-carrying capacity by permitting vegetation to encroach into the channel; 
increasing stream temperatures; decreasing dissolved oxygen supplies; loss of 
capacity to assimilate and dilute contaminants; loss of aquatic habitat; and creation of 
seasonal fish passage barriers.  Unlike peak flow events, which may be mitigated by 
designing detention systems to meet both magnitude and duration criteria to attenuate 
peak flows to a more natural condition, impacts of low flows are less easily 
mitigated. 

In addition, stream water quality would be expected to decline because of increased 
runoff from roads and urban development and because the filtering processes of 
natural watersheds are circumvented.  Sediments and other contaminants carried 
rapidly in stormwater runoff could reach streams and other water bodies.  Metals 
found in urban runoff commonly include lead, copper, and zinc, which originate from 
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vehicle fuels and fluids, vehicle wear, industrial processes, and the use of industrial 
and household chemicals such as paints, preservatives, and pesticides 
(Richter undated). 

Development or land-altering activities would also occur outside UGA boundaries on 
rural or resource lands.  Land clearing activities associated with rural or resource type 
uses, particularly where forest removal is required, or roofs, driveways, and lawns are 
developed could accelerate runoff or result in elevated stream temperatures.  There 
would be a potential for fecal contamination in an increase with individual septic 
systems. 

Lakes 

Lakes are depositional features that serve as long-term storage sites for the watershed 
area upstream.  They serve to moderate flood flows, exchange surface water and 
groundwater, stabilize sediments, cycle nutrients, and provide habitat to fish and 
wildlife.  Human contact recreation is another beneficial use of lakes.   

Potential impacts associated with all alternatives include increasing sedimentation 
from tributaries and adjacent land.  Sediment reduces the storage volume of lakes and 
other wetlands, which limits opportunities for flood moderation, groundwater 
exchange, and sediment stabilization. Lake chemistry can be modified because of 
dissolved nutrients, and nutrients and other contaminants associated with 
stormwater-borne sediments.  Many of these nutrients are a direct result of land 
management activities, such as increased hard surfaces and lawns, failing septic 
systems and excessive lawn fertilization.  Excessive nutrients can accelerate the 
natural process of eutrophication, fostering algal blooms and encouraging other 
nuisance vegetation, while, at the same time, reducing or eliminating the dissolved 
oxygen supply upon which native plants and aquatic life depend.  It is possible that a 
reduction in fecal contamination of lakes and streams in urbanizing areas may be an 
indirect result under any alternative, if areas with failing septic systems are repaired 
and brought into compliance or are serviced by conventional sewage treatment 
facilities instead and pet waste is managed properly. 

Wetlands 

Analysis of the potential impacts on wetlands common to all alternatives assumes 
that development will likely continue throughout the various UGAs and non-UGAs 
as zoning allows.  A review of the scientific literature suggests that continued 
development and/or urbanization within watersheds can result in different types of 
impacts on wetlands.  This is due to the removal of forested vegetation and a general 
increase in activity within the landscape where wetlands occur, even if disturbance 
activities such as the direct filling wetlands, does not occur.  Direct and indirect 
impacts on wetlands can be anticipated as a result of implementing development 
activities allowed by the Plan and implementing related development regulations. 
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Direct impacts on wetlands from increased development could potentially be avoided 
by implementation of the federal, state, and local rules and ordinances that regulate 
the filling of wetlands.  However, direct impacts on wetlands could still result despite 
these rules because the rules do allow for the alteration of wetland.  Alterations 
allowed by these regulations could occur under each alternative.  Additional losses 
could occur if required efforts to restore, enhance, or create wetlands as mitigation 
are not fully successful and corrective action is not taken.  Increased development 
could also result in direct temporary impacts from road or utility construction that 
requires temporary access or other activities within a wetland. 

Examples of indirect effects are described below: 

 Alteration of wetland hydroperiods (Reinalt and Taylor 1997).  Increases in the 
amount of impervious or semi-pervious area within a wetland’s drainage basin 
(e.g., roads, parking lots, rooftops, playfields) can alter the depth and amount of 
water in a wetland and the duration of time the water remains in a wetland (i.e., 
the wetland’s hydroperiod).  In addition, conversion of forested cover types to 
pasture or vegetated suburban areas can alter the hydrology of a drainage area 
and degrade nearby wetlands even when overall impervious area is low 
(Booth et al. 2002). 

 Shifts in wetland plant species composition (Cooke and Azous 1997).  Changes in 
wetland hydroperiod can lead to a reduction in plant species diversity and permit 
invasion by undesirable species.  Changes in hydrology can also change the 
vegetation structure (i.e., groundcover, shrub, and tree layers) of a wetland 
community. 

 Mitigation efforts may be inadequate to replace wetland area and/or functions 
(Ecology 2002).  Research from Ecology evaluated 24 representative mitigation 
sites and found that less than one third of the mitigation projects achieved all 
mitigation objectives.  According to this study, the overall result is a loss of 
wetland acreage and potentially wetland function. 

 Reduction in water quality within wetlands (May et al. 1997).  Increased 
development can introduce sediments or pollutants into wetlands from 
surrounding developments.  Sediment in stormwater runoff carries a variety of 
pollutants, including heavy metals, nutrients, oils and greases, which can enter 
wetland ecosystems. 

 Reduction of wildlife presence within wetlands and their buffers (Richter and Azous 
1997).  Hydroperiod changes can affect amphibians and other animals living in 
the wetland.  Changes in vegetation structure or plant species may also affect 
wildlife species that depend on a specific vegetation community. 

 Increased disturbance by humans and domestic animals (Shisler 1987; Castelle et al. 
1994).  Development that increases the frequency with which domestic animals 
or humans conduct activities in wetlands can affect how wildlife use the wetlands 
or cause disturbance to plants growing in the wetland or result in contamination, 
as wetlands are often used for unauthorized dumping.  Nonnative species are 
often introduced into wetlands from developed landscapes. 
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Typical impacts on wetlands associated with future rural development that may be 
allowed under any alternative could include potential impacts on wetland hydrology; 
degradation due to temporary construction impacts such as siltation and runoff; and 
loss of wetland habitat as noted above.   

Frequently Flooded Areas 

All alternatives would probably exacerbate flooding in mapped flood hazard areas to 
some degree, mainly due to changes in peak stream-flow.  Whatcom County Critical 
Area Ordinance (CAO) regulations (WCC Title 16 Article 4) designate special flood 
hazard areas and establish permit requirements to protect the public health, safety, 
and welfare from harm caused by flooding.  Additional mitigation is discussed in 
Mitigation Measures below.  All alternatives could cause an increase in flooding 
along the smaller streams in the county, by increasing the amount of impervious 
surface area within UGAs. 

However, the County must consider development within the floodplain and the 
potential impacts that development may have upon the ecological functions of 
floodplains, and specifically how potential impacts may affect federally protected 
species per recent changes in the Federal Emergency Management Agency’s 
(FEMA’s) policy related to the National Flood Insurance Program (NFIP) (see 
Applicable Regulations and Commitments below for further details of these 
changes).  This shift in policy is currently unfolding, and the impacts of this policy 
shift is expected to result in decreased development within Frequently Flooded 
Areas, as well as maintain the existing conditions within these areas through 
mitigation requirements for impacts on the ecological functions of Frequently 
Flooded Areas. 

Coastal marine areas must also be considered when addressing frequently flooded 
areas.  Potential effects of tsunamis, high tides with strong winds, sea level rise, and 
extreme weather events resulting from global climate change are important 
considerations.  Tsunami hazard areas have been mapped in the Bellingham Bay and 
Lummi Bay areas (see Section 4.1), while other areas in the County have not been 
mapped.  Other coastal marine areas in the northwestern portion of the County may 
be susceptible to tsunamis.  Areas susceptible to impacts from tsunamis would also 
be susceptible to impacts from sea level rise and extreme weather events resulting 
from global climate change.  

Marine/Estuarine Areas 

Marine/Estuarine areas in the County most susceptible to impacts from all of the 
alternatives include Drayton Harbor, Birch Bay, Strait of Georgia, Bellingham Bay 
and Chuckanut Bay as these areas border completely or partially one or more of the 
UGAs. 
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Impacts on marine/estuarine areas could include potential increased input of pollution 
from stormwater runoff of impervious surface area, fertilizers, and herbicides 
associated with managed lawns. Other potential impacts include the conversion of 
natural shorelines to armored shorelines as a measure of property protection or to 
increase the size of useable property.  Armored shorelines include shorelines 
protected with bulkheads or other hardened structures.  The affect of shoreline 
armoring includes a decrease in sediment input to the beach and over time, a 
narrowing of the beach as the beach is eroded by tidal and wave action.   

All of the alternatives have the potential to increase the density along shorelines in 
Drayton Harbor, Birch Bay and Cherry Point/Strait of Georgia, which could increase 
the occurrence of shoreline armoring.  Currently these marine/estuarine shorelines are 
comprised of 10%, 8%, and 5%, respectively, of man-made shoreline structure.  
Within Bellingham Bay and Chuckanut Bay the railroad corridor borders the majority 
of the shoreline, so further development and shoreline armoring within these bays is 
limited.  Bellingham Bay is comprised of 37%, while Chuckanut Bay comprises 22% 
man-made shoreline structure, with the majority of these shorelines affected by the 
railroad corridor.   

No Action Current Comprehensive Plan Alternative 
The No Action Current Comprehensive Plan Alternative provides for the lowest level 
of growth of the alternatives, at both the cumulative (city and county) and proposal 
specific (unincorporated county) levels.   

This alternative does provide the capacity to accommodate at least the lower range of 
forecast population growth (see Section 2.6), and would allow densification in 
accordance with the current comprehensive plan within current UGA boundaries.  
Growth and increased population density over time would be the dominant impact 
mechanism under No Action Current Comprehensive Plan Alternative.  

Impervious Surface Area 
The No Action Current Comprehensive Plan Alternative would result in the least 
amount of new impervious surface area within existing UGAs and rural areas within 
the County Planning Area.  The amount of new impervious surface area within 
existing UGAs would be approximately 4,234 acres across all of the UGAs, while 
rural portions of the County Planning Area would see an increase of approximately 
399 acres. 

Groundwater 
The No Action Current Comprehensive Plan Alternative would allocate the greatest 
portion of development within the existing cities and UGAs.  Potential impacts on 
groundwater quantity and quality from this alternative are described below. 
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Groundwater Quantity 

Continued urban development under the No Action Current Comprehensive Plan 
Alternative would increase the amount of impervious surface area within existing 
cities and UGAs, and could potentially affect groundwater recharge areas within the 
existing boundaries.  The impacts of this alternative on groundwater are assumed to 
be proportional to the amount of impervious surface present in a given basin.  The 
rate of growth in rural areas would be lower than for other alternatives, and thus 
groundwater reduction in rural and agricultural areas could be less.   

A general rule of thumb is that when impervious surfaces exceed 10% of the 
subbasin area, the potential for impacts from flooding, reduced groundwater recharge 
and contamination from urban run-off is increased.  As described under Impacts 
Common to All Alternatives, this is a general rule of thumb.  The effects of 
impervious surfaces typically manifest themselves before the 10% threshold is 
reached; impacts become more acute and difficult to mitigate when the 10% 
threshold is exceeded.   

Groundwater Quality 

Continued urban development under the No Action Current Comprehensive Plan 
Alternative would increase the amount of impervious surface area within existing 
cities and UGA boundaries, and could affect water quality via both non-point urban 
runoff and point source contamination.   

Similar to water quantity, impacts on water quality from increased urban density 
under the No Action Current Comprehensive Plan Alternative are assumed to be 
directly proportional to the amount of impervious surface created in any specific area.  
Impacts on water quality in rural areas are assumed to be proportional to the number 
of residences served by onsite wastewater treatment systems, which, if not 
maintained and functioning properly, may produce higher loads of nutrients (e.g., 
nitrates and phosphates) and fecal coliform bacteria.  Rural water quality can also be 
impacted by the amount of land that is altered to decrease the amount of pervious 
soils and soil cover vegetation.  Impervious surfaces and disturbed soils and 
vegetation can affect both water quality and quantity.  Rural development leads to 
increased storm water flow, decreased infiltration, decreased groundwater recharge, 
and increased storm water flow, erosion, and sedimentation.  Buildings, drives, 
lawns, and other disturbances can contribute to this effect. 

Surface Waters 

Streams 

Stream water quality is expected to decline gradually with increasing development, 
as previously described under Impacts Common to All Alternatives.  The potential 
for water quality impacts under both No Action Alternatives presented above would 
generally focus growth either in existing cities and UGAs or in rural areas, based on 
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the patterns described above.  Without mitigation, streams in cities and 
unincorporated UGAs would be at greatest risk of degradation because of the 
intensity of development and proximity to streams in these areas.  Water quality 
impacts would be greatest in those streams that marginally meet State Water Quality 
Standards for temperature, dissolved oxygen, and metals such as copper, lead, and 
zinc and that are in the vicinity of the most aggressive future land use development 
patterns.  Further degradation to streams with marginal water quality could 
potentially put those streams below State Water Quality Standards. 

The potential for degradation of stream water quality in rural areas is less than 
urbanizing areas under the No Action Current Comprehensive Plan Alternative since 
rural areas would receive less than 10% of the total anticipated growth.  Local water 
quality problems could occur where clearing associated with development results in 
warmer stream temperatures and increased sediment yield to streams. Newer septic 
systems are generally effective in treating fecal pathogens within the soil, but failures 
could result in releases to streams, particularly as these systems grow older and more 
prone to failure.  Agricultural areas would continue to be sources of sediment, 
nutrients, and pathogens under the No Action Current Comprehensive Plan 
Alternative. 

Lakes 

For the No Action Current Comprehensive Plan Alternative, lake water quality would 
be impacted the greatest in those areas subject to the most intensive growth and with 
the most lake basin area to be modified as buildable lands develop.  

As described under Impacts Common to All Alternatives, potential impacts include 
increases in total phosphorus and other nutrients from sediment, fertilizers, and pet 
waste.  This could in turn lead to accelerated eutrophication, including reduced water 
clarity and nuisance algal blooms.  These conditions, along with increases in fecal 
pathogen contamination from pets, birds, and aging septic systems, could result in 
lake conditions unfit for human use, including contact recreation. 

Lakes in rural areas would be at a lower risk of degradation under the No Action 
Current Comprehensive Plan Alternative relative to lakes within cities and 
unincorporated UGAs.  Nevertheless, they are susceptible to the sedimentation, 
eutrophication, and fecal contamination that are associated with development 
activities.   

Wetlands 

The No Action Current Comprehensive Plan Alternative would impact wetlands 
similar to the impacts described above in Impacts Common to All Alternatives.  
Wetlands and their buffers would be regulated according to the Whatcom County 
Critical Areas Ordinance.  Development of the UGAs to their full density could lead 
to increased rate and quantity of surface runoff into wetlands, causing water level 
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fluctuations and sedimentation rates greater than are currently experienced in these 
areas.  Increases in water level fluctuation could lead to reductions in plant species 
richness and alterations in wetland plant community structure.  These changes would 
subsequently diminish the wildlife habitat value of the wetland as well as its ability to 
remove and/or bind sediments and contaminants.  Water quality would eventually 
deteriorate.  An increase in sediments from increased flow rates and volumes could 
increase the potential for pollution accumulating in wetland sediments. 

Over time it is anticipated that many of the vacant or partially used parcels would be 
developed under both alternatives, leading to an increase in activities that could affect 
wetlands and their buffers.  Road and utility corridor construction, construction 
activities related to development of parcels, and increased human activity around 
wetlands would modify wetland conditions.   

Indirect impacts common to both of the No Action Alternative scenarios on wetlands 
may include alteration of local hydrologic patterns.  Development of parcels with 
environmentally sensitive features could result in increases in this type of indirect 
wetland impact.  In most instances, such development would result in an increase in 
impervious surface.  In addition, removing vegetation in the areas surrounding the 
wetlands (buffers and outlying areas) could indirectly affect wetlands by removing 
the additional protection afforded by those areas and by increasing stormwater runoff 
and decreasing stormwater quality. 

Frequently Flooded Areas 

Since there would be no UGA expansion under the No Action Current 
Comprehensive Plan Alternative, those UGAs with the greatest number of vacant or 
underdeveloped parcels either in or immediately adjacent to recognized Frequently 
Flooded Areas as mapped by FEMA would be at greatest risk of flooding.  Most 
UGAs have parcels that could be impacted by increased flooding; however, the 
Sumas, Everson, Nooksack, Lynden and Ferndale UGAs are most susceptible to 
flooding.  There are also several parcels subject to increased flooding near Blaine, as 
well as Bellingham.   

Within the existing UGA boundaries, much of the marine shoreline area is currently 
developed, although portions of the Bellingham (e.g., Chuckanut Bay are), Blaine 
and Birch Bay UGAs do have developable marine shoreline.  Within the Bellingham 
UGA, the remaining marine shoreline area is typically on elevated and steeper 
hillslopes, and less susceptible to tsunamis or sea level rise and extreme weather 
events resulting from global climate change. 

Marine/Estuarine Areas 

Marine/Estuarine areas in the County most susceptible to impacts from the 
No Action Current Comprehensive Plan Alternative would include Drayton Harbor, 
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Birch Bay, Strait of Georgia, and Bellingham Bay as these areas border completely or 
partially one or more city and/or UGA.   

Impacts on marine/estuarine areas could include those impacts identified previously 
for all alternatives, including potential increased input of pollution from stormwater 
runoff of impervious surface area, fertilizers and herbicides associated with managed 
lawns. Other potential impacts also include the conversion of natural shorelines to 
armored shorelines as a measure of property protection or to increase the size of 
useable property.  Armored shorelines include shorelines protected with bulkheads or 
other hardened structures.  Shoreline armoring can decrease sediment input to 
beaches and over time cause a narrowing of the beach as the beach is eroded by wave 
action.  All of the alternatives have the potential to increase the density along 
shorelines in Drayton Harbor, Birch Bay and Cherry Point/Strait of Georgia, which 
could increase the occurrence of shoreline armoring.  Currently these 
marine/estuarine shorelines are comprised of 10%, 8%, and 5%, respectively, of 
man-made shoreline structure.  Within Bellingham Bay and Chuckanut Bay the 
railroad corridor borders the majority of the shoreline, so direct impacts associated 
further development and shoreline armoring within these bays is limited.  Bellingham 
Bay is comprised of 37% man-made shoreline structure, while Chuckanut Bay is 
comprised of 22%, with the majority of these shoreline structures being associated 
with the railroad corridor.   

No Action Trends Alternative 
The No Action Trends Alternative would increase the population of the County more 
than the Current Comprehensive Plan Alternative, with a greater proportion of the 
growth occurring in rural areas, outside of existing UGA boundaries, per current 
development trends occurring in the County.  Similar to the Current Comprehensive 
Plan Alternative, the dominant impact mechanism under the Trends Alternative 
would be growth and increased population density within the unincorporated areas of 
the County.   

Impervious Surface Area 
The No Action Trends Alternative would result in an estimated increase in new 
impervious surface area of 5,794 acres in existing UGAs, while rural portions of the 
County Planning Area would see an increase of approximately 1,830 acres.  The 
No Action Trends Alternative would result in the largest increase in new impervious 
surface area of all four alternatives being considered.  

Groundwater 
The No Action Trends Alternative would follow the historic trends of growth, with a 
greater percentage of the growth continuing to occur in rural areas.  Potential impacts 
on groundwater quantity and quality from this alternative are described below. 
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Groundwater Quantity 

Some types of impervious surface areas generally do not impact the groundwater 
equation to any measurable degree.  As previously mentioned, when impervious 
surfaces exceed 10% of the subbasin area, the potential for impacts from flooding, 
reduced groundwater recharge and contamination from urban run-off is increased.  
As described under Impacts Common to All Alternatives, this is a general rule of 
thumb.  The effects of impervious surfaces typically manifest themselves before the 
10% threshold is reached; impacts become more acute and difficult to mitigate when 
the 10% threshold is exceeded. 

The No Action Trends Alternative would increase the amount of impervious surface 
area through similar mechanisms, although the impervious surface area under this 
alternative would be spread over a greater area.  The potential impacts however, 
remain similar.   

The No Action Trends Alternative would contribute to increased groundwater well 
installation to supply domestic water supply, which would reduce the groundwater 
supply and thus potential groundwater contributions to stream flow.  The extent of 
groundwater reduction due to wells for domestic water supply has not been 
quantified, but the No Action Trends Alternative would contribute the greatest to 
development in unincorporated rural areas of the County. 

Groundwater Quality 

Similar to the No Action Current Comprehensive Plan Alternative, the 
No Action Trends Alternative would increase the impervious surface area and could 
affect water quality, and these impacts are directly proportional to the amount of 
impervious surface area created in any specific area.  Under this alternative, 
development trends would continue with the increase in new development occurring 
in rural areas, where groundwater may be more susceptible to contamination through 
development being spread over a wider area. 

Surface Waters 

Streams 

The potential for degradation of stream water quality in rural areas increases with the 
No Action Trends Alternative since rural areas would account for approximately 25% 
of the total anticipated growth.  Conversions of agricultural lands, forested lands or 
otherwise undeveloped lands could cause an increase in the degradation of streams in 
rural areas associated with an increase in impervious surface area (e.g., modified 
hydrograph, channel scour, bank erosion, increased pollution, and increased 
flooding).  Increased population growth in rural and agricultural zones would 
increase withdrawal from groundwater sources lowering water inflow into streams, 
especially during critical dry periods. 
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Lakes 

Under the No Action Trends Alternative, lakes in rural areas may be more 
susceptible to degradation due to potential increases in development around these 
features, which are popular places to develop. 

Wetlands 

Similar to the No Action Current Comprehensive Plan Alternative, the 
No Action Trends Alternative could likewise impact wetlands through increased rate 
and quantity of surface runoff into wetlands.  Additionally, changes in land use, from 
agricultural to residential could impact areas that have hydric soils and would be 
considered wetlands if those lands weren’t drained to accommodate agriculture, thus 
causing a loss of potential wetlands. 

Over time it is anticipated that many of the vacant or partially used parcels would be 
developed under both No Action alternative scenarios, leading to an increase in 
activities that could affect wetlands and their buffers.  Road and utility corridor 
construction, construction activities related to development of parcels, and increased 
human activity around wetlands would modify wetland conditions.   

Indirect impacts common to both of the No Action alternative scenarios on wetlands 
may include alteration of local hydrologic patterns.  Development of parcels with 
environmentally sensitive features could result in increases in this type of indirect 
wetland impact.  In most instances, such development would result in an increase in 
impervious surface.  In addition, removing vegetation in the areas surrounding the 
wetlands (buffers and outlying areas) could indirectly affect wetlands by removing 
the additional protection afforded by those areas and by increasing stormwater runoff 
and decreasing stormwater quality. 

Frequently Flooded Areas 

The No Action Trends Alternative would have a greater proportion of development 
in rural areas, and much of this development may be concentrated along rivers and 
streams and other Frequently Flooded Areas, such as marine shorelines.   

However, as stated previously, the County must consider development within the 
floodplain and the potential impacts that development may have upon the ecological 
functions of floodplains, particularly how potential impacts may affect federally 
protected species per recent changes in FEMA’s policy related to the NFIP (see 
Applicable Regulations and Commitments below for further details).  This shift in 
policy is currently unfolding, and the impacts of this policy shift are expected to 
result in decreased development within Frequently Flooded Areas, as well as 
maintain existing conditions within these areas through mitigation requirements for 
impacts on the ecological functions of Frequently Flooded Areas. 

Within the northwestern portion of the County, the majority of coastal marine areas is 
within the existing UGAs or is located on the Lummi Indian Reservation; therefore, 
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the No Action Trends Alternative would likely not increase development in marine 
areas. 

Marine/Estuarine Areas 

The No Action Trends Alternative would allow additional development within 
existing cities and UGAs; however, the trend has been increased development within 
rural areas, which could impact large portions of Birch Bay, Strait of Georgia, 
Lummi Bay, Bellingham Bay, Chuckanut Bay, Portage Bay, and Samish Bay.  

Impacts on marine/estuarine areas could include those impacts identified previously 
for all alternatives, including potential increased input of pollution from stormwater 
runoff from impervious surface areas and fertilizers and herbicides associated with 
managed lawns.  Other potential impacts also include the conversion of natural 
shorelines to armored shorelines as a measure of property protection or to increase 
the size of useable property.  Armored shorelines include shorelines protected with 
bulkheads or other hardened structures.  Shoreline armoring can decrease sediment 
input to beaches and over time cause a narrowing of the beach as the beach is eroded 
by wave action.  All of the alternatives have the potential to increase the density 
along shorelines in Drayton Harbor, Birch Bay and Cherry Point/Strait of Georgia, 
which could increase the occurrence of shoreline armoring.  Currently these 
marine/estuarine shorelines are comprised of 10%, 8%, and 5%, respectively, of 
man-made shoreline structure.  Within Bellingham Bay and Chuckanut Bay the 
railroad corridor borders the majority of the shoreline, so direct impacts associated 
further development and shoreline armoring within these bays is limited.  Bellingham 
Bay is comprised of 37% man-made shoreline structure, while Chuckanut Bay is 
comprised of 22%, with the majority of these shoreline structures being associated 
with the railroad corridor.   

Action Alternative X 
Action Alternative X would shift future growth from the rural areas into the UGAs 
and would continue to focus on Bellingham as the primary employment and 
population center in the County.  This alternative would emphasize infill 
development in the existing UGAs and assumes that planned densities would be 
achieved.  Population densities would be greater under Action Alternative X than 
under the No Action Current Comprehensive Plan Alternative.   

Impervious Surface Area 
Action Alternative X would result in the greatest increase in new impervious surface 
area within existing UGAs of the alternatives considered.  Within existing UGAs, 
impervious surface area would increase by 6,858 acres under Action Alternative X, 
while unincorporated rural areas would see an increase of just 506 acres, the lowest 
impervious increase for unincorporated rural areas of the action alternatives 
considered. 
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Groundwater 
Continued urban development under Action Alternative X would increase the amount 
of impervious surface area in existing cities and UGAs through increased infill, and 
could affect water quality via both non-point urban runoff and point source 
contamination similar to the No Action Alternatives described above.  Impacts on 
water quality from increased urban density under Action Alternative X are assumed 
to be directly proportional to the amount of new impervious surface created in any 
specific area.  Impacts on water quality in rural areas are assumed to be proportional 
to the number of residences served by on-site wastewater treatment systems, which 
may produce higher loads of nutrients (e.g., nitrates and phosphates) and fecal 
pathogens.  Growth in rural areas would be similar to the No Action Current 
Comprehensive Plan Alternative, with no significant increase in rural growth. 

Surface Waters 

Streams 

Impacts on streams under Action Alternative X would be similar to those described 
above for the No Action Current Comprehensive Plan Alternative, although 
population growth would be greater, with Bellingham continuing to be the primary 
employment and population center.  Development would be shifted away from rural 
areas to Bellingham and small urban areas.  This alternative would have a greater 
potential to impact the independent coastal distributaries located within Bellingham 
(Squalicum, Whatcom, Padden, and Chuckanut Creeks) from an increase in 
impervious surface area and density associated with infilling within the existing UGA 
boundary. 

Lakes 

Action Alternative X could result in increased discharge of non-point pollution to 
Lakes within Bellingham as density is increased.  Lake Whatcom is the primary 
source of drinking water for Bellingham, thus ensuring adequate collection, detention 
and treatment of stormwater from impervious surfaces is a significant consideration 
to prevent further degradation of the water quality in Lake Whatcom.  Additionally, 
increased growth and development could result in increased on-site sewage systems 
and potential for failure of those systems.  Potential contamination of lakes and 
tributaries of lakes with fecal pathogens could increase in proportion to the use of on-
site sewage systems within the existing UGA boundaries. 

Wetlands 

Impacts on Wetlands within rural areas would decrease under Action Alternative X, 
as development is shifted to existing cities and UGAs and away from rural areas, 
similar to the impact described above for the No Action Current Comprehensive Plan 
Alternative. 
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Under Action Alternative X, wetlands that occur within existing UGA boundaries 
may be impacted through increased density within these areas that could change 
runoff patterns and groundwater infiltration/recharge rates, quantity, and discharge to 
wetlands.   

The buildup (intensification) of land within several UGAs could directly and/or 
indirectly affect the wetlands downstream of areas where significant infilling of 
undeveloped land occurs.  

Wetland impacts would include those impacts previously described under Impacts 
Common to All Alternatives, and be similar to the impacts described under the No 
Action Current Comprehensive Plan Alternative. 

Frequently Flooded Areas 

Since there would be no UGA expansion under Action Alternative X, those UGAs 
with the greatest number of vacant or underdeveloped parcels either in or 
immediately adjacent to recognized Frequently Flooded Areas as mapped by FEMA 
would be at greatest risk of flooding, as would coastal marine areas.   

Most UGAs have parcels that could be impacted by increased flooding however, the 
Sumas, Everson, Nooksack, Lynden and Ferndale UGAs are most susceptible to 
flooding.  There are also areas subject to increased flooding in and near Blaine, Birch 
Bay, and Bellingham.   

Action Alternative X would have a greater proportion of development in existing 
UGAs, particularly Bellingham.  The focus on development in rural areas would be 
decreased and thus it may be shifted away from rivers, streams and other Frequently 
Flooded Areas, which tend to be highly prized properties.     

Coastal marine areas within the existing UGAs would likely see an increase in the 
development of currently vacant parcels, increasing the susceptibility to impacts from 
tsunamis or sea level rise and extreme weather events resulting from global climate 
change.   

However, as stated previously, the County must consider development within the 
floodplain and the potential impacts that development may have upon the ecological 
functions of floodplains, particularly how potential impacts may affect federally 
protected species per recent changes in FEMA’s policy related to the NFIP (see 
Applicable Regulations and Commitments below for further details).  This shift in 
policy is currently unfolding, and the impacts of this policy shift is expected to result 
in decreased development within Frequently Flooded Areas, as well as maintain 
existing conditions within these areas through mitigation requirements for impacts on 
the ecological functions of Frequently Flooded Areas. 
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Marine/Estuarine Areas 

Marine/Estuarine areas in the County most susceptible to impacts from Action 
Alternative X would include Drayton Harbor and Bellingham Bay as these areas 
would see the greatest increase in growth and development under this alternative.     

Likewise, this alternative would focus development away from rural areas, which 
could decrease the potential for impacts (when compared to the other alternatives) in 
Lummi Bay, Chuckanut Bay and Samish Bay, as these areas see the level of 
development decrease within the adjacent rural areas. 

Impacts on marine/estuarine areas could include those impacts identified previously 
for all alternatives, including potential increased input of pollution from stormwater 
runoff of impervious surface area, fertilizers and herbicides associated with managed 
lawns, as well as the conversion of natural shorelines to armored shorelines, as 
described previously.      

Action Alternative Y 
Action Alternative Y would shift future growth away from Bellingham, as the 
primary growth and employment area of the County, to the smaller urban areas.  
Additionally, Action Alternative Y would allow the trend of increased rural 
development to continue, similar to, but less than the No Action Trends Alternative.  
Action Alternative Y would also provide for the potential expansion of UGA 
boundaries where UGAs are undersized, which would increase the potentially 
developable lands and potentially increase the population of those UGAs.   

Impervious Surface Area 
Action Alternative Y would result in an estimated increase in new impervious surface 
area within the existing UGAs of 6,001 acres, while rural areas would see an 
estimated increase of 1,168 acres.  Of the alternatives that include higher growth 
forecasts (No Action Trends Alternative, Action Alternative X and Action 
Alternative Y), Action Alternative Y would result in the least increase in impervious 
surface area considering urban and rural together within the County Planning Area. 

Groundwater 
Continued urban development under Action Alternative Y would increase the amount 
of impervious surface area in existing cities and UGAs, with a focus on the small 
urban areas such as Blaine, Ferndale and Lynden, through increased infill, and could 
affect water quality via both nonpoint urban runoff and point source contamination 
similar to the alternatives described above; however, Action Alternative Y is more 
likely to impact water quality of groundwater aquifers in the small rural areas as 
growth in those areas increases and several of those UGA boundaries may be 
expanded to provide area for development in areas that are not currently located 
within a UGA.   
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Action Alternative Y would contribute to increased groundwater well installation to 
supply domestic water supply, which would reduce the groundwater supply and thus, 
potential groundwater contributions to stream flow.  The extent of the groundwater 
reduction due to wells for domestic water supply has not been quantified, but Action 
Alternative Y would have the second greatest level of development in unincorporated 
rural areas of the alternatives analyzed, after the No Action Trends Alternative.   

Surface Waters 

Streams 

Impacts on streams under Action Alternative Y would be similar to those described 
above for the No Action Current Comprehensive Plan Alternative, with Bellingham 
continuing to be the primary employment and population center, but it would differ 
in that the small urban areas would accept more of the growth and density, as well as 
rural areas.  This alternative would have a greater potential to impact the independent 
lower Nooksack River from an increase in impervious surface area and density 
associated with infilling within the existing UGA boundaries of the small urban 
areas. 

Lakes 

Action Alternative Y could result in increased discharge of non-point pollution to 
lakes within the city of Bellingham as density increases, to an extent similar to the 
No Action Current Comprehensive Plan Alternative.  Lake Whatcom is the primary 
source of drinking water for Bellingham, thus ensuring adequate collection and 
treatment of stormwater from impervious surfaces is a significant consideration to 
prevent degradation to water quality.  Additionally, increased growth and 
development could result in increased on-site sewage systems and potential for 
failure of those systems.  Potential contamination of lakes and tributaries of lakes 
with fecal pathogens could increase in proportion to the use of on-site sewage 
systems. 

Action Alternative Y would result in increased development in rural areas, which 
would increase the potential for lakes outside of UGA boundaries to be impacted by 
new development within their subbasins.   

Wetlands 

Wetland impacts would include those impacts previously described under Impacts 
Common to All Alternatives. 

Impacts on Wetlands would increase under Action Alternative Y, as development is 
shifted to the existing, small urban areas (e.g. Ferndale, Lynden, and Birch Bay) and 
consequently to adjacent rural areas, similar to the impact described above for the 
No Action Trends Alternative. 



Draft Environmental Impact Statement 

Whatcom County 10-Year Urban Growth Area  
Review Environmental Impact Statement 

4.3-36 

Under Action Alternative Y, wetlands that occur within existing, small urban areas 
may be impacted through increased development and population growth that could 
change runoff patterns and groundwater infiltration/recharge rates, quantity, and 
discharge to wetlands.   

Under Action Alternative Y, much of the predicted population growth could be 
accommodated by changing the boundaries associated with UGAs to accommodate 
increased development, which could increase the potential to impact wetlands within 
these expansion areas.  The build-up (intensification) of land within several UGAs 
could indirectly and/or directly affect the wetlands downstream of areas where 
significant infilling of undeveloped land occurs, as well as where UGA boundaries 
are increased, causing increased development and density.  

Frequently Flooded Areas 

Under Action Alternative Y, there would be UGA expansion into areas inundated 
during a 100-year flood event in the Ferndale, Lynden and Sumas, as mapped by 
FEMA.  These expansion areas would be at greatest risk of flooding.  Most UGAs 
have parcels that could be impacted by flooding however, the Sumas, Everson, 
Nooksack, Lynden and Ferndale UGAs are most susceptible to flooding.  There are 
also areas subject to flooding in and near Blaine, Birch Bay, and Bellingham. 
Portions of the Birch Bay UGA would also expand slightly to include a portion of 
marine shoreline, much of which is currently undeveloped.   

Action Alternative Y would have a greater proportion of development in existing 
UGAs, particularly Blaine, Ferndale and Lynden.  The focus on development in rural 
areas would continue and thus it may be directed toward areas adjacent to rivers, 
streams and other Frequently Flooded Areas where people like to live.     

However, as stated previously, the County must consider development within the 
floodplain and the potential impacts that development may have upon the ecological 
functions of floodplains, particularly how potential impacts may affect federally 
protected species per recent changes in FEMA’s policy related to the NFIP (see 
Applicable Regulations and Commitments below for further details).  This shift in 
policy is currently unfolding, and the impacts of this policy shift is expected to result 
in decreased development within Frequently Flooded Areas, as well as maintain 
existing conditions within these areas through mitigation requirements for impacts on 
the ecological functions of Frequently Flooded Areas. 

Marine/Estuarine Areas 

Marine/Estuarine areas in the County most susceptible to impacts from 
Action Alternative Y would include Drayton Harbor and Birch Bay as these areas 
would see the greatest level of growth and development under this alternative.     

Likewise, this alternative would focus development toward rural areas, which could 
increase the potential for impacts in Lummi Bay, Chuckanut Bay, Portage Bay and 
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Samish Bay, as these areas see the level of development increase within the adjacent 
rural areas. 

Impacts on marine/estuarine areas could include those impacts identified previously 
for all alternatives, including potential increased input of pollution from stormwater 
runoff of impervious surface area, fertilizers and herbicides associated with managed 
lawns, as well as the conversion of natural shorelines to armored shorelines, as 
described previously.   

4.3.3. Mitigation Measures 

Incorporated Alternative Features 
The current comprehensive plan, dated June 2008, provides goals and policies related 
to natural resources, including water resources.  These goals include the following: 

 Goal 11A.  Protect natural resources and systems, life and property from potential 
hazards. 

 Goal 11E.  Protect and enhance water quality and promote sustainable and 
efficient use of water resources. 

 Goal 11F.  Protect and enhance the County’s surface water and groundwater 
quality and quantity for current and future generations. 

 Goal 11G.  Protect water resources and natural drainage systems by controlling the 
quality and quantity of stormwater runoff. 

 Goal 11H.  Protect and enhance natural systems which provide economic, 
ecological, aesthetic and cultural benefit. 

 Goal 11J.  Protect and enhance natural systems that support native fish and 
wildlife populations and habitat. 

 Goal 11K.  Conserve and enhance important wetlands. 

 Goal 11L.  Protect and enhance marine resources in the County. 

 Goal 11M.  Protect and enhance shellfish habitat in commercial and recreational 
areas in order to ensure a productive resource base for long-term use. 

To achieve each goal, the current Comprehensive Plan defines several policies 
intended to address a specific issue and achieve the stated goal.  These policies are 
not listed here, but are provided in the current Comprehensive Plan 
(Whatcom County Planning and Development Services 2008b).  

Applicable Regulations and Commitments 
Existing federal, state and county policies regulate land use activities in the vicinity 
of, as well as within surface waters and other sensitive habitats, including aquifer 
recharge areas.  The Whatcom County CAO addresses and provides protections for 
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the water resources of the County and provides parameters for development in and 
near these resources through regulatory, review and permitting processes. 

The following regulations and commitments are relevant to protection of surface 
water and groundwater resources in the County. 

 Federal National Pollutant Discharge Elimination System (NDPES) regulations 
as well as County stormwater regulations require stormwater quantity and quality 
controls.  The County has adopted the Washington Department of Ecology 
Stormwater Manual for western Washington. 

 Title 16 WCC, Environment, Chapter 16.20 Whatcom County Shellfish 
Protection Districts establishes the Drayton Harbor and Portage Bay shellfish 
protection districts due to shellfish closures caused by poor water quality. 

 Title 20 WCC, Zoning, Chapter 20.71 Water Resource Protection Overlay 
District that is intended to impose additional controls to preserve and protect 
unique and important water resources within the County 

 Title 11 WCC, Environment, contains requirements and standards for Critical 
Areas to protect surface water resources from the potential impacts of 
development activities, among other resources. 

 Title 16 WCC, Environment contains the Whatcom CAO, which defines stream, 
flood hazard area, and other critical area protections and applies regulations to 
adjacent development. 

 The County uses its State Environmental Policy Act (SEPA) authority (Title 16, 
Section 16.08 WCC) as well as other county codes (Title 16.16, Section 
16.16.260 WCC), to require mitigation for impacts on drainage, habitat, and 
water quality and ensure mitigation is appropriate and sufficient.   

 Title 16, Article 6 Wetlands WCC, applies to all regulated uses within or 
adjacent to areas designated as wetlands, as defined therein.  The intent of this 
chapter is to: 

− Recognize and protect the beneficial functions performed by many wetlands, 
which include, but are not limited to, providing food, breeding, nesting 
and/or rearing habitat for fish and wildlife; recharging and discharging 
groundwater; contributing to stream flow during low-flow periods; 
stabilizing stream banks and shorelines; storing storm and flood waters to 
reduce flooding and erosion; and improving water quality through 
biofiltration, adsorption, retention and transformation of sediments, nutrients, 
and toxicants.; 

− Regulate land use to avoid adverse effects on wetlands and maintain the 
functions and values of freshwater and estuarine wetlands throughout the 
County, and; 

− Establish review procedures for development proposals in and adjacent to 
wetlands. 

 Title 24, Chapter 24.05 provides the County regulations that apply to on-site 
sewage systems.  The intent of this chapter is to protect the public health by 
minimizing: 
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− The potential for public exposure to sewage from on-site sewage systems; 
and 

− Adverse effects to public health that discharges from on-site sewage systems 
may have on ground and surface waters. 

 The U.S. Army Corps of Engineers (Corps) promotes wetland avoidance and 
regulates the filling of wetlands. 

 Regulatory authority for the protection, remediation, and management of 
groundwater resources lies primarily with the state.  In Washington State these 
authorities are contained within statutes—Chapter 70.105D RCW Hazardous 
Waste Cleanup, Model Toxics Control Act; Chapter 90.44 RCW, Regulation of 
Public Ground Waters; Chapter 90.48 RCW, Water Pollution Control; and 
accompanying regulations Chapter 173-150 WAC, Chapter 173-200 WAC and 
Chapter 173-340 WAC. 

 Limited federal authority for groundwater-related issues can be found in some 
sections of the federal Safe Drinking Water Act of 1971; the Resource 
Conservation and Recovery Act (RCRA); and the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA).  However, these 
authorities by themselves generally protect larger drinking water systems and do 
not apply to groundwater issues commonly experienced at the county level, for 
example, issues involving citizen’s private drinking water wells in rural areas. 

 Farmers should be given first priority when allocating water supplies, even if this 
has an impact on the volume of water available to future residential and industrial 
users (WC Comprehensive Plan, pg. C-18) 

 At the county level, the County has provided for groundwater protection under 
Title 16, Article 5, Critical Aquifer Recharge Areas.  The intent of this chapter is 
to: 

− Preserve, protect, and conserve the County’s groundwater resources for 
current and future generations by protecting critical aquifer recharge areas 
from contamination. 

− Prevent adverse impacts on groundwater quantity by regulating development 
activities that could deplete aquifer storage, reduce groundwater levels, 
and/or diminish infiltration and replenishment of groundwater. 

− Prioritize the management, protection, and conservation of groundwater 
recharge areas as sources of potable water supply. 

− Establish review procedures for development activities that have the potential 
to adversely affect critical aquifer recharge areas.  

Development within Frequently Flooded Areas, floodplains and floodways will be 
affected by recent changes to the NFIP that are being implements as a result of a 
recent lawsuit filed by the National Wildlife Federation et al. versus FEMA.  The 
lawsuit alleged that the FEMA was in violation of Section 7(a) (2) of the federal 
Endangered Species Act (ESA).   

In 2004, the U.S. District Court at Seattle issued a decision in favor of the plaintiffs 
(the National Wildlife Federation et al.).  FEMA and the National Marine Fisheries 
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Service (NMFS) proceeded with a joint evaluation of the effects of the NFIP on 
endangered species, and NMFS determined that the program, as implemented, would 
jeopardize the continued existence of Puget Sound populations of salmon and killer 
whales.  The ESA prohibits any federal agency from performing an action that would 
jeopardize the continued existence of any threatened or endangered species. 

NMFS presented seven reasonable and prudent alternatives (RPAs) in its Biological 
Opinion, which is, in effect, a list of new regulations governing how the NFIP may 
be implemented along streams and rivers that support Puget Sound region salmon 
populations. 

The seven RPAs include the following: 

1. Notification – By October 22, 2008 FEMA was required to notify all 
communities participating in the NFIP within the area covered by the Biological 
Opinion that the NFIP implementation is jeopardizing the continued existence of 
federally protected species. 

2. Mapping – This RPA contains a variety of provisions regarding FEMA’s 
mapping program. 

3. Floodplain Management – By far the most sweeping and most important 
provision of the Biological Opinion, this RPA, or floodplain management: 
1) either prohibit all development in the 100-year floodplain, or 2) allow 
development to proceed on if ecological functions of the floodplain are preserved 
or compensated (i.e., mitigated).  In effect, a policy of “no net loss” of the 
ecological functions provided by floodplains. 

The details of the RPA include: 

− The local jurisdiction must demonstrate to FEMA that any proposed 
development in the FEMA designated floodway, the channel migration zone, 
or the riparian buffer zone does not adversely affect water quality, water 
quantity, flood volumes, flood velocities, spawning substrate, and/or 
floodplain refuge for salmon. 

− If development within any other portion of the 100-year floodplain is 
permitted, any loss of floodplain storage shall be avoided, rectified or 
compensated for (i.e., mitigated). 

− Indirect adverse effects of development in the floodplain (effect from 
stormwater, riparian vegetation, channel migration, wetlands, etc.) must be 
mitigated such that equivalent or better salmon habitat is provided. 

− The local jurisdiction must track all projects that occur in the floodplain and 
report these to FEMA on a semi-annual basis. 

− Construction in the floodplain shall use Low Impact Development (LID) 
methods. 
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− Any improvements or repairs to existing structures that result in a greater 
than 10% increase of the structure footprint must mitigate for any adverse 
effects to species or their habitat.  This limitation significantly changes the 
threshold for mitigation for improvements to structures in the floodplain, 
formerly triggered only if the cost of the improvements exceeded 50% of the 
market value of the structure. 

4. Community Rating System – The Community Rating System allows 
communities to receive lower flood insurance rates in exchange for performing 
certain voluntary actions, up to 45% lower for communities at the highest level of 
program compliance.  Element 4 outlines specific changes to the Community 
Rating System that will decrease the level of impact on floodways from 
development and incentivize the restore floodplain functions. 

5. Levees – This element addresses the sensitive issue of vegetation management on 
levees.  Most levees in western Washington were constructed by the Corps and 
ownership subsequently transferred to the local jurisdictions.  The Corps funds 
repair and maintenance of these levees through Public Law 84-99, but will only 
fund this program for levees on which vegetation management occurs in 
accordance with Corps requirements.  NMFS believes the Corps vegetation 
management requirements may be harmful to salmon.  Compliance with this 
element would thus force a community into noncompliance with Corps 
vegetation management standards, disqualifying that community from the 
PL 84-99 program.  Thus, each individual jurisdiction would have to negotiate 
with the Corps separately to secure an exemption from their vegetation 
management requirements.  It is hoped that the NMFS, FEMA and the Corps can 
collaborate toward a programmatic solution to this dilemma. 

6. Floodplain Mitigation Activities – This element is intended to mitigate for effects 
from any NFIP actions that occur during implementation of Elements 2, 3 and 5 
that degrade channel or floodplain habitat, including from the indirect effects of 
development in the floodplains.  This element identified FEMA as the agency 
responsible for assuring that mitigation is provided. 

7. Monitoring and Adaptive Management – This element provides a mechanism to: 

− Check on FEMA’s success in meeting the timeline for implementing each 
element of the Biological Opinion’s RPAs. 

− Evaluate whether additional or alternate actions are needed to achieve the 
same outcomes as the original RPAs, and 

− Determine whether the NFIP actions have avoided or mitigated effects to 
salmon habitat in floodplains in the interim period, while the longer term 
RPA actions are being fully implemented.  

The County is one of the communities identified in the Biological Opinion, as are 
Blaine, Everson, Ferndale, Lummi Nation, Lynden, Nooksack and Sumas. 
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Other Potential Mitigation Measures 
Additional measures could potentially be implemented to further mitigate the impacts 
of the alternatives on surface water resources.  Potential plan or regulatory 
amendments could include the measures listed below. 

 Encourage use of drainage systems that mimic natural drainage systems, such as 
vegetated swales, wet ponds, and created wetlands. 

 Implement all adopted watershed management and salmon recovery plans. 

 Adopt more protective detention standards that would require new development 
to infiltrate and/or detain larger volumes of stormwater runoff on their sites and 
in such a way as to better mimic the pre-development stormwater patterns.  This 
would help to reduce downstream channel erosion, which would improve water 
quality.  Detention standards could also encourage infiltration of smaller storm 
events. 

 Adopt more protective water quality standards, such as more protective 
requirements for water quality best management practices (BMPs). 

 Reduce impervious surface area by adopting new low-impact development 
requirements that set maximum limits on the percentage of impervious area 
allowed and increase the infiltration of surface water. 

 Provide drainage/treatment systems on a sub-basin level that optimize treatment 
and manage existing and future stormwater flows. 

 Retrofit existing detention facilities to improve water quality treatment.  Even 
though these existing facilities typically collect stormwater only from existing 
development, retrofitting these facilities to treat existing runoff would help to 
reduce the cumulative impacts of future development on water quality.  At the 
same time, these facilities could be retrofitted to increase their storage capacity as 
well. 

 Construct improvements that would correct existing erosion problems and reduce 
the potential for increased erosion in the future.  This could consist of 
constructing salmonid/habitat friendly channel stabilization improvements or 
bypass pipelines to divert high flows around sections of erosive channels. 

 Implement stormwater quality monitoring to evaluate the effectiveness of 
stormwater practices and standards. 

 Reclaim water from wastewater treatment plants to augment wetlands, streams, 
and aquifers and to decreased demand for potable groundwater. 

 Additional interties could be provided to enhance the reliability and efficiency of 
the water distribution system.  
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 Consider further integration of methods of watershed characterization and land 
use planning, similar to the Birch Bay Watershed Characterization Pilot Study 
(ESA Adolfson 2007), which characterized watershed processes and identified 
areas that were highly functioning (and should be protected), were functioning 
moderately (and should be restored) and were functioning poorly and did not 
affect processes (and may be suitable for development).  The Pilot Study then 
looked at various subbasins in Birch Bay and ranked them as suitable for 
protection, restoration and development.  This system is flexible, and an area 
identified for protection does not preclude development, and vice versa.  This 
system of identifying suitable areas for protection, restoration and development 
would help to mitigate potential impacts on water resources associated with 
generating new impervious surface area and associated potential impacts (e.g., 
changes in the hydrograph, increase pollution, decreased groundwater 
infiltration). 

Mitigation measures can help to protect wetlands by offsetting or minimizing the 
impacts associated with an increase in development intensity in the UGAs.  
Mitigation measures potentially applicable to future development under any of the 
proposed alternatives include those listed below. 

 Promote the preservation of onsite native vegetation, particularly mature trees 
(i.e., tree retention ordinance) and naturally diverse scrub-shrub communities. 

 Publicize and encourage the preservation of native soils and protect the natural 
processes of soil maintenance and onsite hydrology.  Leaving areas/tracts 
(“belts”) of native vegetation undisturbed in both commercial and residential 
developments can be shown to provide long-term benefits to stormwater 
management, onsite landscape maintenance, microclimate, and general 
aesthetics/sense of well-being in a developed landscape. 

 Consider larger wetland buffers for particularly complex or sensitive wetland 
areas. 

 Consider placing water quality improvement projects immediately upstream from 
wetlands (for example, provide compost filter in the last catch basin upstream 
from a wetland). 

 Provide for ongoing care and preservation of natural areas either by placing them 
into public ownership or by providing technical assistance and materials to 
property owners to enhance native vegetation benefits. 

 Encourage maintaining existing working forests by purchasing development 
rights from willing foresters to maintain forested landscapes. 

 Develop mitigation banks to provide before-the-fact mitigation for anticipated 
impacts on wetlands, streams, and habitat in each UGA. 
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Additional measures could potentially be implemented to further mitigate the impacts 
of the three alternatives on groundwater resources.  Potential plan or regulatory 
amendments could include the measures listed below. 

 Establish a groundwater monitoring program to provide the groundwater 
information necessary to assess the ability of the resource to be managed to 
sustain fisheries, farming, and current and planned levels of growth. 

 Expand intergovernmental cooperation to coordinate groundwater impacts across 
political boundaries. 

 Create and implement a groundwater education and resource program. 

Significant Unavoidable Adverse Impacts 
Impervious surface area would increase under all four alternatives based on projected 
growth.  Measures are currently in place to reduce the potential impacts associated 
with increases in impervious surface area and additional measures have been 
proposed within this section; however, increases in impervious surface area would 
likely have some level of unavoidable impact on water resources.  The potential 
degree of impact on water resources would be dependent upon several factors, which 
could include where within a subbasin the impervious surface area is located, the 
level of pollution that may be generated by the impervious surface area (e.g., new 
road, driveway, and parking lot) and the effectiveness of stormwater facilities in 
treating and detaining stormwater and mimicking the natural conditions that existing 
pre-development (e.g., infiltration, groundwater discharge to surface waters,  and 
surface water patterns). 

 


