


North Central Puget Sound Action Area Profile

Physical description

With more than 1 million linear feet of shoreline, and extensive bluffs, pocket estuaries, protected bays,
harbors, and lagoons, the North Central Action Area has been the delight of beach dwellers and mariners
for thousands of years. Steep bluffs along the coastline provide a supply of sediment that drifts along the
shore, building beaches and forming spits, lagoons, deltas, and tideflats. The Gig Harbor Peninsula has
steep bluffs along three sides, especially along the Tacoma Narrows. Although much of the North Central
Action Area is relatively protected from wind and waves, the east side of Bainbridge Island, Port Madison,
and (of course) Foulweather Bluff are exposed to high wind and wave energy.

Bainbridge Island, approximately 5 miles wide by 10 miles long, is one of the largest islands in Puget
Sound and has 53 miles of shoreline. Agate Passage and Rich Passage are characterized by high currents
due to the circulation of Puget Sound tides through these narrow openings. In the upland areas, a complex
connected set of lakes, springs, streams, and swamp-like wetlands characterize the region’s freshwater
system and produce the insect populations enjoyed by salmon and other fish and wildlife species.
Practically all of the precipitation in this region falls as rain. The northern tip of the Kitsap Peninsula is the
driest area, with 30 annual inches, while Green and Gold mountains (elevation 1,700 ft.) receive
approximately 70 inches. Temperatures rarely drop below freezing, thus the only water sources come from
precipitation; and there is no water supply from snowpack as there is in the Olympic or Cascade mountain
ranges.

Land use, population, and economy

In 1900, Port Blakely on the southern end of Bainbridge Island was the site of the largest lumber mill in the
world. Founded by sea captain William Renton in 1864, the mill shipped lumber to California, Australia,
Europe, and the eastern United States. The sawmill branched into shipbuilding in the early 1900s. By 1923
the mill was closed forever and the area became a ghost town. Today the mill site has scattered suburban
cottages and some permanent homes. The transformation of Port Blakely is fairly typical of the
environmental and social history of the North Central Puget Sound Action Area. Accessible forests were
harvested in the late 19t century until natural resource and economic conditions necessitated a transition
to other industries, and residential development spread along the marine shoreline.

North central Puget Sound’s ports are important centers for commerce, military installations, and as critical
hubs for marine transportation. Cross-sound commuting began centuries ago as canoes paddled by the
Suquamish, Duwamish and Puyallup people travelled frequently between the Kitsap Peninsula and Elliott
and Commencement bays. The “Mosquito Fleet” of small steamers in the early 20 century eventually gave
way to modern auto ferries. Today more than half of the 25 million annual passengers on the Washington
State Ferries system travel back and forth across Puget Sound from the east side of Kitsap County.
Bainbridge Island hosts the ferry system’s maintenance and repair facility. Recreational vessels are moored
throughout the North Central Action Area; more than 2,000 permanent and transient slips are located at
marinas at Kingston, Bainbridge Island, Bremerton, Poulsbo, Port Orchard, Brownsville, and the Gig Harbor
area. Other recreational amenities of the region include several state and local parks suitable for boat
launching, beach walking, kite flying, bird watching, picnicking and kayaking. Bridges at Agate Passage and
the Tacoma Narrows link the North Central Action Area to other parts of Puget Sound.

Action Agenda Action Area Profiles | Page 159
December 1, 2008



The United States’ military presence in north central Puget Sound began in the 1880s when Port Orchard
was selected as a repair facility to support naval operations in the Pacific Ocean; and since then the region
has played a pivotal role for military operations in several wars and conflicts. The Puget Sound Naval
Shipyard in Bremerton was founded in 1891, and is currently the largest employer in the North Central
Action Area. The Manchester refueling station was built in 1938. The Keyport Naval Undersea Warfare
Center, located on Liberty Bay since 1914, actively supports undersea activities of the U.S. Naval fleet
around the world.

The Port Madison Indian Reservation is the center of the Suquamish tribal community, and the houses
within the reservation are clustered in the villages of Suquamish and Indianola. Incorporated cities in the
North Central Action Area include Bainbridge Island (population 23,000), Port Orchard (8,500), Poulsbo
(7,500), and Gig Harbor (6,800). Bremerton has a population of 36,000 and is the largest city in the action
area. Incorporated cities and Urban Growth Areas make up 44 percent of the land base.

Unique ecosystem characteristics and assets

The east side of the Kitsap Peninsula constitutes almost half of the nearshore habitat in central and south
Puget Sound marine waters. It is estimated that 50 or more pocket estuaries are present in the North
Central Action Area, with 17 of them at Port Madison and Sinclair Inlet. Overhanging vegetation along 27
percent of the shoreline provides cover for many species and populations of salmon from around the
central and southern basins of Puget Sound. The salmon use the North Central nearshore area for refuge,
resting, and feeding on their way to and from the ocean. An assessment of freshwater habitat for Puget
Sound salmon recommended the designation of 13 local watersheds as salmon refuges. Parts of two
watersheds are currently protected — the Gorst Creek watershed for municipal water source and the Chico
Creek watershed for old-growth forest habitat. North Central streams are used by chum, coho and pink
salmon, steelhead, and cutthroat trout. Chinook salmon from south and central Puget Sound use the
nearshore for a refuge and occasionally stray into local streams. Hatchery programs operated by the
Suquamish Tribe provide some harvest opportunities for their fishers and other regional anglers.

Action area status and threats

Bacterial contamination of the fresh and marine waters in the North Central Action Area is a top pollution
problem for the region, and 25 water bodies are considered to be “impaired” on the Washington
State/Clean Water Act Section 303(d) list. Shellfish beds have been restricted or closed in Dyes Inlet,
Liberty Bay, Port Orchard Bay, Burley Lagoon and other parts of the action area. The Kitsap County Health
District-Environmental Health Program has conducted a Pollution Identification and Correction (PIC)
analysis of several watersheds that have exhibited high counts of fecal coliform bacteria to identify sources
and take corrective actions.

Portions of the North Central Puget Sound Action Area are undergoing rapid conversion from rural forest
and agriculture to an urban/suburban landscape resulting in habitat that has become fragmented, paved, or
degraded. Stormwater runoff and human and animal wastes threaten the quality of water, the patterns of
streamflow, and the availability of groundwater for human use. In 2001, seven out of 19 of the larger sub-
watersheds in the region had total impervious surface coverage exceeding 10 percent and one of them was
almost 30 percent. The North Central Action Area is expected to grow by 30 percent in the next 20 to 25
years, adding an additional 100,000 people to the area’s current population of an estimated 240,000. Eighty
percent of drinking water presently comes from groundwater, requiring little treatment, but making the
region highly dependent on groundwater recharge. The growing acres of pavement have raised concern
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over recharge and sustainability of the aquifers throughout the area. Cumulative impacts of individual
exempt wells and loss of recharge reduce local stream flows, many of which are closed to further water
allocation. Impervious surfaces also result in flashy runoff and stormwater flooding.

Shoreline alteration and hardening is pervasive along the low- and medium-bank marine shorelines of the
Kitsap Peninsula, Gig Harbor, Bainbridge Island and other parts of the region. Almost half of the Bainbridge
Island shoreline has been modified; it has 291 piers and docks and 108 boat ramps. Throughout the North
Central area, 49% of the shoreline has been armored or otherwise modified. Many of the sites are
hardened by tidal construction, defined as a structure that blocks wave impact. The structures also block
the natural flow of sand and gravel from marine bluffs that form regional beaches. Where overhanging
vegetation is removed along shorelines, it eliminates nearshore shade and cover for juvenile fish, and
overwater structures block the light for marine vegetation and the production of some fish species. The
Nearshore Assessment of East Kitsap County (excluding Bainbridge Island) found 298 structures
overhanging the ordinary high water mark. Decks accounted for approximately half of the structures.
Houses, at 25 percent, were the next largest category.

The historic use of the ports of North Central Puget Sound left a toxic legacy from the lumber and
shipbuilding industries. A Superfund site in Eagle Harbor on Bainbridge Island resulted primarily from the
operation of the Wyckoff wood processing facility from 1903 to 1988. Sediment and groundwater were
contaminated by creosote and other chemicals, and a 50-acre “cap” was put into place to isolate
contaminated sediment on the floor of the harbor. Pollution from other port operations and small industrial
and commercial activities in North Central Puget Sound are cited by local residents as a continuing threat
to marine life and human health.

Key strategies

Low impact development methods; coordination of land use, water supply and wastewater treatment;
revising development regulations to prioritize protection of ecosystems; and better mitigation are all needed
to protect stream health, marine waters, and aquifers in the North Central Action Area. The Pollution
Identification and Correction program has had some success in reducing bacterial contamination and
delisting impaired water bodies and shellfish beds, and more work is planned. Other key strategies
identified by the region: include water conservation programs; landowner education to remove bulkheads
and protect or restore shoreline habitat; and the acquisition of critical habitat areas, such as the “1000 Acre
Woods” north of Gig Harbor. Local watershed groups and the U.S. Navy have workplans to improve
environmental quality that are ready for implementation.

North Central Puget Sound Action Area

Land (# acres) % impervious Urban Growth Area % of land that is Marine Marine
surface Incorp. + Unincorp. publicly owned shoreline shoreline
# acres % # linear feet % modified
149,536 12% 65,104 44% 17% 1,078,479 49%
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Projected population change for North Central Action Area counties

County 2000 Census 2025 Projection % change
Kitsap 231,969 299,073 29%
Pierce 700,820 999,657 43%

Notes: Based on data from WA OFM, medium growth projection for 2025. Population data is not available by action area. Major
portions of Pierce County, and some portions of Kitsap County, are not located within this action area. (See Hood Canal and

South Central Puget

Sound action area profiles.)
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South Puget Sound Action Area Profile

Physical description

South Puget Sound was carved by glaciers into a land of rolling hills and ridges divided by nine long
“fingers” of marine water. The area contains four large islands, numerous small islands, and shallow inlets
that go dry at extreme low tide. Extensive tidal forces are the major drivers of water circulation in south
Puget Sound marine waters, with maximum ranges of 20 feet. Many short streams and two major river
systems (the Nisqually and the Deschutes) drain the action area along approximately 450 miles of
shoreline. South Sound is the farthest portion of Puget Sound from the cool waters entering from the
ocean. An underwater sill at the Tacoma Narrows further impedes the exchange of water to the nine major
inlets. The shallow configuration and slow circulation make up a marine environment that is highly
susceptible to low oxygen and warm temperatures.

Land use, population and economy

The South Puget Sound Action Area is the home of the state capital of Olympia, and is one of the fastest-
growing areas in the state. Population growth in this region has consistently exceeded the state growth rate
since the 1960s and is expected to grow by an additional 30 percent in the next 20 to 30 years. The South
Puget Sound Action Area is also the home of two major military facilities — Fort Lewis and McChord Air
Force Base. Fort Lewis in particular is experiencing high levels of growth, with an estimated current
population of 29,000 active duty soldiers, plus families and civilian personnel. Most of the population in the
South Puget Sound Action Area is clustered along major transportation corridors and cities; outside of
these urban areas the population is concentrated along the shorelines.

Historically, the South Puget Sound Action Area was the home of the ancestors of the Nisqually, Squaxin
Island, and Puyallup tribes, who were supported by rich shellfish resources, salmon, and wildlife in the
upland forests. Timber and shellfish still form the basis of important economic sectors in the area.
Recreational use of the shorelines for swimming, kayaking, canoeing, fishing, and beach combing is
popular. As in other portions of Puget Sound, the flat river delta areas were converted to agricultural
farmland more than a century ago, and agriculture remains a substantial land use in the Nisqually
watershed.

The South Puget Sound Action Area has a long-standing history of regional partnerships working to sustain
and restore ecosystem health. Fort Lewis communicates regularly with local and tribal governments to
discuss land use planning and environmental issues. The Nisqually Watershed Council has been
operational for more than two decades, and the Key Peninsula-Gig Harbor-Islands and Chambers-Clover
Creek watershed councils are also active. Public and private land managers, including timber companies
with extensive holdings in the uplands, have worked on preservation and restoration of habitat to protect
important upland and aquatic species.

Unique ecosystem characteristics and assets

The waters of south Puget Sound provide some of the finest shellfish habitat in the world. Commercial
production of oysters, clams and mussels from these waters and tidelands contributes significantly to
Washington’s position as the nation’s leading producer of farmed bivalve shellfish. South Puget Sound
commercial shellfish harvest is estimated to generate approximately $50 million annually and is half of the
statewide shellfish industry revenue. Abundant personal and recreational shellfish harvest occurs in
addition to the commercial harvest. Clean water is the essential catalyst for the continued success of the
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shellfish industry. Southern Puget Sound is also an important feeding area for salmon and trout originating
throughout Puget Sound and British Columbia. The Nisqually River has the largest undeveloped delta area
in Puget Sound and is among the 10 most important rivers in Puget Sound for salmon recovery. The
Nisqually National Wildlife Refuge is a popular area for wildlife viewing. The Nisqually and Puyallup/White
watersheds support threatened populations of Chinook, steelhead, and bull trout. These watersheds, along
with the Deschutes and Kennedy-Goldsborough, support other unique populations of chum, pink and coho
salmon, as well as coastal cutthroat trout. The South Puget Sound Action Area also includes portions of
Mount Rainier National Park, and several state and local parks.

Unfortunately, the south Puget Sound’s configuration of shallow bays and inlets — while ideal for growing
clams and oysters — also make the region highly susceptible to water quality deterioration from the input of
nutrients. These inputs come from a variety of sources including human and animal waste and stormwater
runoff. The marine waters of the south Sound do not circulate well and the nutrient input promotes the
growth of microscopic plankton. This cycle of input, bloom, and die-off consumes oxygen to levels that
affect the health and survival of marine life.

Action area status and threats

Historically, the South Puget Sound Action Area was an important center for timber processing and paper
production. The industrial use of the urban bays in Shelton, Chambers Bay and Olympia led to
contamination of these inner bays with wood wastes and spent sulfite liquor from pulp and paper mills,
which closed between the late 1950s and the 1990s, as well as more concentrated contaminants such as
creosote. The shallow bays limit the passage of commercial vessels leaving and entering the Port of
Olympia and Oakland Bay at Shelton, and maintenance dredging of channels is necessary for larger
vessels. Other major historical modifications to the environment in the action area include the creation of
Capitol Lake in the heart of Olympia in the early 1950s, which was formed as a result of damming the
Deschutes River, and the construction of the railroad line along the shoreline from Nisqually to Point
Defiance in the early 1900s.

In addition to these historical changes, a number of threats to the ecological health of the South Puget
Sound Action Area have been identified by the residents and regional scientists. Many of these apply to the
larger Puget Sound region, including climate change, population growth, stormwater/wastewater discharge,
emerging contaminants from pharmaceuticals and household products, loss of forest cover, and the
fragmentation and loss of habitat function. Models predict that because of geological subsidence and
climate change, level rise in the south Puget Sound region will be the highest in Puget Sound, with an
increase of 3 feet by the end of the century.

Other specific threats to the action area include the legacy contaminants in the sediments of Budd Inlet and
Shelton Harbor, and the loss of estuary and nearshore habitat. Shoreline armoring and fill associated with
bulkhead placement, ramps, overwater structures, and railroad maintenance are major ecosystem
constraints in south Puget Sound, as these activities eliminate or disrupt the habitat for forage fish, salmon,
and other nearshore species. It is estimated that 40 percent, or 180 miles, of shoreline has already been
armored or otherwise modified in the South Puget Sound Action Area. Polluted runoff and shoreline
modification have impacted native species and the shellfish industry in south Puget Sound. Harvest
methods for geoduck and shellfish species that are artificially propagated have been flagged as an issue of
concern by some area residents. Impacts vary depending on the site, species, and methods of operation.

Action Agenda Action Area Profiles | Page 165
December 1, 2008



Key strategies

The South Sound Action Area has numerous protection and restoration plans ready for implementation,
including salmon recovery workplans, water conservation and reuse, stormwater retrofits, water quality
cleanup plans prepared by the shellfish protection districts, and septic and wastewater upgrades. Priority
actions for protection are to safeguard remaining undeveloped shorelines; several sites such as Gull
Harbor and Devil's Head have been targeted for acquisition. Protection of unique prairie habitats and
species is also a priority. Several industrial pollution sites are located in Budd Inlet, Oakland Bay, and
Chambers Bay and these upland and in-water sites need to be prioritized for cleanup. Continued inter-
jurisdictional collaboration and coordination is a key strategy for the action area.

South Puget Sound Action Area

Land (# acres) % impervious Urban Growth Area % of land that is Marine Marine
surface Incorp. + Unincorp. publicly owned shoreline shoreline
# acres % # linear feet % modified
1,059,495 6% 151,853 14% 29% 2,355,554 40%
Projected population change for South Sound Action Area counties
County 2000 Census 2025 Projection % change
Kitsap 231,969 299,073 29%
Mason 49,405 75,018 52%
Pierce 700,820 999,657 43%
Thurston 207,355 336,511 62%

Notes: Based on data from WA OFM, medium growth projection for 2025. Population data is not available by action area. Major
portions of Pierce, Mason, and Kitsap counties are not located within this action area. A small portion of Lewis County is located

within this action area.
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South Central Puget Sound Action Area Profile

Physical description

People are a major driver of change throughout the Puget Sound ecosystem, but none of the Puget Sound
action areas illustrates this more dramatically than the South Central Puget Sound Action Area. In this area,
people are the drivers — both in terms of their millions of daily car trips, and in the way they have reshaped
the physical and biological structure of the region. The South Central Action Area is the most urbanized
portion of Puget Sound, with commercial and residential buildings, huge areas of pavement, a heavily
modified shoreline, and a pervasive road network. Although portions of the action area have been
intensively developed, approximately 77 percent of the area is not considered urban, with vast tracts of
agricultural lands in rural King and Pierce counties, and undeveloped wilderness in Mount Rainier National
Park and the Mount Baker-Snoqualmie National Forest. The three major river systems originate in the
Cascades near Snoqualmie Pass, Cascade Pass, and Mount Rainier, travel through forests and farms, and
empty into Lake Washington and Puget Sound. Glacial melt from Mount Rainier feeds the Puyallup/White
River system, while the Green/Duwamish and Cedar/Sammamish are supplied by snow melt and rainfall.
Lowland areas receive an average rainfall of 40 inches per year. In highly urbanized portions, many
streams or stream segments have been placed in drainage pipes and re-assert their presence during
storms and flood events.

The two largest bays in the region are Seattle’s Elliott Bay and Commencement Bay by Tacoma. Vashon
and Maury are the largest regional islands. The major currents within the saltwater basin of central Puget
Sound generally flow northward along the west side of Vashon Island, and southward through the East
Passage. The marine waters of Puget Sound form warm layers at the surface during the summer months
because of river input and solar heating. These layers are mixed during winter months by seasonal winds
and cool weather. An underwater sill by the Tacoma Narrows also alters the pattern of marine water
circulation.

Land use, population, and economy

South central Puget Sound is the economic driver of the region, and largely of the state of Washington.
This action area generates approximately $165 billion in annual economic activity, comprising
approximately 62 percent of the gross state product. Major commercial and industrial enterprises are
concentrated here, including technology, aerospace, finance, insurance, health care, business and
professional services, commercial fishing, recreation, and tourism. These industries are served by
international port facilities in Seattle and Tacoma, along with Sea-Tac International Airport, Boeing Field,
and passenger and freight railroad services. The region has 14,900 acres of designated manufacturing
industrial centers in six locations: Ballard Interbay, Duwamish, North Tukwila, Auburn/Kent, Overlake, and
the Port of Tacoma. Water supply for most of the population of the area is provided by the City of Seattle
and the City of Tacoma, through their operations on the Cedar and Green rivers, respectively.

Historically, south central Puget Sound was the home of the ancestors of the Muckleshoot and Puyallup
tribes, who were supported by rich shellfish resources, salmon, and wildlife in the upland forests. Today,
the 2.5 million residents of the South Central Action Area live in three of Washington’s largest cities —
Seattle, Bellevue, and Tacoma, and in suburban and rural residential development that reaches across
unincorporated King and Pierce counties. The northernmost portion of the action area is located in
southwest Snohomish County. Following the adoption of the Growth Management Act in the 1990s, land
use strategies have been effective in containing some of the sprawl, as 96 percent of the growth in King
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County has been concentrated within the designated urban growth boundary. Significant tracts of
commercial forest and agriculture remain in the eastern and southeastern portions of the area. Local
government staff report challenges in trying to retain habitat features and natural amenities while trying to
accommodate a projected 750,000 new residents in the next 20 to 25 years. Land use jurisdictions and the
management of utilities and transportation systems are spread among hundreds of city and county
governments and special purpose districts.

Unique ecosystem characteristics and assets

The many ports and waterways of south central Puget Sound have made it an international shipping center
for regional and national industries, natural resource extraction (logging, fisheries, mining), and agricultural
products. Urban estuaries support many small marine, ship-building/repair and industrial enterprises. Public
transportation to Kitsap County and Vashon Island is provided by the Washington State Ferries system and
other vessel traffic consists of passenger ferries, fishing boats, research vessels, small recreational craft,
and cruise ships. Recreation spots include Lake Washington, Lake Sammamish, and Lake Tapps; Puget
Sound beaches such as Alki Beach in West Seattle, Seahurst in Burien, and Point Defiance in Tacoma;
and along Interstate 90’s Mountain to Sound Greenway, the middle Green River, and the White River
above Enumclaw. The headwaters of the major rivers are protected through their status as parklands
managed by the National Park Service; wilderness areas managed by the USDA Forest Service, and the
headwater source areas of the water supplies of Seattle and Tacoma.

The federal listing of Puget Sound Chinook was the first time a threatened species listing for salmon had
occurred in such an urban environment. Despite the extensive urbanization of south central Puget Sound,
six populations of Chinook salmon and other salmon species spawn in the major rivers and lakes. Unique
salmon populations include the spring run of White River Chinook; Issaquah Creek and Cedar River
summer and fall Chinook; Lake Sammamish kokanee; and Lake Washington sockeye. The White River
early-run Chinook population is the last existing early-returning “spring” Chinook population in southern
Puget Sound. The Green River is one of the top 10 steelhead rivers in Washington and supports
substantial natural and hatchery populations of salmon. Bull trout, coho, rainbow, and coastal cutthroat
trout as well as chum and pink salmon, are also present in some of the river systems. Strong community
efforts and watershed partnerships are directed at salmon recovery throughout the area, and many
restoration programs are regionally financed. While other fish, wildlife, and bird communities are abundant
in undeveloped portions of the action area, those species that co-exist well with humans are generally
present in the urban sectors. Interestingly, Elliott and Commencement bays contain six-gill sharks, which
seem to prefer urban areas.

Action area status and threats

Historical modification of the ecosystem is at an entirely different magnitude in the South Central Action
Area than in other parts of Puget Sound. This region was re-plumbed when the White, Cedar, and Black
rivers were re-routed, and the Hiram M. Chittenden Locks were constructed. The locks and ship canal
dropped the level of Lake Washington by nine feet, and eliminated the marshes along much of its shoreline.
Several large dams or diversions are present in the action area on the Cedar (water supply), Green (flood
management and water supply), and Puyallup and White rivers (hydroelectric and flow management).
Attempts have been made to achieve improvements in altered flows associated with the dams and
diversions but instream flows remain a severe challenge. Flows are also substantially modified in this action
area because of the extent of development and impervious surface. Other major habitat alterations
occurred when the lower Puyallup and other rivers were heavily diked and straightened, cutting off
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meanders, side channels, flood plains, and wetlands that provided extensive habitat for salmon and birds.
Industrial actions left toxic contamination in the lower Duwamish River (Seattle) and Commencement Bay
in Tacoma, which became EPA-designated Superfund sites. Several hazardous waste facilities are present
in the action area and are presently undergoing cleanup actions. Some toxic sites have become re-
contaminated and repeated action has been necessary.

Saltmarsh habitat at the mouths of the major rivers is essentially gone, and riparian forest has been
eliminated along many water courses. Armoring of the shoreline to create the port facilities, railroad
corridors, and other facilities that have supported the regional economy has been extensive. Along south
central Puget Sound, an estimated 75 percent of the marine shoreline has been modified. The interruption
of sediment movement from shoreline armoring has led to erosion and deposition problems in some
locations. Overwater structures on the larger lakes in the region have a high density per shoreline mile.
Forestry and agriculture removed forest cover along many rivers and streams. A complex web of roads,
bridges, and culverts support the human transportation system but have impacted the natural infrastructure
of rivers and streams, and created barriers to the movement of fish and wildlife. In the marine areas, vessel
traffic poses a risk of invasive species arriving from foreign ports, as well as major and minor oil and
chemical spills.

Currently, polluted stormwater and industrial discharges that originate in South Central Puget Sound are
some of the biggest threats to ecosystem health. Freshwater quality has been impaired in local streams
from the metals and hydrocarbons that wash from roads and parking lots. “Endocrine disrupting
compounds” from pharmaceuticals and personal care products have been found in water samples in King
County. Industrial outfalls are concentrated in this region — 80 percent of the waste discharged from point
sources comes from south central Puget Sound. Small communities in the South Central Action Area, such
as Vashon Island, face substantial challenges in addressing wastewater treatment and water supply.
Despite new wastewater treatment facilities, the size and capacity of current treatment plants is inadequate
in parts of the action area.

The historical decline of ecosystem health has not been universal or irreversible in all parts of the South
Central Action Area. Lake Washington was heavily polluted in the 1950s from sewage, but local residents
funded a highly successful cleanup program. Local areas are greatly committed to salmon recovery
programs and several restoration and protection projects have been implemented such as those in the
upper White and tributaries, including Huckleberry Creek. Toxic sites are being cleaned up and land
conservancies are working to maintain forest cover, wildlife corridors, recreational greenways, and rural
farmlands. The South Central Action Area has developed low impact and “green” building programs and
techniques that are national models. Restoration progress is difficult as the lack of staff capacity among
local governmental entities is inhibiting implementation of salmon recovery and other plans, and budgetary
cutbacks are becoming worse.

Key strategies

The South Central Action Area is expected to receive half of the projected growth in Puget Sound in the
coming decades. Action strategies for this area are largely directed at preventing additional loss of
ecosystem function related to growth, setting priorities for restoring degraded areas and contaminated
sites, and improving the region’s capacity to implement recovery plans. Active stewardship and acquisition
programs and other priority actions are designed to restrict additional shoreline armoring, conserve water,
restore instream flows and fish passage in several rivers, and expand functional salmon habitat by setting
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back levees and improving flood plains. Stormwater management and wastewater treatment are the major
focus for protecting water quality in urban areas, along with on-site septic systems in rural areas. Many of
the jurisdictions in the South Central Action Area have recently worked together to complete the Vision
2040 plan which lays out a strategy for regional growth in central Puget Sound, with policies related to
planning, transportation, public services, housing, economy and the environment.

South Central Puget Sound Action Area

Land (# acres) % impervious Urban Growth Area % of land that is Marine Marine
surface Incorp. *+ Unincorp. publicly owned shoreline shoreline
# acres % # linear feet % modified
1,435,235 12% 443,577 31% 39% 944,167 75%
Projected population change for South Central Action Area counties
County 2000 Census 2025 Projection % change
King 1,737,034 2,192,868 26%
Pierce 700,820 999,657 43%
Snohomish 606,024 898,715 48%

Notes: Based on data from WA OFM, medium growth projection for 2025. Population data is not available by action area. Most

of Snohomish County is not located within this action area.
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Whidbey Basin Action Area Profile

Physical description

With three out of the five largest river systems in Puget Sound and thousands of miles of river, stream and
saltwater shorelines, the Whidbey Basin Action Area is a fertile center of productivity for high-profile
members of the ecosystem’s food web including salmon, whales, herring, eagles, and people. Foremost
among Puget Sound rivers in volume and length is the Skagit system, with 2,989 identified streams totaling
approximately 4,540 linear miles. Fed by glaciers on Mount Baker and Glacier Peak, the Skagit has a
different seasonal flow pattern from the other major river systems in the area. Second only to the Skagit is
the Snohomish River system, originating in the central Cascades and flowing through the Skykomish and
Snoqualmie rivers before entering Puget Sound between Everett and Marysville. The fifth largest
freshwater system in Puget Sound is the Stillaguamish River, which drops from an elevation of 6,854 feet
on Three Fingers Mountain to sea level at Port Susan and Skagit Bay. The Samish River, a smaller
drainage comprised of mostly lower elevation terrain, enters Samish Bay at the northern boundary of the
Whidbey Basin.

The input of freshwater from all four river systems flows into the Puget Sound estuary along the east side of
Whidbey Island. Skagit Bay, Saratoga Passage, Port Susan, and Possession Sound have constantly
changing levels of salinity as the incoming freshwater from the rivers forms an upper layer and is mixed
with saltwater by tidal action and variable winds. The Whidbey Basin has a range of shoreline and
nearshore features, including eelgrass beds, vertical feeder bluffs, sand spits, and pocket estuaries.
Whidbey, Fidalgo, Camano, and Guemes islands shelter the river mouths and bays from storms. Whidbey
Island is approximately 40 miles in length from its northern tip at Deception Pass to Possession Point, and
is connected via the Deception Pass Bridge to Fidalgo Island and the mainland portion of Skagit County.
Anacortes is located on Fidalgo Island, and is the marine terminal for ferry access to the San Juan Islands.
Although much of Whidbey Island is relatively dry, with only 20 inches of rain per year, the eastern portions
of the action area are much wetter and have average annual precipitation exceeding 100 inches. The basin
experiences the seasonal weather phenomenon known as the “Puget Sound convergence zone” — where
air flowing in from the Strait of Juan de Fuca and up from south Puget Sound come together creating
unusual, localized rain and snow events.

Land use, population, and economy

Once dependent on traditional Northwest economic sectors such as agriculture, fishing, and wood
products, Skagit and Snohomish counties have diversified — adding jobs in industrial development for
aerospace, international trade, specialized manufacturing, and tourism. Island County employment is
primarily associated with the Naval Air Station Whidbey Island, which employs around 10,000 workers and
constitutes approximately 88 percent of all economic activity in Island County. About 5 percent of the
economic activity in Snohomish County is linked to the naval base in Everett. Revenues from activity at the
Port of Everett have expanded rapidly in the past few years. Fishing for salmon, crab, and shellfish remains
an important commercial and recreational activity. Fishing is also a cultural focus and important source of
food for the tribes who have fishing rights in the Whidbey Action Area. The Tulalip Tribes, Swinomish,
Sauk-Suiattle, Upper Skagit, Stillaguamish and Snoqualmie all have reservation lands in the region. Major
cities in the Whidbey Action Area include Everett, Mount Vernon, Anacortes, Mukilteo, and Oak Harbor
which is located near the Naval Air Station Whidbey Island.
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Agriculture is still a major land use in the river delta areas of Skagit and Snohomish counties; 58 percent of
the Stillaguamish floodplain is in agricultural use. The renowned annual tulip festival in Skagit County
provides tourism as well as farm revenues. Community supported agriculture (where city dwellers purchase
regular weekly shipments of produce) and local and organic markets are increasing in the Snoqualmie
valley, Whidbey Island, and other areas. This represents a shift within the agriculture sector during the past
100 years, as the dairy industry that once dominated agricultural land use in the region is all but gone.
Active farmland protection programs are utilizing programs to reduce or preclude conversion, such as the
purchase or transfer of development rights and outright farmland purchase by regional food co-ops, land
trusts, and other organizations.

Forestland dominates the upper mountainous portions of the Whidbey Action Area, with more than half in
the Mount Baker-Snoqualmie National Forest or in state-owned forests managed by Washington
Department of Natural Resources. The Stillaguamish and upper Snohomish watersheds have close to 75
percent forestland use. Although much of the land is protected from residential development, there is still a
significant risk of conversion to residential development in certain locations. In the Snoqualmie watershed,
for example, there are more than 500 forested parcels totaling more than 20,000 acres in the rural area at
risk of being subdivided and developed.

Recreation and tourism are also important economic sectors, with opportunities for float trips, eagle
watching, kayaking, camping, hunting, and backpacking. There are seven designated wilderness areas.
The North Cascades National Park, and Ross Lake National Recreation Area protect the headwaters of the
Whidbey basin, and extensive areas of public and private forest, as well as several popular state parks,
provide habitat protection and allow for low impact outdoor recreation.

Unique ecosystem characteristics and assets

The rivers and streams of the Whidbey Action Area are major producers of salmon, and support Chinook,
chum, coho, bull trout, pink and steelhead. Producing more salmon than any other river system in Puget
Sound, the Skagit is home to six distinct populations of Chinook out of the 22 threatened populations in
Puget Sound. Approximately 10,000 to 20,000 Chinook return annually to the Skagit River system, and it is
estimated that returning runs were historically in excess of 70,000. Chinook populations in the Cascade,
Sauk, and the Suiattle rivers in the Skagit system have unique early timing characteristics and return to the
river as early as April. The Baker River has the only sockeye population in the Whidbey Basin. The Skagit
system also supports 26 out of the 52 local populations of threatened bull trout, and has the largest pink
salmon run in Washington. The Snohomish River basin has the most returning coho spawners between the
Columbia River and the Canadian border, and produces 25 percent to 50 percent of all coho in Puget
Sound. Juvenile salmon from many rivers in Puget Sound use the pocket estuaries and nearshore areas of
the Whidbey Basin to forage and rear as they adapt to saltwater conditions. The region is also a major
producer of forage fish such as herring, sand lance, and surf smelt. Eelgrass beds in Padilla and Fidalgo
bays and in the Snohomish River delta area are among the largest found in Puget Sound, providing
important spawning and forage habitat for forage fish, salmon, and other species.

Other important fish species in the Whidbey Basin include Pacific hake, rockfish, Pacific cod, and herring. It
is also an important migratory area for marine mammals. A small group of six to 10 gray whales spend
spring and summer feeding on ghost shrimp and tubeworms on beaches on southern Whidbey and
Camano islands and the east side of Port Susan. The giant Pacific octopus is also found in the Whidbey
Basin (as well as other portions of Puget Sound); these animals attain an average length of 16 feet and
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weight of 110 pounds. Active shellfish culture takes place throughout the inside of Whidbey Island and
Samish Bay for mussels, clams, and oysters. Commercial and recreational fisheries occur for shrimp and
Dungeness crab throughout the basin. Important marine bird populations reside on area islands, including a
population of 900 pigeon guillemots on Whidbey Island. The deltas and flood plain farmlands of the three
major rivers support overwintering populations of tens of thousands of snow geese and ducks, thousands
of swans, and many raptors and passerines. Upper reaches of the Skagit, Stillaguamish and Snohomish
systems support numerous resident and overwintering populations of eagles and other raptors.
Approximately 158.5 miles of the Skagit River and its tributaries are designated as wild and scenic river.

Several collaborative efforts have been made to protect some of the critical nearshore habitat. The Tulalip
Tribes, Port of Everett and city of Everett, Washington Department of Fish and Wildlife, and Snohomish
County have acquired more than 2,500 acres in the estuary. The northern portion of Port Susan is owned
by The Nature Conservancy and is one of the largest privately owned marine nature preserves in the world.
Several other land trusts and conservancy organizations are working to protect habitat and farmland in the
action area. Island County has designated the entire western portion of Port Susan as a marine
stewardship area. Island County also has 57 publicly owned beaches and 22 privately owned beaches that
allow some public use.

Action area status and threats

The first dike in the LaConner flats was constructed in 1863 by pioneers who recognized the enormous
potential in the fertile soil of the Skagit River delta. Extensive drainage and levee systems transformed the
Skagit, Stillaguamish, Samish, and Snohomish, along with other river deltas throughout Puget Sound and
created valuable farmland, but at the expense of lost saltmarsh and wetland habitat. An estimated 80
percent to 90 percent of the Snohomish and Skagit estuaries were diked and ditched, cutting off tidal
marshes and channels that supported salmon, marine birds and other species. In some agricultural areas
of the Snohomish Basin, the land has subsided more than 1 meter in the past century, resulting in drainage
problems that constrain the economic viability of the farms. Restoring the floodplains and river deltas of the
Whidbey area while pursuing goals for maintaining agriculture is a major challenge for the region.

Dam construction began early in the Skagit system as well. Two dams were constructed on the Baker River
in the 1890s and led to the construction of the first hatchery in western Washington in 1896. The Baker
Lake dam caused a loss of approximately 60 miles of Chinook habitat. Other dam-related issues such as
the de-watering of Chinook redds (nests) have been improved in the past decade thanks to better dam
operations. Three other major dams in the mainstem Skagit River are located at and upstream of Gorge
Falls. The dams provide an important portion of the power to Seattle and other cities in Puget Sound.

Another limiting factor for salmon is the loss of forest cover, which has affected slope stability, temperature,
sedimentation, stream structure, and the frequency and magnitude of high stream flows. River gage
records for the North Fork of the Stillaguamish River show that peak flows have increased sharply in the
past 27 years. It is expected that climate change and continued development in the region will result in
higher peak flows, less snow pack, early spring runoff, and lower summer flows. Other water quantity
challenges include saltwater intrusion in island and low-lying communities as a result of water withdrawals
from aquifers, and sea level rise. The location of several towns along the rivers and the configuration of the
deltas have increased flood hazard.
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Many of the streams and tributaries in the Skagit, Snohomish, and Stillaguamish River systems do not
meet standards for fecal coliform, dissolved oxygen, temperature, ammonia, nutrients, or other measures.
In Island County, creeks and bays, including Penn Cove and Holmes Harbor, have failed to meet
standards, resulting in closures of beaches to recreational swimming and the harvest of shellfish. Several
shoreline communities in Island County have old and inadequate on-site sewage systems. Poorly sited and
designed development is considered to be a major threat throughout the Whidbey Action Area. Complaints
from longstanding rural property owners over stormwater impacts from adjacent or uphill developments
have increased in the past two years in the Stillaguamish Basin. The Whidbey Basin has 16 sites that
exhibit low dissolved oxygen, including Penn Cove, Allen Creek, Edison Slough, and Nookachamps Creek;
the region is the third-highest problem area for low levels of dissolved oxygen in Puget Sound after Hood
Canal and south Puget Sound.

Despite several protected areas, marine shorelines have been substantially modified by development. An
inventory on Whidbey Island indicated that 22 percent of the shoreline had been altered; about 38 percent
of the action area shoreline overall has been modified to some extent. There are approximately 5,000
overwater structures, consisting of ramps, piers and docks, small slips, and large slips. As with other areas
of Puget Sound, the construction of bulkheads, docks, overwater structures and other shoreline
development constrain the processes that form and sustain habitat in nearshore areas. Numerous
residential developments have been constructed on sand spits and 80 percent of the parcels along the
Island County shoreline have been developed or are slated for development, primarily for single family
residences. The average density in platted sites is about two units per acre. The BNSF railroad occupies
the shoreline and riparian area for 3.8 miles between Everett and Mukilteo.

In addition to habitat fragmentation, land conversion, water quality degradation and shoreline modification,
the Whidbey Action Area is impacted by potential and legacy toxic deposits and threats from invasive
species. One of the invasive species found in the Whidbey Action Area is the Bamboo Worm, which
burrows into firm sand bottoms, softening the substrate and rendering the site unsuitable for oyster
production. Two oil refineries located at Anacortes and the tankers that supply them are potential risks to
the eelgrass beds and aquatic resources in Fidalgo and Padilla bays. One of the pipelines from oil tankers
runs adjacent to the Fidalgo Bay Aquatic Reserve along most of its eastern boundary. Technologies and
procedures are in place to reduce or minimize spills, and oil spills have been minimal, with the last
occurring in 1991.

Key strategies

Although the Whidbey Action Area has several urban centers, the character of the action area is largely
rural and there are several areas where ecosystem processes and functions are relatively intact. Top
strategies in the area are thus focused on protecting habitat by acquiring important areas along streams
and nearshore areas, improving enforcement, utilizing alternatives to bulkhead construction and
implementing low impact development, and providing education, outreach and technical assistance to
landowners. The unique nearshore habitats of Smith Island and Padilla and Fidalgo bays are particularly
important to fish and bird populations. Implementation of existing cleanup plans to restore water quality at
swimming beaches and shellfish beds is another key strategy. The action area is highly committed to the
implementation of salmon recovery plans, and working toward collaborative efforts for improving both farms
and fish.
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Whidbey Action Area

Land (# acres) % impervious Urban Growth Area % of land that is Marine Marine
surface Incorp. + Unincorp. publicly owned shoreline shoreline
# acres % # linear feet % modified
3,713,582 2% 133,943 4% 70% 2,941,012 38%
Projected population change for Whidbey Action Area counties
County 2000 Census 2025 Projection % change
Island 71,558 100,985 41%
Skagit 102,979 164,643 60%
Snohomish 606,024 898,715 48%

Notes: Based on data from WA OFM, medium growth projection for 2025. Population data is not available by action area.
Portions of Snohomish County are located within the South Central Action Area.
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Whatcom County Profile

Physical description

Anchoring the northeast corner of Puget Sound is the Whatcom portion of the San Juan/ Whatcom Action
Area, encompassing 1,400 square miles and bounded on three sides by Canada, the Cascade Mountains,
and Puget Sound. Mount Baker, towering above the area at 10,778 feet, is an active volcano and one of
the snowiest places on earth. In 1999 the Mount Baker Ski Area set a world record with 95 feet of snow in a
single season. The many glaciers of Mount Baker have expanded and contracted in the past century, but
have generally been in rapid retreat since the 1980s. Glacial melt feeds two branches of the Nooksack
River, the largest system in the area, and direct runoff and groundwater feed other tributaries. Other major
river systems include the Lummi River, independent coastal streams, and tributaries to the Fraser River in
Canada. Portions of the Nooksack watershed originate in British Columbia. There are more than 3,000 total
miles of freshwater courses, including streams, rivers, lakes, ponds and wetlands, as well as 155 miles of
marine shoreline.

Land use, population, and economy

The extensive flat landscape around Lynden and Ferndale has been farmed for well over a century.
Whatcom County’s dairy industry ranks second out of 34 dairy-producing counties in the state, and is in the
top 5 percent of dairy production nationwide. Half of the 103,000 milk cows in Puget Sound are in Whatcom
County. The county also produces more than 65 percent of the nation’s raspberries. Other major crops
include strawberries, blueberries, greenhouse/nursery items, poultry and eggs, and seed potatoes.

Approximately 9 percent of Whatcom County land use is agricultural, while 82 percent of the land is
considered forest and rural. Bellingham is the largest city in Whatcom County with almost half of the
present County population. Incorporated and urban lands make up 3 percent to 7 percent of the county,
and other land uses consist of mining, industrial, and commercial development. Two refineries, an
aluminum smelter, Western Washington University (WWU), the Port of Bellingham, and traditional
commercial forestry and fishing also contribute to the region’s economy. The former pulp mill site in
Bellingham Bay is in the process of evolving from a heavy industrial site to a mixed use waterfront with
parks, businesses, and public moorage that will be linked to downtown Bellingham, while portions of the
Whatcom Waterway are reserved for deepwater commercial use.

The reservation lands of the Nooksack Tribe are located primarily along and in the vicinity of the Nooksack
River and its tributaries. The Lummi Indian Nation lands include the Lummi and Sandy Point peninsulas,
Portage Island, and associated tidelands. Both tribes exercise treaty rights to fish, hunt, and gather
throughout the Nooksack watershed area. Shellfish harvest is an important activity for local tribes and a
major commercial industry for the region. Recreational shellfish harvest is an active recreational pursuit by
area residents at Semiahmoo Spit, Birch Bay, and Chuckanut Bay.

The relatively shallow depths of Birch Bay result in warm water temperatures and increased recreational
activities in the summer. Lake Whatcom is another popular recreational and residential area. Winter
recreation enthusiasts rely on the proximity to the Mount Baker Ski Area for easy access to snow sports.
Residents and visitors to Whatcom County, WWU students, tribal citizens, and pioneer descendents place
a high value on the diverse environment and economy of Whatcom County. There is active participation in
marine resource committees, watershed councils, and education and restoration programs related to the
continued health of the ecosystem.
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Unique ecosystem characteristics and assets

Mount Baker has been a landmark since humans first began to navigate and explore this corner of Puget
Sound, and the abundant snowfields provide water and electricity for communities in Puget Sound. In
addition to the striking natural beauty of Whatcom County, the region supports habitat types from alpine
headwaters to tidal bays, along with farming, fishing, and forestry operations. This area sustains every
native Pacific salmonid species, and includes unusual types such as riverine sockeye salmon. The Chinook
populations in the North/Middle and South Forks of the Nooksack River have distinct genetic and timing
traits that are considered to be crucial in retaining the diversity and viability of threatened Puget Sound
Chinook salmon overall. All of the salmon species depend on the nearshore habitats for food and shelter as
they adjust between freshwater and saltwater. The marine shorelines of Whatcom County produce surf
smelt, sand lance, and anchovy, along with other fish and shellfish species. Alden Bank offers shallow
offshore habitat for isolated populations of geoduck, sea urchins, and clams. Cherry Point was historically
the most highly productive area for herring in Puget Sound, producing an estimated 32 percent of all the
known herring spawning in the Sound, prior to a precipitous decline of 94 percent from 1973 to 2000.

Natural features and human activities have made Whatcom County an important area for migratory
waterfowl, raptors, and other birds. The nearshore areas have abundant food sources for marine birds; and
the floodplains, wetlands, and agricultural fields provide forage areas. Greater Bellingham Bay, including
Chuckanut and Portage bays, Drayton Harbor, Semiahmoo Spit, and Birch Bay are stopovers for the
migratory birds’ flight path between the Fraser River estuary and Skagit Bay.

Action area status and threats

Past, present and future stresses to the ecosystem affect the plant, animal and human communities of the
Whatcom area. Historically, 65 percent of the wetland area of the greater Nooksack/Lummi river delta, once
inundated by tidal channels, was converted to agriculture. Some of that habitat is now reverting to
wetlands. Diking and ditching activities in the Nooksack River valley from 1880 to 1998 led to the loss of 95
percent to 99 percent of seasonally inundated freshwater wetlands, loss of side channels, and an overall
reduction of habitat diversity. Vegetation removal along creeks, rivers, and marine shorelines has reduced
shade, increased temperatures, eliminated the delivery of wood for stream structure, and decreased the
filtration of pollutants before they enter the water. The agriculture industry is under substantial pressure
from land conversion, and local farmers are concerned that many commercial farm services for
transportation, supply, and processing are disappearing. An increasing number of “recreational farmers”
raise berries, dairy cattle, or maintain horses, llamas, or other livestock on small parcels, and are a complex
and growing challenge to upgrading habitat conditions and maintaining flows. Many of these newer small
farmers have little familiarity with appropriate pasture and livestock management practices, thus the
learning curve for good stewardship is high and the educational needs are significant. Animal waste
disposal has been a considerable challenge as Whatcom County has an estimated 105,000 head of cattle
(including dairy cows) and 2,500 horses, along with hundreds of sheep, goats, and llamas/alpacas. More
than 40 percent of all Puget Sound cattle are located in Whatcom County. Nutrient loads to freshwater
bodies impact aquatic life, and fecal coliform bacteria counts in Drayton Harbor, Portage Bay, and
Chuckanut Bay have resulted in shellfish harvest closures. Drayton Harbor, a major shellfish growing area,
has been the top-ranked area in Puget Sound on the Washington Department of Health’s Fecal Pollution
Index since 2002. Shellfish protection districts have been declared at Drayton Harbor and Portage Bay.
Nutrient loading and threats from bacterial contamination also result from the estimated 30,000 on-site
septic systems in Whatcom County, some of which are old and failing.
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Although the Nooksack River system supports many species of salmon, their unique early-timed
populations of Chinook are of particular concern, as the average number of spawners from 1996 to 2000
fell to 120 and 200 for the North and South Forks respectively. Steelhead and bull trout are also listed as
threatened. Threats to the Nooksack Chinook and other salmon species in the action area result from low
flows, habitat loss, poaching, and overharvest. Dikes, roads, and tidegates removed freshwater and
estuarine channels. Extensive water withdrawals and sediment loads have raised stream temperatures,
and create passage problems and heat barriers to salmon migration in some sections. Instream flow
changes, both from low flows and high peak flows, are an ongoing issue affecting salmon in the watershed,
and several small watersheds are closed to future water withdrawals. Historical logging practices in the
upper watershed left a legacy of instability — in the upper South Fork Nooksack, more than 900 shallow,
rapid landslides have contributed sediment to streams and altered the channel structure. Most of the
landslides were associated with forest management practices such as clear cuts, railroads, and forest
roads. Nooksack Chinook are especially vulnerable to Canadian harvest because of their location and
migratory patterns; an estimated 73 percent of Nooksack River early-timed Chinook harvest occurred in
Canadian fisheries prior to 2004. Tribal and state fisheries managers were forced to make difficult decisions
to place the Nooksack Chinook on hatchery “life-support” while habitat and harvest conditions improve. The
decline of Nooksack spring-timed Chinook salmon has had ecological and economic ramifications, and has
been a cultural wound to area tribes and other fishers.

Estuary loss has been documented in Bellingham, Lummi and Samish bays due to industrial and urban
development as well as agricultural modification. Some eelgrass meadows, such as portions of the former
delta of Whatcom Creek and Samish Bay, have been substantially reduced by shoreline modification,
dredging, and displacement for oyster aquaculture. An estimated 36 percent of the Whatcom County
shoreline has been modified. Whatcom County is faced with the challenge of having industrial land uses,
such as the Cherry Point and Ferndale oil refineries and aluminum smelter, adjacent to high-value marine
areas — the overwater transfer of oil at the refineries is a particular concern. The former pulp mill site and
shipyards in Bellingham Bay represent major sources of legacy toxic contamination in the region. Other
issues identified in the Whatcom portion of the Action Area include the threat of oil spills and pipeline
ruptures, airborne pollution in North Cascade National Park, and low levels of dissolved oxygen and
pollutants in Lake Whatcom. The Lake Whatcom watershed supplies freshwater to half of the county
population.

Key strategies

Retention of working resource lands for forestry and agriculture is a high priority in Whatcom County for
sustaining regional hydrology, open space and habitat, and rural lifestyles. Conversion of resource lands to
development increases stormwater runoff, further impacting flow regimes. With more than 1,300
landowners with livestock, education and stewardship are essential in Whatcom County to prepare and
implement dairy nutrient management plans, watercourse buffers, and best management practices for large
and small farm operations. Other priority strategies include protection of intact marine and nearshore
habitat, improved forest management, restoration of shorelines and river systems, and the implementation
of water quality cleanup plans for Drayton Harbor, Birch Bay, Lake Whatcom, and other impaired areas.
Cleanup of toxic contamination of Bellingham Bay and the redevelopment of the waterfront is expected to
promote economic development while improving ecosystem health.
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As a trans-boundary area, Whatcom County will experience the impact of population growth from both the
Puget Sound region and Canada’s Georgia Basin/Fraser River Valley. The county’s population is projected
to increase by an estimated 80,000 people in the next two decades. Without careful management, growth
will exacerbate the fragmentation of sensitive habitat and strain water supplies. Freshwater resources for
people, fish, and agriculture are already inadequate in this region to meet irrigation, municipal, industrial,
and ecological needs. And the rapidly retreating glaciers of Mount Baker attest to the coming challenge of
climate change.

Whatcom County

Land % impervious Urban Growth Area % of land Marine Marine

(# acres) surface Incorp. + Unincorp. that is shoreline shoreline
# acres % publicly # linear feet % modified
owned
810,456 n/a 54,872 7% 51% 818,653 36%
Projected Population Change for Whatcom County
County 2000 Census 2025 Projection % change
Whatcom 166,814 246,406 48%
Notes: Based on data from WA OFM, medium growth projection for 2025.
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San Juan County Profile

Physical description

Located at the nexus of the Strait of Juan de Fuca, the Georgia Straits, and Puget Sound, the 428 separate
islands that make up San Juan County are considered by many to be the crown jewels of Puget Sound.
San Juan County has the smallest land mass of any county in Washington state, but with 408 miles of
marine shoreline, has more than almost any other county in the nation. Geologically, the San Juans are
distinctly different from mainland Washington and Vancouver Island, and are dominated by bedrock and
thinner glacial deposits relative to other parts of Puget Sound. Their unique location in the Puget Sound
marine crossroads gives the San Juans a wide diversity of flora and fauna. San Juan County is affected by
the “rainshadow” of the Olympic Mountains, and receives 20 inches to 30 inches of annual rainfall. There
are no major rivers on the San Juan Islands, but several small creeks flow on a year-round basis.
Additionally, the Fraser River in British Columbia influences the temperature and sedimentation in San
Juan County waters. Only 1 percent of the land is paved, and 70 percent is forested. Lakes and freshwater
wetlands cover an estimated 4 percent of the landscape.

Land use, population, and economy

The San Juans are an extremely popular summer destination, and the number of residents swells from
15,804 who live there year-round to 33,460 in the summer. Thousands of additional tourists camp, moor, or
stay in area lodging. Most of the county is rural, with 75 percent of the population living outside the “urban”
areas of Friday Harbor, Eastsound, and Lopez Village. Population growth in the islands is very high, with a
growth rate of 40 percent from 1990 to 2000. There are 5,700 shoreline parcels in San Juan County, and
approximately 50 percent have already been developed. Some islands have no public access and few
accommodate automobiles. Of the 20 inhabited islands, only four have ferry system connections.

The economy is driven by residential and commercial construction, tourism and government (including
schools). Tourism is highly dependent on the clean marine water and freshwater, spectacular views, and
opportunities for boating, bird watching, whale watching, and cycling. There is significant marine-oriented
commerce including marinas, fishing, boat building and repair, and education and research from
organizations such as the UW Friday Harbor Labs, SeaDoc Society, and Seattle Pacific University marine
labs. High quality shellfish farming occurs in San Juan County and there is a growing sustainable
agricultural movement. Several tribes from the Point-No-Point and Point Elliott treaty areas exercise fishing
rights in the San Juan Islands region.

Unique ecosystem characteristics and assets

Public involvement in the stewardship of the San Juan Islands is considered by area residents to be one of
their foremost ecosystem assets. There are many government and non-governmental efforts devoted to
protecting the San Juan Islands. The San Juan Preservation Trust is the oldest private land trust in the
state. The San Juan County Land Bank protects natural areas and is the only county-based land bank in
the state. In 2007, the San Juan County Council adopted the San Juan County Marine Stewardship Area
Plan, the culmination of three years of effort by the San Juan Marine Resources Committee, with
contributions from numerous scientists, technical advisors, resource managers, community leaders,
business owners, and citizens. The Marine Stewardship Area Plan is intended to sustain the many services
that the ecosystem provides for county citizens, fish and wildlife, and the county’s economy. Examples of
these benefits include sustainable tourism, commercial and recreational fisheries for clams, crab and spot
prawns, and clean beaches and waters. There are currently no beaches in the San Juan Islands that are
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closed to swimming or to shellfish harvest for health reasons. Protected upland areas are located at Moran
State Park, San Juan Historical National Park, Turtleback Mountain, and Lopez Hill. Yellow Island contains
an intact prairie.

The location of the San Juans at the juncture of the central Puget Sound basin, Strait of Juan de Fuca, and
the Georgia Straits makes them a way-station for all 22 migrating populations of Puget Sound Chinook
salmon, as both juveniles and adults. Additionally, sockeye, pink, chum and coho salmon; Kokanee,
steelhead, rainbow, and coastal cutthroat trout; and native char have been documented in the county’s
marine waters. Although most of the streams in San Juan County are small and do not support salmon, a
small number of coho have recently been reported spawning in Cascade Creek and possibly other streams
on Orcas Island, and a few creeks support introduced runs of chum. San Juan County provides excellent
habitat for juvenile and adult salmon with at least 27 tidal marshes, inter- and sub-tidal flats, eelgrass
meadows along the shorelines and in the bays, and kelp beds. At least 80 miles of potential forage fish
spawning beaches are present. Eelgrass is found on 20 percent of all shorelines, and the San Juans
contain one-third of all of the kelp in Puget Sound. The geology has created habitat conditions for rockfish
that are not replicated anywhere else in Puget Sound. Approximately 74 percent of the shallow dominant
rocky reef habitat in Puget Sound, comprised of boulder fields, rocky ledges and outcroppings, is found in
the San Juan archipelago.

Action area status and threats

Approximately 5 percent of the shoreline in San Juan County has been modified — far less than the 33
percent average for Puget Sound, but several factors make this a highly vulnerable portion of the Puget
Sound ecosystem. The projected influx of over 8,000 new residents in the next two decades is an increase
of 60 percent, making it one of the fastest-growing areas of Puget Sound. The resident population is only a
portion of the potential strain, as the summer tourist population quadruples in portions of the islands, and
creates demand for marinas, roads, parking, water, and wastewater treatment. Growth and climate change
are expected to create additional stress on the limited supplies of fresh water in the islands. There are no
rivers and no snowpack to replenish groundwater supplies, and few aquifer recharge areas are present
given the bedrock geology. Saltwater intrusion and drinking water contamination are already a significant
problem in some areas of the county. A rainwater collection regional permit is in process and will be
available for Shaw and Lopez islands in the fall of 2008. The county is also sensitive to other growth-related
impacts, including stormwater, ferry vessels, ferry parking, and vessel traffic disturbance to wildlife
(especially in the summer). Alteration and loss of nearshore habitat due to over-water structures and
shoreline development such as loss of riparian buffers and shoreline armoring is a major threat. San Juan
County is also ranked as the highest priority area for removing harmful derelict fishing gear in Puget Sound
as determined by physical surveys of nets and pots — and because the county has a significant amount of
highly valued species and habitats damaged by the gear.

Based on monitoring information of mussels and harbor seals, contaminants within the food chain of the
Northwest Straits region, including San Juan County, are lower than in other regions of Puget Sound.
However, the impacts to marine species that reside in or transit the waters of the San Juans indicate that
species abundance and health are a serious concern. The location of the San Juan Islands at the
intersection of major vessel transit lanes and the quantity of commercial and recreational vessel traffic pose
a risk of chronic and catastrophic oil spills. The overwater transfer of oil at nearby refineries at Cherry Point
and Ferndale is also a potential source of contamination to San Juan County marine waters and shorelines.
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The San Juan Islands provide core summer habitat for the ESA-listed Southern Resident Killer Whale
population.

Other important species and habitats — including eelgrass, herring, rockfish, and marine birds — are in
decline, and fishing opportunities have decreased. Rockfish species once commonly caught in San Juan
County are no longer abundant. Recreational and commercial salmon harvest and opportunities to harvest
have declined substantially in recent years. Northern abalone, harvested recreationally before 1994, are
now in danger of extinction. Scientific data also suggest some non-native species found in San Juan
County such as the Pacific oysters, tunicates, Japanese seaweed, and purple varnish clams could limit
habitat for native species

Key strategies

Strategies identified in the Puget Sound Salmon Recovery Plan, San Juan Salmon Recovery Plan,
Southern Resident Killer Whale Recovery Plan, and the San Juan County Marine Stewardship Area Plan
have been developed to address many of the identified threats in the San Juan Islands, but remain to be
implemented. Local priority actions focus on protecting remaining valuable habitat through acquisition and
regulatory programs, and ensuring that human activities minimize disruption of key species such as orcas
and prevent contamination of habitat. Preventive measures include the maintenance of oil spill response
equipment and programs, and the implementation of low impact development and water conservation
techniques. Protecting the San Juan ecosystem will require strong citizen participation and support. The
top-ranked strategy from the MSA plan is to foster a marine stewardship ethic in residents and visitors.

San Juan County
Land % impervious Urban Growth Area % of land Marine Marine
(# acres) surface Incorp. + Unincorp. that is shoreline shoreline
# acres % publicly # linear feet % modified
owned
112,074 n/a 2,334 2% 16% 2,155,074 5%
Projected population change for San Juan County
County 2000 Census 2025 Projection % change
San Juan 14,077 22,513 60%
Notes: Based on data from WA OFM, medium growth projection for 2025.
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Acronyms and Abbreviations

AKART All Known and Reasonable Technology

ASP Amnesic Shellfish Poisoning (also known as Domoic Acid Poisoning)

CAA Clean Air Act

CSO Combined Sewer Overflow

CWA Clean Water Act

DPSIR Conceptual model reflecting the drivers (D), pressures (P), states (S), impacts
(I), and responses (R) of factors effecting valued components of the
ecosystem

ESA Endangered Species Act

ESU Evolutionarily Significant Unit

FPA Forest Practices Act

GMA Growth Management Act

HAB Harmful Algal Bloom

HCP Habitat Conservation Plan

HPA Hydraulic Project Approval program

I[EA Integrated Ecosystem Assessment

M Information management

MPA Marine Protected Area

NPDES National Pollutant Discharge Elimination System

PAH Polycyclic aromatic hydrocarbons

PBT Persistent, Bioaccumulative Toxins

PCB Polychlorinated biphenyl
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PDBE Polybrominated diphenyl ethers
PSP Paralytic Shellfish Poisoning (also known as “red tide”)
RFP Request for proposal
SARC Shellfish Aquaculture Regulatory Committee
SEPA State Environmental Policy Act
SMA Shoreline Management Act
SRFB Salmon Recovery Funding Board
SSO Sanitary Sewer Overflow
TMDL Total Maximum Daily Load
TPL Trust for Public Lands
UGA Urban Growth Area
WRIA Water Resource Inventory Area
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General Terms and Definitions

Action A project, program or activity designed to achieve a healthy Puget Sound.

Action area One of seven geographic areas of the Sound delineated by ESSB 5372 to facilitate
development and implementation of the Action Agenda.

Adaptive 1. A management process involving step-wise evolution of a flexible management

management system in response to feedback information actively collected to check or test its
performance (in biological, social, and economic terms). It may involve deliberate
intervention to test the fishery system’s response
2. The process of improving management effectiveness by learning from the results
of carefully designed decisions or experiments.

Avrtificial Spawning, incubating, and/or rearing of fish or shellfish by a human for sale, release

propagation or other uses.

Benchmark Measurable interim milestones or achievements established to demonstrate
progress towards a goal, objective, or outcome.

Biodiversity The full range of life in all its forms, includes the ecosystems in which life occurs, the
way species and their habitats interact with each other, and the physical
environment and processes necessary for those interactions.

Includes all species found within the Sound, the interactions that sustain each
species, such as predator-prey relationships, and the physical processes on which
life depends, including chemical and nutrient cycling, water filtration, and climate
regulation.

Bycatch Fish other than the primary target species that are caught incidental to the harvest of

the primary species. Bycatch may be retained or discarded.

Cultured species

Any species raised by humans for human use, including hatchery fish, cultivated
shellfish, managed timber, and all agricultural species.

Derelict gear and
vessels

Long-lasting marine debris that poses many problems to people and marine
animals, including: nets, lines, crab and shrimp traps/pots, and other recreational or
commercial harvest equipment and boats that has been lost or abandoned in the
marine environment.

Diversity

The distribution and abundance of different plant and animal communities and
species within a given area. When referring to particular species, the distribution of
traits within and among populations, ranging in scale from DNA sequence variation
at single genes to complex life-history traits.

Driver

An external factor that amplifies pressures. Can be natural (climate, volcano, etc.)
and can include population growth.

Ecosystem

A group of interrelated plants, animals and people together with their inanimate
surroundings. Includes environmental, social, cultural, and economic systems.

Ecosystem-based
management

An approach that takes major ecosystem components and services into account in
managing natural resources. It values habitat, embraces a multispecies perspective,
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and is committed to understanding ecosystem processes. Its goal is to rebuild and
sustain populations, species, biological communities, and marine ecosystems at
high levels of productivity and biological diversity so as not to jeopardize a wide
range of goods and services from marine ecosystems while providing food, revenue,
and recreation for humans.

Ecosystem Benefits people obtain from ecosystems, examples include food and water, flood

services and disease control, spiritual and cultural benefits, and nutrient cycling, that
maintains the conditions for life on earth.

Endocrine Chemical having potential to cause effects within the endocrine system and thereby

disruptor alter physiology, including development and reproduction. Such compounds as
xenoestrogens, anti-androgens, and thyroid hormone mimics may include some
pesticides and industrial substances, among others.

Indicator A physical, biological, or chemical measurement, statistic, or value that provides a
gauge, or evidence of, the status of the environment including social and economic
values.

Estuary A semi-enclosed body of water which has free connection to the open ocean and
within which water is measurably diluted with fresh water derived from land
drainage.

Exempt wells Wells that do not require a permit from the Washington State Department of Ecology
and are generally used for domestic purposes, including stock water and small-scale
irrigation.

Food chain A series of organisms connected by their feeding habits; each link in the food chain
is consumed by a larger one, which is consumed by a still larger one.

Food web Multiple food chains connected within and among ecosystems (see food chain).

Forage fish Species used as prey by a larger predator for its food, includes small schooling
fishes such as anchovies, sardines, herrings, capelin, smelts, and menhaden, and
invertebrates such as squid.

Goal In the Action Agenda, refers to the six goals established by the legislature in Section
12 of ESSB 5372. These goals express a vision for a healthy ecosystem, which
includes humans as a prominent part of the picture.

Hypoxia Deficiency of available oxygen.

Indicator target The measurable point at which each environmental indicator will be considered to
be a healthy and functioning component of the Puget Sound ecosystem.

In-lieu-fee An agreement between a regulatory agency (state, federal or local) and a single

mitigation sponsor, generally a public agency or non-profit organization. The mitigation

sponsor collects funds from an individual or a number of individuals who are
required to conduct compensatory mitigation. The sponsor may use the funds
pooled from multiple permittees to create one or a number of sites to satisfy
mitigation requirements.

Introduced species

With respect to a particular ecosystem, any species, including its seeds, eggs,

Action Agenda
December 1, 2008

General Terms and Definitions | Page 196




spores, or other biological material capable of propagating that species, that is not
native to that ecosystem. Introduced species are also called exotic, nonnative, and
alien species. (see Invasive Species)

Invasive species

An introduced species that out-competes native species for space and resources.
(see Introduced Species, Native Species)

Native species

A local species that has not been introduced. (see Introduced Species, Invasive
Species)

Nearshore

Shallow waters at a small distance from the marine or freshwater shore.

Near-term actions

In the Action Agenda, actions that should begin or be completed with the next two
years.

Nutrient

Chemical elements and compounds found in the environment that plants and
animals use to survive and grow. In water quality investigations, the major nutrients
of interest are forms of nitrogen and phosphorus. High concentrations of nutrients in
water bodies can cause eutrophication and hypoxia.

On-site sewage
system

Decentralized wastewater treatment system used to collect, treat, and disperse or
reclaim wastewater from individual dwellings, businesses, or small communities or
service areas (commonly referred to as septic system, individual sewage treatment
system, onsite sewage disposal system, or “package” plant).

Outcome Qualitative statements of what a healthy ecosystem should look like.

Pathogen Any disease-producing agent, especially virus, bacteria or fungi.

Pelagic That part of the ocean that comprises the water column; open water.

Principles In the Agenda Agenda, the ecological principles set the direction for identifying near
and long-term actions.

Status The existing condition of each component of the Puget Sound ecosystem. Status
may be depicted at a “snapshot in time”, as a trend, or both. Example: fecal coliform
concentrations in a specific water body at a given time.

Strategic priority In the Action Agenda, refers to five specific priorities: protect intact ecosystem
processes, restore ecosystem processes, prevent water pollution at its source, work
together as a system, and build an implementation, monitoring, and accountability
management system.

Threat Human activities or influences that have or are causing the degradation of
components or functions of the Puget Sound ecosystem. A threat may influence one
or more indicators and one or more goal.

Topic forum For the Action Agenda, small group with an accompanying workshop of science and
policy experts who synthesized the Puget Sound region’s current understanding of
each of the Partnership goals and identifying strategies needed to achieve a healthy
Sound. There were five topic forums: habitat and land use, human health, species
and biodiversity, water quality, and water quantity).
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