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The Puget Sound Region includes the 
second largest estuary in the United States 
covering approximately 16,575 square 
miles, consisting of a complex estuarine 
system of interconnected marine water-
ways and basins. The Puget Sound Region 
has over 20 major river systems, from the 
Nooksack River along the Canadian bor-
der southwest to the Elwha River along the 
Strait of Juan de Fuca. Some of these water-
sheds originate in the steep high-elevation 
headwaters of the Cascade and Olympic 
mountains with an elevation of over 14,000 
feet at the glaciers of Mount Rainier. Rain-
fall ranges from about 16 inches annually 
at Sequim, Washington, to over 100 inches 
at Mount Rainier.1 

The Puget Sound Region is the tradition-
al home to 19 federally recognized tribes, 
who have harvested and managed the natu-
ral resources of Puget Sound since time im-
memorial. Euro-Americans began settling 
the area in the 1850s primarily for the log-
ging resources, along with opportunities in 

farming and mining. Lowland land clear-
ing for agriculture began in earnest by the 
1890’s. By the early 1900s, denudation of 
the forested lowland areas was complete, 
and nearly all of the lower portions of the 
basins were converted from forest produc-
tion. Historically and presently, landuse 
has been dominated by physical geography.

The foothills and mountains are mainly 
used for wood products and outdoor recre-
ation. The lowlands are primarily used for 
agriculture and rural-residential develop-
ment. Most of the urban and industrial land 
use is concentrated near the deltas.

The Puget Sound Region is home to 
two-thirds of the state’s population, with 
a projected population increase to six mil-
lion by 2026.2 The following pages look 
at the impacts of growth, its effects on 
the landscape and salmonids. Conditions 
such as increased impervious surface area, 
groundwater extraction, forest cover loss, 
diminished riparian forest, culvert barriers 
and nearshore habitat impairment all nega-

tively affect healthy natural salmonid pro-
duction. Sustainable natural salmonid pro-
duction cannot increase unless the quality 
and quantity of habitat is increased. Natural 
production lost to habitat degradation and 
blockage must be mitigated by hatchery 
production to provide an opportunity for 
the tribes to exercise their treaty right to 
harvest salmon. Hatchery production mit-
igating lost natural production cannot be 
reduced unless there is a commensurate 
increase in sustainable natural production, 
and habitat recovery is required for that.

The Puget Sound Region is home to 
eight different anadromous salmonid spe-
cies, pink, chum, Chinook, coho, sockeye, 
steelhead trout, bull trout and cutthroat 
trout. Chinook, Hood Canal summer chum, 
steelhead trout and bull trout are all listed 
as threatened species under the Endangered 
Species Act and have Salmonid Recovery 
Plans targeting their recovery needs.
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In January 2007, the National Marine Fisheries Service adopted 
the Puget Sound Salmon Recovery Plan. This plan calls for all 
leaders at all levels to join together in the effort to protect and man-
age the salmon and their habitat. The collective overarching goal 
shared by the contributors of the Puget Sound Salmon Recovery 
Plan is:

To recover self-sustaining, harvestable salmon runs in a manner 
that contributes to the overall health of Puget Sound and its wa-
tersheds and allows us to enjoy and use this precious resource in 
concert with our region’s economic vitality and prosperity.1

Although each watershed has its own salmon recovery plan, 
there are common types of actions that all watersheds share. The 
top ten common actions identified in the 2007 plan are:

Protection and restoration of:
• Estuaries,
• Floodplains,
• Riparian Areas,
• Water Quantity (set instream flows, achieve flows, and 

conduct needed research to design suites of actions aimed 
at maintaining instream flows at watershed scales),

• Water Quality,
• Fish Access (e.g., dams, diversions, culverts, tide gates),
• Shoreline and Marine Areas (nearshore),
Proper management of:
• Harvest Management,
• Hatchery Management, and
H-Integration:
• The major factors that affect the abundance, productivity, 

spatial structure and diversity of salmon populations are 
often lumped into the “H Factors” of harvest, hatcheries 
and habitat (including hydropower).2 

Technical analysis has identified that a factor limiting salmon 
production is the loss of habitat-forming processes. Most devas-
tating to the long-term viability of salmon has been the modifi-
cation of the fundamental natural processes that allow habitat to 
form, and recovery from disturbances such as floods, landslides, 
and droughts.3 

At the 10-year mark of the Puget Sound Salmon Recovery Plan, 
a review of key environmental indicators for the Puget Sound ba-
sin shows improvements for water quality and removal of forest 

road barriers but degradation in water quantity, marine shoreline 
habitat conditions and impervious surface areas. In general, there 
is a shortage of staff at all levels (e.g., federal, state, tribal, county) 
needed to address the issues and implement actions to restore and 
protect habitat and to monitor and enforce compliance of existing 
regulations. In addition, funding shortfalls for large-scale projects 
contribute to the slow pace of progress.

Recovery Efforts Show Signs of Improvement 
But Still Lagging in Key Indicators

Puget Sound Salmon Recovery Plan
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The increasing population of western Washington negatively 
impacts the landscape both physically and biologically. With pop-
ulation growth comes increased negative effects upon the land-
scape: developed impervious surfaces; forestland conversions 
for housing and infrastructure; pollution; water consumption; in-
creased opportunity for invasive species; landscape modification 
(e.g., docks, piers, levees, culverts, bank hardening, channel mod-
ification); reduction in species diversity/density; loss of contigu-
ous habitat (e.g., riparian, migration corridors); and related effects 
(e.g., sedimentation, mass wasting, climate change, diminished 
water quality, aquifer/groundwater depletion, native species en-
dangerment/extirpation). While population growth is expected to 
continue, that growth needs to be managed to minimize its po-
tential negative effects, and current impacts must be mitigated to 
restore and maintain a healthy landscape for all. 

Among these impacts, impervious surfaces restrict groundwa-
ter recharge and contribute to increased pollution, both chemical 
and physical. Surface water withdrawals reduce streamflows and 
wetland volume downstream. Groundwater withdrawals, if not 
balanced by recharge, reduce streamflow, wetland volume, and 
freshets into seawater. Larger and additional roads and railways in-
crease the number of stream crossings with the potential to impact 

salmonid access to habitat, and are also an impervious surface. 
Canopy cover is an important component of our hydrologic cycle; 
it supports life important to the salmonid life cycle. In the riparian 
zone, forests moderate temperature impacts, contribute woody de-
bris, capture some pollutants otherwise released to the landscape, 
and reduce the potential for mass wasting events. The increase in 
global average temperatures in the air and oceans, contributes to 
the suite of climate change effects.

Climate change occurs within the context of land and water use 
that already has diminished the ecological integrity of our water-
sheds. These changes leave aquatic and terrestrial species increas-
ingly vulnerable to changes in climate conditions in the Pacific 
Northwest region. The deep relationship between traditional tribal 
lifeways and the ecosystems of Puget Sound leave member tribes 
especially vulnerable to the effects of climate change. Critical 
tribal resources, including salmon, shellfish, terrestrial plants and 
wildlife, are already experiencing climate change impacts. The 
tribes currently employ many strategies to protect natural resourc-
es but climate change could threaten the effectiveness of these 
strategies and the resilience of ecosystems in responding to our 
changing environment.

Looking Forward

The Tribes continue to work toward the protection and restoration of healthy and functional nearshore, estuarine and river habitat, 
restoring those areas that are degraded, and conducting research to understand the organisms and the habitats they occupy.

Review of the trend for these key environmental indicators since the 2012 State of Our Watersheds Report shows a decline for the 
indicators and a concern for whether the state of Washington will be able to repair the fish barriers per the court order:

sutatSrotacidnI labirT
Trend Since 
SOW 2012 

Report

Shoreline Modifications / Forage Fish

Since 2008, over twice as much new armoring has been added as being removed. 40% of Puget 
Sound shorelines have some type of shoreline modification stressor, with 27% of the shoreline 
armored. Since the habitat is crucial for salmon; protection and restoration of nearshore marine 
waters is a component of the Puget Sound Salmon Recovery Plan.

Declining

Impervious Surface

Excluding federal lands, impervious surface area increased to about 7% in 2011, an increase of 
2.6% since 2006. By 2026, the forecast population for Puget Sound will increase by over 750,000 
and an increase in impervious surface to over 1,574 square miles at greater than 12% impervious 
surface area. The Puget Sound Salmon Recovery Plan lists “minimize impervious surfaces” as a 
key strategy for protecting habitat.

Declining

Forestland Cover

Between 2006 and 2011, an additional 153 square miles of forest cover was lost. The projected 
trend is to see continuing high rates of forest cover loss if protective actions are not taken. 
Minimizing forest cover removal to reduce long-term impacts is a “key strategy for protecting 
habitat” component of the Puget Sound Salmon Recovery Plan.

Declining

Water Wells

Despite the recent downturn in the economy, well drilling has continued, with a 3% growth since 
2009. Most development has occurred in the lower portions of the watersheds and although the 
growth rate of rural wells has diminished, this has been during a time of economic downturn. As 
the economy recovers, the rate of new wells will probably increase. 

Declining

Culverts

During the first two years of implementing the U.S. v. Washington  Culvert Case Injunction, the 
state of Washington has corrected 76 fish-blocking culverts. At the current schedule, if additional 
support is not gained, the corrections of the remaining 800 culverts would be completed in 44 
years or the year 2060.

Concerns

Riparian Buffers

Diminishing riparian forests in the lowlands of western Washington continue to impair habitats 
critical to the recovery of the region’s anadromous salmon. The number of 6th level HUCs rated 
for “Properly Functioning” riparian forest cover shrank by 10.5% between 2006 and 2011. For 
most of Puget Sound in 2011, NMFS identified degraded riparian areas as a limiting factor to the 
recovery of Chinook salmon.

Declining
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Blocking Culverts Impact Salmonid Survival

Usable habitat for Puget 
Sound salmon is a fraction of 
what it once was, and our abil-
ity to recover the salmon popu-
lations directly depends on the 
recovery of habitat.1

“Impaired fish access is one 
of the more significant factors 
limiting salmonid productiv-
ity in many watersheds.”2 In 
2013, the U.S. District Court 
ruled that “the Tribes and their 
individual members have been 
harmed economically, socially, 
educationally, and culturally 
by the greatly reduced salmon 
harvests that have resulted from 
State created or State-main-
tained fish passage barriers.”3 

The Puget Sound Salmon 
Recovery Plan states that “the 
loss of rearing habitat quantity 
and quality is the primary fac-
tor affecting population perfor-
mance,” and that the status quo 
is unacceptable.4 Not only do 
physical barriers limit fish pas-
sage and available habitat, they 
can also damage water quality 
and disrupt sediment deposi-
tion.5 

Because of this damage, “In 
2001, the United States and 
western Washington Tribes 
brought an action against the 
State of Washington for their 
failure to construct and main-
tain fish passage on state-
owned culverts.”6 In 2007, the 
court ruled that the right of tak-
ing fish, as secured by the trea-
ties, means that the state must 
“refrain from building or oper-
ating culverts…that hinder fish 

passage.”7

In March 2013, the U.S. 
District Court granted the per-
manent injunction requested 
by the federal government and 
tribes, holding that the tribes 
“have suffered irreparable in-
jury in that their Treaty-based 
right of taking fish has been im-
permissibly infringed. The con-
struction and operation of cul-

verts that hinder free passage 
of fish has reduced the quantity 
and quality of salmon habitat, 
prevented access to spawning 
grounds, reduced salmon pro-
duction in streams in the Case 
Area, and diminished the num-
ber of salmon available for har-
vest.”8 Multiple state agencies 
were affected by this ruling. 
Washington State Parks and the 

Department of Fish and Wild-
life are required by State law 
to fix their injunction culverts 
by October 31, 2016.9 Based on 
their plans for 2016, which are 
in line with previous years, they 
should meet the deadline. Some 
of Department of Natural Re-
sources’ culverts have a longer 
timeline for correction.10 
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During the first two years of implementing the U.S. v. Washington Culvert Case Injunction, the state of Wash-
ington has corrected 76 fish-blocking culverts. At the current schedule, if additional support is not gained, the 
corrections of the remaining 800 culverts would be completed in 44 years or the year 2060.

Washington Department of Transpor-
tation (DOT) is required to fix culverts 
that block 200 meters or more of 
habitat by 2030. Although spending and 
completing culvert correction has im-
proved, DOT culvert repair funding is 
less than 12% of where it needs to be 
to complete repairs by the court ap-
pointed deadline.11 DOT still needs to 
fix over 600 barrier culverts (>200m 
of habitat) in the Puget Sound Region 
region; 18 are planned for 2016.

Data Sources: WADFW 2013,12 WADFW 2016,13 WADNR 2013,14 
WADNR 2014b,15 WADOT 2013b,16 WADOT 2016,17 WAECY 1994,18 
WAECY 2000,19 WAECY 2011a,20 WASPS 2013,21 WASPS 201622

Puget Sound Region

Owner
Original 
Count

Fixed 
2013-15

Add to 
List

Removed 
from List

2015 
Count

Planned 
for 2016

Remaining if 
2016 planned is 

fixed
DNR 51 42 5 2 11 11 0
  DOT <200 141 2 7 7 139 139
  DOT >200 660 19 28 28 641 18 623
  DOT Unknown 1 1 1
DOT Total 802 21 35 35 781 18 763
Parks 13 9 4 4 0
DFW 10 4 3 5 4 4 0
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Shoreline Modifications Continue
Since 2008, over twice as much new armoring is being added as is being removed.140% of Puget Sound shore-
lines have some type of shoreline modification stressor,2 with 27% of the shoreline armored.3 Since the habitat 
is crucial for salmon, protection and restoration of nearshore marine waters is a component of the Puget Sound 
Salmon Recovery Plan.4

Data Sources: ACOE 2008,11 Carman et al. 2015,12 PSNERP 2008,13 WADOT 2010,14 
WADOT 2011,15 WAECY 1994,16 WAECY 200017 N
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“Due to extensive develop-
ment activities over the last 
century on many of the Puget 
Sound shorelines, many key 
nearshore processes have been 
significantly degraded or lost. 
Impairments to habitat form-
ing processes on the shoreline 
include: reduced sediment 
input and transport, loss of ri-
parian fringe habitat, reduced 
estuarine area and connectivity, 
filling over of upper intertidal 
beaches and degradation of wa-
ter quality due to introduction 
of contaminants.”5 

These activities include ar-
moring to keep shorelines in 
place, and other modifications 
such as fill, marinas, roads, rail-
roads, tidal barriers and over-
water structures. 

A modified nearshore habi-
tat with diminished protection 
from predators, reduced prey 
abundance and contaminated 
water is detrimental to achiev-
ing salmon recovery goals. 
Natural shorelines form a mi-
gratory pathway for juvenile 
salmon, which use pocket estu-
aries “located at the mouths of 
streams and drainages, where 
freshwater input helps them to 
adjust to the change in salin-
ity, insect production is high, 

and the shallow waters protect 
them from larger fish that may 
prey on them.”6 In addition to 
high-quality insect prey,7 mi-
grating salmon fry feed on 
forage fish that spawn along 
shorelines.8 These effects have 
caused a decline in growth and 
lower survival rates.9 

Increased restoration of 
shoreline is needed to mitigate 
for the additional armoring that 
has continually been added. 
Although removal of shoreline 
armoring has increased since 
WDFW started tracking it in 
2005, until 2014, new armor-
ing was greater than that re-
moved.10

Puget Sound Region
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Diminished Riparian Forests
Diminishing riparian forests in the lowlands of western Washington continue to impair habitats critical to the 
recovery of the region’s anadromous salmon. The number of 6th level HUCs rated for “Properly Functioning” ri-
parian forest cover shrank by 10.5% between 2006 and 2011. For most of Puget Sound in 2011, NMFS identified 
degraded riparian areas as a limiting factor to the recovery of Chinook salmon.1

“Since statehood in 1889, Washington has lost an estimated 70% 
of its estuarine wetlands, 50% of its riparian habitat, and 90% of 
its old-growth forest.”2 

“Although focusing growth inside UGAs (Urban Growth Areas) 
is required by GMA (Growth Management Act), the protection of 
forest cover has not been met by existing regulatory tools. Growth 
pressures clear land in UGAs, even along riparian corridors and 
other areas important for salmon habitat.”3 

The Puget Sound area consists of 425 6th level Hydrologic Units 
(HUCs) from the U.S. side of the Salish Sea out to the mouth of 
the Strait of Juan de Fuca. 303 of these HUCs are partially or com-
pletely outside of USFS/NPS/Wilderness Areas. Of these identi-

fied HUCs, only 16.8% are rated “Properly Functioning” riparian 
forest cover in 2011, down from 18.8% in 2006. NMFS identified 
degraded riparian areas as a limiting factor important for recovery 
in their 2011 Implementation Status Assessment Final Report.4 

The diminished riparian function of most watersheds and ma-
rine shoreline results in decreased water quality, temperature reg-
ulation, cover, bank stability, LWD recruitment, sedimentation, 
detrital/nutrient input, and impacts to other biotic and abiotic 
conditions for salmon and their supporting environment. Human 
population growth will continue throughout Puget Sound. How-
ever, its concomitant effects in riparian areas must be managed to 
ensure recovery of this vital salmonid habitat limiting factor.

Data Sources: SSHIAP 2004,5 SWIFD 2014,6 WADNR 2014b,7 WADOT 2010,8 WAECY 2000,9 WAECY 2006,10 WAECY 2011b11
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Data Sources: NAIP 2009,3 NAIP 2011,4 UW 2012,5 WADNR 2014b,6 WADOT 2011,7 WAECY 2000,8 WAECY 2006,9 WAECY 
2011a,10 WAECY 2011b11
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Between 2006 and 2011, an additional 153 square miles of forest cover was lost. The projected trend is to see 
continuing high rate of forest cover loss if protective actions are not taken. Minimizing forest cover removal to 
reduce long-term impacts is a “key strategy for protecting habitat” component of the Puget Sound Salmon Re-
covery Plan.1

Within the Puget Sound Area (WRIAs 
1-19) and outside of the National Park and 
Recreation areas, lies an area of approxi-
mately 11,950 square miles (excluding the 
marine waters). There was a decline in for-
ested area between 2006 and 2011, of 153 
square miles (net), due to timber harvesting 
and land conversions. While 378 square 
miles of forested land cover were lost, 225 
square miles were gained through forest 
growth. 

Between 1996 and 2006, 131 square 
miles of the lost forest cover were zoned 
for non-forestry uses. Analyzing 2011 for-
est cover, 163 square miles of the lost for-
est cover are on land zoned for non-forest-

ry uses. The rate of loss for this five-year 
cycle (2006-2011) is 249% of the rate for 
the previous 10-year period (1996-2006). 
Forestlands converted to non-forestry uses 
continue to degrade the landscape.

“From 1988-2004, Western Washington 
forest lands have declined by 25%….These 
losses (meaning conversion to other uses), 
were the result of changes in market con-
ditions for wood products, changes in land 
ownership, impacts from competing land 
uses and the health of timber stock. Recent 
research from the University of Washing-
ton indicates that nearly one million more 
acres of private forestland are threatened 
with conversion. Across all of Washington, 

the potential risk of conversion is highest in 
the Puget Sound region….This habitat loss 
is added to the existing background of land 
disturbance and development across Puget 
Sound. The numbers show a disturbing 
trend of continuing loss despite the State’s 
adoption of some of the most aggressive 
land management tools in the Nation, in-
cluding the Shoreline Management Act 
(SMA), Growth Management Act (GMA), 
Critical Areas Regulations (CAR) and the 
Forests and Fish Agreement, which led to 
changes in the Forest Practices Act to pro-
tect Salmon.”2 

Forest Cover Loss Continues in Puget Sound Lowlands

Forest Cover Loss 
(2006-2011)

340 acres of forest were re-
moved within the 100-year 
floodplain of the Skykomish 
River between 2009 and 
2011. 
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Impervious Surface Continues to Increase

As impervious surface increases in a wa-
tershed, stream temperatures and sediment 
transport are likely to increase and instream 
biodiversity decrease by reducing the num-
ber of insect and fish species; and contributes 
to pollutants in stormwater runoff, which can 
contaminate local aquatic systems.2 Con-
taminated runoff poses significant threats to 
freshwater, estuarine, and marine species, 
including the Pacific Northwest’s salmon 
and steelhead runs.3 The addition of imper-
vious surface reduces water infiltration and 
increases runoff, causing higher peak flows 
during wet times and lower dry weather 
flows due to lack of groundwater recharge.4 

Between 2006 and 2011, the rate of annual 
impervious surface increase has decreased 
from the rate between 1986 and 2006. How-
ever, this occurred at a time of economic 
depression, where most of the slowed pop-
ulation increase was in urban areas. The 
2026 impervious surface forecast is based 
upon a continuation of the 2006-2011 behav-
ior. If the population increases much more 
than forecast, or if an improving economy 

causes people to regress to 1986-2006 be-
havior, there is potential for an even greater 
increased impervious surface level. 

The Chinook Recovery Plan leans heavi-
ly on local planning, land-use policies, and 
provisions contained in the local watershed 
plans to protect federally designated habitat.5 
However, even with critical areas ordinanc-
es, planned development areas outside of the 
designated Urban Growth Areas will contin-
ue to contribute to increases in impervious 
surface area.

Data Sources: NLCD 2006,6 NLCD 2011,7 USGS 2014,8 WAECY 1994,9 WAOFM 2007,10 WAOFM 2011,11 WAOFM 2012,12 WAOFM 201513

Excluding federal lands, impervious surface area increased to about 7% in 2011, an increase of 2.6% since 2006. 
By 2026, the forecast population for Puget Sound will increase by over 750,000 and an increase in impervious 
surface to over 1,574 square miles. The Puget Sound Salmon Recovery Plan lists “Minimize impervious surfaces” 
as a key strategy for protecting habitat.1
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Groundwater Withdrawals Impact Surface Flows
Despite the recent downturn in the economy, well drilling has continued, with a 3% growth since 2009. Most de-
velopment has occurred in the lower portions of the watersheds and although the growth rate of rural wells has 
diminished, this has been during a time of economic downturn. As the economy recovers, the rate of new wells 
will probably increase. 

Population growth within the Puget 
Sound watershed, both in the past and in 
the near future, will have increased de-
mands on groundwater resources. Wash-
ington state instream flow rules allocate 
river flow for ecological requirements, but 
state law allows new wells to withdraw 
5,000 gallons of groundwater per day with-
out obtaining a permit that would require 
scientific evidence that water is legally 
available.1 Groundwater withdrawals can 
cumulatively affect streamflows, especial-
ly in late summer when flows are naturally 
low.

An aquifer’s natural outflow discharges 
into lakes, wetlands, streams and seawater 
through springs and seeps on the land sur-
face and through groundwater. Adequate 

natural outflow is essential for sustaining 
base streamflows, maintaining lake levels, 
providing freshwater inputs to the near-
shore, and preventing seawater intrusion.

As development occurs and more 
groundwater is extracted than is being re-
charged, the natural outflow from ground-
water subsequently decreases. This reduces 
the amount of freshwater available to lakes, 
wetlands, streams and the Puget Sound 
nearshore. Reduced freshwater inputs to 
the Puget Sound nearshore can have a neg-
ative impact on shellfish and out-migrating 
juvenile salmonids.

The reduced availability of surface wa-
ter can have a negative impact on all stages 
of the salmonid life cycle. Water quality 
(e.g., temperature, flows) is affected by 

decreased inputs from groundwater. Less 
groundwater input concentrates pollutants, 
increases temperature, and diminishes dis-
solved oxygen. This is detrimental to sal-
monid migration, spawning and rearing.

Population growth within the Puget 
Sound watershed will continue to increase 
demand on water resources. Wells are 
drilled without regard to aquifer sensitivity 
and stream recharge needs, which makes it 
more important that something changes as 
Puget Sound’s freshwater demand increas-
es. Unchecked growth and its associated 
increase demand for groundwater must be 
addressed, if implementation of the Puget 
Sound salmon recovery strategy is to suc-
cessfully move forward.

Data Sources: USGS 2014,2 WADNR 2014b,3 WAECY 2013,4 WAECY 20155
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