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ABOUT THIS REPORT 
This report summarizes 15 years of progress towards salmon 
recovery in the Snoqualmie and South Fork Skykomish 
watersheds - the King County portion of the Snohomish River 
Basin - with a focus on the last 5 years (2016-2020). 

ABOUT THE SNOQUALMIE WATERSHED FORUM
Who? 
Member governments of the Snoqualmie Watershed Forum 
(Forum) include King County, the Snoqualmie Tribe, Tulalip Tribes, 
the cities of Duvall, Carnation, North Bend and Snoqualmie, and 
the Town of Skykomish. King Conservation District, citizens, and 
representatives from local nonprofits also participate. 

What? 
The Snoqualmie Watershed Forum (Forum) is a partnership of 
local government elected officials, Tribes, citizens, and non-profit 
organizations working together to support salmon recovery and 
watershed health. For over 20 years, the Forum has worked closely 
with partners to develop consensus-based projects for Chinook, 
other salmonids, and water quality improvements across the 
Snoqualmie and South Fork Skykomish watersheds, allocating over 
$16.8 M in recovery and protection actions across 297 projects, 
while leveraging more than $40 M from other funding sources.

Why? 
The Forum formed in 1998, around the time that Chinook salmon 
were federally listed as ‘Threatened,’ in an effort to support and 
direct salmon recovery locally. 

When? 
The Forum has been active since 1998, and the latest Interlocal 
Agreement renewed the agreement through 2025. 

Where? 
The Forum works in the King County portion of the Snohomish 
Basin, in the Snoqualmie and South Fork Skykomish watersheds. 

How? 
The Forum’s efforts are based on best available science and 
collaborative conservation planning. We support implementation 
of the Snohomish River Basin Salmon Conservation Plan and 
other supporting documents by working on legislative, policy, 
education, monitoring, and restoration actions. Every five years 
we publish a status update, which highlights actions taken since 
2015 and the status of the watershed and salmonids listed under 
the Endangered Species Act.

INTRODUCTION   7

HOW ARE SALMON DOING IN OUR WATERSHEDS?    9

RESTORATION & PROTECTION: PROGRESS AND CHALLENGES    15

FUNDING FOR SALMON RECOVERY    29

LOOKING AHEAD    35

Table of Contents

Zyla, C., E. Ostergaard and E. Davis. 2022. 15-Year Status Report: 
Snoqualmie and South Fork Skykomish Watersheds, 2005-2020. 
Prepared for the Snoqualmie Watershed Forum. King County Water and 
Land Resources Division, Seattle, WA.

Prepared for the Snoqualmie Watershed Forum, Snohomish Basin 
Salmon Recovery Forum, and Snohomish Basin Technical Committee.

Prepared by staff of the Snoqualmie Watershed Forum. Graphics by 
Dennis Caldwell and King County.

Graphic design by Dennis Caldwell.

Front and back cover photo: Tolt River, 2018 by E. Ostergaard.
Front cover inset: Juvenile Chinook salmon in the Snoqualmie River 
near Chinook Bend by J. Latterell.





6 7Snoqualmie Watershed Forum — Status Report 2016-2020 Snoqualmie Watershed Forum — Status Report 2016-2020

Salmon matter. Salmon are a way of life for many indigenous 
peoples, including the Tulalip Tribes and Snoqualmie Tribe in our 
watershed. Salmon also play an important role in local ecology, 
feeding the endangered Southern Resident Orcas and providing 
nutrition to forest soils. Besides feeding orcas and other wildlife, 
salmon also feed people, and commercial, tribal and recreational 
fisheries provide an economic engine.

Salmon are still in trouble, despite years of work. In 1999, 
Puget Sound Chinook salmon and bull trout were listed as threat-
ened under the Endangered Species Act (ESA). To address and 
respond to the listing, the 2005 Snohomish River Basin Salmon 
Conservation Plan (Salmon Plan) was developed by partners 
across the basin, which laid out a 50-year roadmap for recovering 
Chinook salmon, bull trout, and coho. Steelhead were listed as 
threatened in 2007.

While we’ve learned a lot in 15 years, we need more than 
6 times the amount of current funding to recover salmon 
in our watershed. We have never funded habitat restoration 
at levels that would result in salmon recovery. While state and 
federal partners have increased funding in recent years, local 
partners have largely funded the recovery effort thus far. A 2019 
analysis conducted by the Puget Sound Partnership found 
that less than 1% of the total state budget was going to Puget 
Sound recovery. Large state and federal investments in habitat 
restoration are needed.

Our best chance for recovering salmon is to focus invest-
ments on Salmon Plan priorities. We need to reconnect rivers 
to their floodplains, unleash natural river movements by removing 
bank armoring, restore large wood to mainstem rivers, restore and 
protect riparian areas, and work with regional partners to improve 
water quality and conditions in Puget Sound and the Pacific Ocean 
to allow more spawners to return. We can achieve these outcomes, 
but it will require bold actions, strong champions for recovery, and 
continuation of the hard work already underway. The Forum’s goals 
for salmon recovery, the Snoqualmie Valley, the South Fork Sky-
komish River, headwaters, and the communities that live, recreate, 
and work within them are within reach, and are contributing to the 
recovery of Puget Sound and the Salish Sea.

Introduction

Besides feeding 
orcas and other 
wildlife, salmon also 
feed people, and 
commercial, tribal 
and recreational 
fisheries provide an 
economic engine.
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Since the Salmon Plan was adopted, we haven’t seen much 
change in salmon population trends. Some species are hovering 
around a low baseline, with others declining. We are at less than 
10% of the recovery target for Chinook and steelhead, while bull 
trout status is unknown.

HOW ARE ENDANGERED SPECIES ACT (ESA)-LISTED 
SPECIES DOING?

Chinook salmon returns remain low
In the Snoqualmie, the average adult Chinook returns (escape-
ment levels) between 1999 and 2020 were 5.2% of historical 
numbers and 6.5% of where we want them to be by 2055. The 
needle hasn’t moved meaningfully on adult escapements since 
the last Status Report was published in 2015.

While escapement numbers jump around from year to year, they 
are still far below the target recovery range. Varying adult salm-
on returns year-to-year are natural, and to be expected—but 
Chinook are fluctuating around a baseline that’s lower than we’d 
like. And while numbers of baby Chinook leaving the Snoqualmie 
have increased over the past few years, it is still too early to tell if 
this will result in more adults returning.

The Forum’s goal is to increase Chinook numbers closer to histori-
cal levels so that Snoqualmie salmon have a safety margin as they 
experience natural cycles of population decrease and increase.

How are salmon doing in our watersheds?

The Salmon Plan sets Chinook recovery tar-
gets between 5,500 and 25,000 returning 
adults (shaded area) by 2055. Actual adult 
escapements since 1965, shown in the or-
ange jagged line, show that returns remain 
well below escapements needed for recov-
ery. Productivity refers to the number of 
offspring that successfully return to spawn 
for each spawning adult. If productivity is 
high, more fish come back for every spawn-
ing pair; if productivity is low, it takes more 
spawners to meet escapement targets. 

Snoqualmie Chinook Escapements 
vs. 50-Year Recovery Targets

Escapement means the number of adult salmon in a population that 
escape all other sources of mortality (human harvest, orca or seal 
predation, disease, etc.) to return and spawn in their home stream.
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Snoqualmie Winter Steelhead 
Escapement vs. Recovery Targets

Coho Natural Escapement vs. Fishery 
Management Status

Recovery targets for winter steelhead are 
between 3,400 and 11,400 adult fish (shaded 
area). Actual adult escapements, shown in 
the orange line, highlight that winter steel-
head numbers have continued to decline to 
alarming levels. Gaps in the orange line rep-
resent years when no surveys took place.

Summer Steelhead Escapement vs. 
Recovery Targets

Recovery targets for summer steelhead are 
between 300 and 1,200 adult fish (shown in 
the shaded area). Actual adult escapements, 
shown in the jagged orange line, indicate 
that summer steelhead numbers are precar-
iously low. Gaps in the orange line represent 
years when no surveys took place.

Snohomish Basin chum salmon escape-
ments have plummeted in recent years.

Snohomish Basin Chum Escapement

For more details on status and trends of these and other Snohomish Basin salmonids, check out the 2019 
Snohomish Status & Trends Report www.tinyurl.com/W7Status or one of several presentations available on 
the Forum’s website www.tinyurl.com/fifo22

Low productivity

High productivity

Recovery Target Escapement

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

17,000

12,750

8,500

4,250

0

Historic Escapement
Actual adult escapement

Low productivity

High productivity

Recovery Target Escapement

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

1,800

1,350

900

450

0

Historic Escapement
Actual adult escapement 19

99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

20
19

175,000

150,000

125,000

100,000

75,000

50,000

25,000

0

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

300,000

250,000

200,000

150,000

100,000

50,000

0
2 Lowest Escapements

 on Record

Snohomish escapement
Normal Management Status
Critical Management Status

Normal Management

Rebuilding

Over�shed

10 11Snoqualmie Watershed Forum — Status Report 2016-2020 Snoqualmie Watershed Forum — Status Report 2016-2020

Steelhead trout are in decline
Steelhead are the seagoing version of rainbow trout. The Sno-
qualmie is home to the Tolt River summer run, which spawns 
only in the Tolt River basin, and the Snoqualmie River winter run, 
which spawns primarily in the mainstem Snoqualmie, Tolt and 
Raging rivers. The Tolt summer run is one of only a handful of 
summer steelhead populations in Puget Sound. Like Chinook, 
steelhead populations are at a fraction of historic numbers; unlike 
Chinook, which have fluctuated around a very low baseline, steel-
head have continued to decline.

The needle hasn’t budged much for adult steelhead since the 
Forum’s last Status Report in 2015. Average escapement levels 
between 1999 and 2020 for winter steelhead were 5.5% of the 
historical abundance and 8% of NOAA’s recovery targets; averag-
es for summer steelhead for the same time period were 5.8% of 
historical abundance and 7.9% of targets.

Bull trout numbers are hard to determine
In the Snoqualmie Forum’s service area, bull trout spawn in the 
South Fork Skykomish, and travel in and out of the mainstem 
Snoqualmie and its tributaries to find food. Bull trout have very 
specific habitat needs, such as a need for very cold water, that 
make them particularly sensitive to climate change. They’re also 
notoriously difficult to count and study because not all of them 
migrate to saltwater, and they shift their spawning areas from 
year to year, making an assessment of current status a challenge.

Bull trout targets for recovery in the Snohomish-Skykomish core 
area are 500 adult spawners total across all areas, including the 
South Fork Skykomish River in the Snoqualmie Forum’s service 
area. Although the current status of bull trout in comparison to 
recovery targets at historic estimates is unknown, the United 
States Fish and Wildlife Service plans to release a draft status 
update in fall 2022.

NON-LISTED SALMON ARE STRUGGLING TOO
The Salmon Plan was developed under the approach of prevent-
ing future ESA listings of other salmon species, like coho and 
chum. So—is it working?

Similar to Chinook, bull trout, and steelhead, non-listed species 
like coho and chum experience natural variation from year-
to-year due to environmental conditions, but recent numbers 
were relatively low. Recent record low escapements are cause 
for concern.

Coho escapements (annual numbers shown 
with blue dots; 3-year average shown in the 
orange line) fell to an all-time low in 2015, 
triggering reduced fisheries harvest rates to 
rebuild the stock.

Chum salmon populations plummeted 95% after 2006 and 
dropped 80% again in 2015 (to 1.7% of the 2006 run), likely due 
to winter floods and poor ocean conditions. Runs haven’t picked 
up since the crash. These persistent poor escapements are un-
precedented. The WA Department of Fish and Wildlife (WDFW) 
is currently operating a broodstock program on the Skykomish 
River to help supplement the chum population, and is seeing 
some success.

Coho salmon are currently listed as a Species of Concern under 
the ESA. The Snohomish Basin is a top coho-producing water-
shed in the Puget Sound region—between 25-50% of the coho 
in Puget Sound come from the Snohomish. So, Snoqualmie coho 
are very important. Like Chinook, coho seem to be fluctuating 
around a low baseline. In 2015 and 2017 we saw the lowest coho 
returns to the Snohomish basin on record, triggering a special 
fisheries management protocol. Returns seem to be increasing 
but are likely to stay in the same low-productivity cycle.

http://www.tinyurl.com/W7Status
http://www.tinyurl.com/fifo22


How do you count baby salmon? One way 
is with a smolt trap, like the Snoqualmie 
screw trap pictured, above. The Snoqualmie 
Forum helps to fund trap operations each 
spring. Baby fish on their way to Puget 
Sound swim into the rotating cone and are 
captured by Tulalip Tribes staff who count, 
measure, and release them.  

To reach the targets in our Salmon Plan, we 
need about four baby (juvenile) salmon to 
survive and return per every parent. Right 
now, in some years not even one juvenile 
salmon is surviving per every parent.

Productivity is Affected at Every Life Stage

How it started

How it’s going

Salmon at the egg, smolt and fry stages of life have low survival, and 
this is having a big impact on the number of adults that return to 
spawn. Young salmon need high quality habitat in freshwater and 
estuaries to help them survive to become adults.

Life Stage

Spawners

Eggs

Fry

Smolts

Ocean Adults

Returning Adults

Factor

Harvest &
Freshwater
Habitat

Marine 
Survival

Hatcheries, 
Freshwater 
& Estuarine 
Habitat
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Salmon survival: Where’s the bottleneck?
From river to ocean and back again, salmon face a complex 
gauntlet of survival challenges: big floods, food and shelter avail-
ability in rivers, predation, water quality, and especially food avail-
ability in the ocean, where salmon spend the bulk of their lives. 
Some experts believe that recent record low adult escapements 
are tied to poor ocean conditions. What could most help salmon 
increase their numbers is improving the amount and quality of 
freshwater and estuarine habitat where young salmon grow up. 
Similar to the narrow neck of a bottle, through which only some 
portion of the population can pass, this lack of rearing habitat is 
the pinch point or ‘bottleneck’ that limits our salmon populations.

Species that spend more time in freshwater, like coho, or have 
very specific habitat requirements—like steelhead— seem to be 
struggling more. This suggests that if river conditions are im-
proved for salmon, their ability to survive poor ocean conditions 
would increase as well.

Baby salmon need more habitat to thrive
Just as we count adult salmon coming back to spawn, we count 
young salmon as they ‘outmigrate’, or swim out to sea. This helps 
us understand patterns of salmon survival. Just like with adult 
salmon, we see juvenile salmon numbers jump around from year 
to year, reflecting different weather and flow conditions in the 
river. Unfortunately, also just like adult salmon, young salmon 
numbers are much lower than we’d like, with the needle continu-
ing to hover around the same low baseline—on average, around 
8% of the Plan’s recovery target for juvenile outmigrants.

For each adult salmon spawner, in a typical year, not enough ba-
bies survived to replace the parents, let alone increase the popu-
lation overall. We can help by increasing the amount and quality 
of habitat for baby salmon to thrive in the Snoqualmie Basin and 
set them up for success in facing many challenges in the Puget 
Sound and Pacific Ocean. 

What about harvest?
In light of declining numbers, federal, tribal and state managers 
severely restricted Chinook harvest. Chinook harvest declined 
over the years from a high of more than 70% in the mid-1980s 
to about 20% since the early 2000s. While there is no current 
harvest effort directed at the natural origin (“wild”) Snohomish 
Chinook in Puget Sound, they are still impacted by other fisheries, 
where they are often accidentally caught as bycatch. Even 
with harvest rates at record lows, the population continues to 
decline—pointing to other culprits, like lack of habitat, that must 
be addressed. What could most 

help salmon increase 
their numbers is 
improving the 
amount and quality 
of freshwater and 
estuarine habitat 
where young salmon 
grow up.
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Restoration progress toward Salmon Plan 
10-year goals for the Snoqualmie and SF 
Skykomish.

Note: since 2016, 37 pieces of large woody 
debris were also installed in Rural Second-
ary locations (Griffin Creek, Langlois Creek).

Mainstem Restoration

Lower Priority Habitat Areas:
Riparian Restoration

Large Wood Jams (# of jams)

Riparian Habitat Restored (acres)

Floodplain Reconnected (acres)

Bank Armoring Removed (acres)

20-Year Target
(2005-2025)

2020 19% of target

2020 31% of target

2020 118% of target2020 118% of target

2020 48% of target

10.4 miles

1,200 acres

256 acres

40 new log jams

Headwaters

Rural Secondary
(Harris, Ames & Patterson Creeks)

Rural Primary 
(Cherry Creek)

Mainstem Secondary
(South Fork Tolt River, Lower Coal Creek)

20-Year Target
(2005-2025)

2020 83% of target

2020 93% of target

2020

2020

2020 83% of target

2020 93% of target

2020

2020

6 acres

14 acres

No target de�ned

No target de�ned
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Despite the efforts of numerous basin partners, we are behind 
the pace the Salmon Plan requires in most restoration catego-
ries (removing bank armoring, reconnecting floodplains, adding 
large wood to mainstem rivers). Progress has been made towards 
restoring riparian areas. A core focus of basin partners over the 
last five years has been to plan and implement the next series of 
large habitat restoration projects, with several of these projects 
scheduled for construction in the coming years.

The Salmon Plan identifies the lack of juvenile rearing habitat 
as a key problem for recovering salmon. The Plan also identified 
key actions and set 10- and 50-year restoration targets for how 
we can address this limitation and improve watershed health by 
removing bank armoring, reconnecting floodplains, restoring 
riparian areas, and adding large wood to mainstem rivers. In 2015, 
the Forum used the Salmon Plan to set new 10-year restoration 
targets for 2025. Our progress toward these goals is outlined in 
the graphics at right.

Net Gain: what about habitat losses?
The Salmon Plan’s habitat targets were based on the need for 
significant and rapid gains in salmon habitat. However, for these 
gains to achieve full effect, losses must be avoided. The Salm-
on Plan assumed the existing protection mechanisms would 
maintain existing habitat so gains from restoration efforts would 
eventually achieve recovery. Some work has been done to assess 
this assumption. It is clear that habitat loss is occurring, but how 
much is difficult to measure and the cause is often unclear. Ac-
cordingly, it’s important to reassess overall habitat conditions and 
our targets to ensure continuing habitat gains are realized. For ex-
ample, while we appear to be on target for acres of riparian habi-
tat restored, losses in the riparian area must be considered when 
assessing our goals. Ongoing initiatives are trying to incorporate 
these losses into long-term planning, such as WDFW’s High Res-
olution Change Detection project and basin partners’ efforts to 
develop new riparian targets for an update to the Salmon Plan.

Restoration & Protection: Progress 
& Challenges

Snoqualmie Valley flood on January 6, 2015



Tolt San Souci Floodplain Restoration
New side channels and large wood jams on 
the Tolt River at the Tolt San Souci project 
site, where homes that were in the channel 
migration zone were removed so channel 
processes could be restored.

Lower Cherry Creek Restoration
Removed 350 feet of bank armoring, 
constructed a floodplain island that 
incorporates large wood, and restored 1 
acre of riparian habitat.
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WHY DO WE CARE ABOUT THESE TARGETS?

Bank Armoring Removal
Low-velocity habitat along riverbanks is particularly important for 
baby fish. Places where the water is slower—like backwaters and 
natural sand and gravel bars— give baby salmon a place to rest, 
feed, and take refuge from high water. Where humans have creat-
ed steep vertical bank armoring—like levees or revetments—the 
water’s edge can be less hospitable for young fish, especially 
those of smaller size.

Snoqualmie Watershed Forum 10-Year Project List

Since 2005, the Forum has developed and updated 10-year proj-
ect lists to help guide implementation of both large-scale and 
small-scale restoration actions across the watershed. The current 
project list (2015-2025) was developed to get salmon recovery 
‘back on track’ with the 50-year salmon strategy implementation 
goals for the Snohomish Basin. The dedicated work of numerous 
partners has resulted in steady progress towards implementing 
this 10-year project list.

Large Wood Jams (engaged in river) 
Downed trees help slow the flow of water, making it easier for 
adult fish to move upstream and for juveniles to rear. Slower wa-
ter helps larger sediment like gravel fall to the streambed and be 
used by fish to build redds and lay eggs. Wood can also help cool 
water, provide refuge from predators, and trap organic material 
that is food for insects which in turn become food for fish. Histor-
ically, the Snoqualmie River was filled with wood. Over the past 
century, large wood has been systematically removed to help 
facilitate transportation and recreation. Returning large wood to 
streams can help serve as an interim measure to restore habitat 
complexity to these systems while trees in riparian areas grow, 
mature, and fall into the river over the coming decades.

Riparian Habitat Restored 
Trees located in riparian areas provide shade and cold water 
to aid salmon survival at all life stages. The Snoqualmie River is 
classified as impaired because water temperatures are too warm. 
Riparian vegetation also filters harmful runoff and slows erosion 
to prevent eggs from being smothered. When trees fall into a 
stream, they help create cover and pools where salmon can rest, 
as well as gravel spawning beds that are crucial to reproduction.

Floodplain Reconnected
By removing bank-hardening rock/concrete, raised berms, or 
other structures intended keep a river constrained to its channel, 
we can reconnect a river to its floodplain. Functional floodplains 
provide many benefits to people in the form of water quality 
improvement, flood storage, fish habitat, employment, and local 
food production. They are essential for salmon recovery and 
realizing tribal treaty rights to harvest salmon. Learn more about 
Functional River Floodplains in King County’s Clean Water Healthy 
Habitat Strategy.
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SNOQUALMIE/SOUTH FORK SKYKOMISH 
10 YEAR SALMON HABITAT PROJECTS 
(2015-2025)
Charting the Course of Salmon Recovery Through 2025

Salmon Plan Habitat Milestones for the Snoqualmie/
South Fork Skykomish Mainstem River (2015-2025)
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Snoqualmie/South Fork Skykomish 10 Year Salmon Habitat Projects



HIGHLIGHT
Efforts to remove knotweed nearing 95% control levels in the Upper 
Snoqualmie and South Fork Skykomish watersheds.
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KEY TAKEAWAYS (2016-2020):

Progress has been made in restoring riparian habitat 
across the watershed.
Over the past 5 years we’ve made progress towards riparian 
habitat restoration targets across the watershed, restoring a 
total of 258 acres! Given that it can take decades for forests to 
mature, it’s critical that these investments in riparian health are 
made now. Enhancing riparian health will help to reduce water 
temperatures by generating shade, help recruit large wood 
into channels as forests grow and trees fall, increase fish food 
(i.e. macroinvertebrates), and more. Potential riparian habitat 
losses are occurring simultaneously to this success, so it is more 
important than ever to protect intact riparian habitat to ensure 
we are achieving a net gain.

We are behind on other salmon recovery targets.
While we know where we need to invest resources to achieve 
recovery, challenges such as a lack of landowner willingness, the 
lack of funding, and lack of staff capacity are limiting recovery. 
We are largely failing to meet our salmon recovery goals because 
we are failing to achieve our funding goals. While funding oppor-
tunities have increased since 2016, local organizational capacity 
to lead large restoration projects has not kept pace. Successful 
restoration projects require project managers, technical experts, 
outreach professionals, financial staff, and more, which is not 
possible to staff without funding. Paradoxically, it can be chal-
lenging for local organizations to pursue large grant opportuni-
ties without these staff. It’s critical that basin partners invest in 
capacity-building now to increase local organizational capacity as 
quickly as possible.

Large-scale habitat projects are in the works.
While our funding gap is daunting, extensive collaboration 
between project partners and funding support over the last five 
years enabled the design and permitting of a number of high-pri-
ority recovery projects located in the Snoqualmie at Fall City and 
the lower Tolt River reaches. Five projects are anticipated to be 
constructed in the coming years, which will greatly increase how 
much bank armoring is removed, how much floodplain habitat 
has been reconnected, and how many large wood jams are en-
gaged in mainstem rivers.

2019

2021

Invasive knotweeds are noxious weeds found throughout the 
Snoqualmie and South Fork (SF) Skykomish watersheds, especial-
ly on roadways and riverbanks. Knotweed can completely clog 
small waterways, displace streamside vegetation, increase bank 
erosion, and lower 
the quality of ripar-
ian habitat for fish 
and wildlife.

Since 2005, nu-
merous partners 
have coordinated 
their efforts to 
control the pres-
ence and spread 
of knotweed in 
headwater areas, 
including the King 
County Noxious 
Weed Control 
program (KCNW), 
Snoqualmie Indian 
Tribe, the cities 
of North Bend 
and Snoqualmie, 
Mountains to Sound Greenway Trust, and Forterra. Due to this 
sustained commitment, KCNW expects knotweed infestations 
in the Upper Snoqualmie and SF Skykomish to reach mainte-
nance levels in the coming years, which means that 95% of 
the known infestation area has been controlled! Given limit-
ed resources and the resilience of this weed, it is unlikely that 
complete eradication will be possible.

The Forum has been an active partner in these efforts since 
2008, specifically by providing periodic funding support to 
control knotweed and restore riparian health in the Snoqualm-
ie basin above Snoqualmie Falls and SF Skykomish via the 
Cooperative Watershed Management Grant Program.

Large restoration projects are in the works; 
for example, the Fall City Floodplain 
Restoration Project will reconnect the 
Snoqualmie River to 145 acres of floodplain 
by removing levees and creating side 
channels. The project is expected to be 
completed in 2023.
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Conservation Strategy Description Examples

• Oxbow Farms Riparian 
Restoration

• Stewardship Partners 
Snoqualmie Program

• Cherry Valley Revival (2020)

• Seattle City Light (SCL) Tolt Large 
Wood (2021)

• Wild Fish Conservancy’s Beckler 
River Engineered Log Jams 
(2022)

• KCNW Upper Snoqualmie 
Knotweed Control (2016)

• Mtns to Sound Greenway Trust 
(MTSGT) Raging River Knotweed 
Control (2020)

• King County Noxious Weeds 
Program

• Loutsis Creek Culvert Removal 
(2020)

• King County Fish Passage 
Program

• WA Dept. of Natural Resources 
Family Forest Fish Passage 
Program

• Chinook Bend (2009)
• Lower Tolt-MacDonald (2009)
• Stillwater (2013)
• Upper Carlson (2014)
• Fall City (2022)
• Lower Cherry Creek (2019)

• Three Forks Park (1998)
• Snoqualmie Tree Farm 

Conservation Easement (2009)
• Griffin Creek Natural Area (2014)
• Raging River Natural Area (2017)

Removal of bank-hardening rock/concrete, 
raised berms, or other structures meant to 
keep a river constrained to its channel. Set-
back involves placing the structure further 
from the water’s edge to give the river at 
least some room to move. Aims to help re-
store edge habitat, channel migration, and 
reconnect a river with its floodplain.

Removal or modification of instream struc-
tures that are known to block fish passage, 
resulting in increased access to habitat.

Strategically removing harmful invasive 
flora and/or fauna and replacing them 
with native species through planting and 
protective measures.

Install large logs and arrays of logs (“large 
woody debris”) to help slow the flow of wa-
ter, which helps create fish rearing habitat, 
provides refuge from predators, decreases 
water temperature, and traps organic ma-
terial that feeds bugs so we can feed fish. 
Considered to be a stopgap measure while 
riparian areas are restored and mature.

Planting native trees and shrubs along 
riverbanks (“riparian areas”) to provide 
cooling shade, reduce erosion, (eventually) 
provide large logs to the river, and help 
filter pollution.

Purchase of fee simple lands, conservation 
agreements, and other mechanisms to per-
manently protect undeveloped lands.

Strategic Land 
Protection

Levee / 
Revetment 
Removal or 
Setback

Fish Passage 
Barrier 
Removal

Invasive 
Species Control

Large Woody 
Debris 
Installation

Riparian 
Restoration

PROTECTION

Protection is any activity that is undertaken to preserve lands 
or waters for ecological purposes. It might be the fee-simple 
purchase of lands, a conservation easement, a new or improved 
regulation that helps limit adverse impacts, or other measure 
undertaken to conserve water resources or salmon habitat.

Protecting intact habitat and water resources is critical for long-
term salmon recovery and watershed health. The Snohomish 
Basin is rapidly urbanizing. Development can cause or exacerbate 
poor water quality, destroy or degrade wetlands and riparian for-
ests, alter hydrologic processes, and degrade shorelines. Scientists 
predict that climate change will reduce snowpack by 40-60% 
over the next 50 years, increasing the magnitude of peak flows, 
reducing spawning flows, causing dangerous low water events, 
and raising stream temperatures. In response, partners are strate-
gically securing lands to protect stream flows and salmon habitat. 
Map 1 highlights areas protected since 2016.

KEY PROTECTED LANDS (2016-2020):

1. $9.5 M invested to protect the Snoqualmie and SF Sky-
komish headwaters. Headwaters provide plentiful, cool 
water for downstream areas. A total of $9.5 million was 
invested in protection efforts such as the Washington 
Department of Natural Resources Mt Si and Middle Fork 
Natural Resources Conservation Areas and Maloney Creek 
Old Growth Acquisitions.

2. $19.8 M invested by the Conservation Futures Tax 
(CFT) / Parks Levy (PL) Grant Program to protect more 
than 3,760 acres. Acquisitions of critical intact habitat and 
restoration opportunities were made across the watershed 
due to the support of the CFT/PL program. 2020 was a 
landmark year with $10.2 M secured for conservation purposes 
in the watershed.

3. The King County Land Conservation Initiative (LCI) is 
critical to our success. The LCI seeks to secure 65,000 acres 
of the last, most important natural lands and urban greenspa-
ces by 2050, before they are lost forever. A LCI Interactive Map 
was developed to highlight acquisitions made since 2016.

Want to learn more about the value of protected lands 
and how we can achieve protection goals?

See the 2015 Snohomish Basin Protection Plan, www.ti-
nyurl.com/W7-SBPP and the 2017 Climate Change Impacts 
to Salmon Issue Paper,  www.tinyurl.com/W7Clim

February 7, 2020 flood in Snoqualmie Valley 
near Fall City.

http://www.tinyurl.com/W7-SBPP
http://www.tinyurl.com/W7-SBPP
https://www.govlink.org/watersheds/7/pdf/SnohomishClimatePaper/ClimatePaper2017.pdf
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Conservation Strategy Description Examples

• City of Duvall – Surface and 
Stormwater Management Plan 
(2018)

• Stormwater Case-Studies – 
City of Snoqualmie Natural 
Infrastructure Assessment (2020)

• Nature Vision
• Sound Salmon Solutions (SSS) 

Community Action Training 
School

• Puget Sound Day on the Hill
• Forum’s Legislative Advocacy
• Snoqualmie Valley Stewardship 

Handbook

• Tulalip Tribes Beaver 
Reintroduction

• Puget Sound Innovation Stories
• Beavers Northwest

Our native beavers are missing from many 
places. By allowing beavers back into our 
waterways, we help these ecosystem engi-
neers help us. Beaver dams can help store 
and cool water, help raise the water table 
and recharge groundwater, and provide 
coho habitat.

Projects and programs that focus on out-
reach to residents and decision-makers, 
learning opportunities and/or environmen-
tal stewardship to instill a sense of place, 
encourage appreciation of natural resourc-
es, and promote environmental literacy. 
Many programs involve schoolchildren.

Human-built hard surfaces, like pavement, 
mean that a lot of pollution is washed into 
local waterways when it rains. By using 
“green” stormwater techniques such as 
vegetated rooftops, roadside bioswales, 
and reducing the amount of hard surfaces 
in our communities, we can better filter and 
clean the water that reaches our streams.

Beaver 
Reintroduction

Stormwater 
Improvements 
/ Green 
Infrastructure

Education & 
Outreach

• McElhoe Pearson Restoration 
Project (2012)

• Wetland Enhancement at Chinook 
Bend

Conversion of degraded lands to wetlands 
to create habitat, filter pollution, and help 
soak up floodwaters like a sponge.

Wetland 
Restoration

• SCL / MTSGT Stossel Creek (2020)Planting of native trees, grasses, and shrubs 
in upland (non-riparian) areas to reduce 
erosion, create habitat, sequester carbon, 
and benefit hydrology.

Upland 
Reforestation

The Seattle City Light (SCL) Tolt Large Wood and the Beckler River Engineered Log Jams (ELJs) projects installed large 
logs and arrays of logs to help slow the flow of water, which helps create fish rearing habitat, provides refuge from 
predators, decreases water temperatures, and traps organic material that bugs and fish rely on for food.
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At least $19.1 million per year is needed to ‘get back on track’ 
for salmon recovery in the Snoqualmie and SF Skykomish 
watersheds. While funding opportunities for projects in the 
basin have increased over the past 5 years, we continue to 
fall short of our funding goals, averaging $2.7 million per year 
(2016-2020). That’s just 14% of what’s needed.

Since 2005, a mix of a few local, state, and federal funding 
sources have funded salmon habitat restoration in the 
Snoqualmie and SF Skykomish watersheds (see the funding 
chart, right). While overall project costs are increasing due 
to labor, materials, and inflation, the 2016-2025 funding 
target of $19.1 million per year is largely due to the backlog 
of recovery projects that were not funded during the previ-
ous decade (2005-2015). Additional funding is also needed 
for future protection projects, capacity building, and other 
critical needs.

Funding for Salmon Recovery

While funding opportunities 
for projects have increased 
over the past 5 years, we 
continue to fall short of our 
funding goals.

10-year funding shortfall 
of $82.3 M added 

to new 10-year target
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Local
$6,930,912

Funding Gap
$82,333,284

State
$6,859,864

Federal
$61,533

HIGHLIGHT
Local partners lead the way
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Restoration funding in the Snoqualmie 
and South Fork Skykomish between 2005-
2020 has been provided by local, state, and 
federal programs (does not include funding 
for protection, such as King County Conser-
vation Futures Tax or Parks Levy funding for 
land acquisitions).

Local and state funding partners demonstrated an increased 
commitment to salmon recovery in recent years by creating 
or bolstering multi-objective funding sources. Some of these 
new grant programs for projects in the Snoqualmie and SF 
Skykomish watersheds are listed in the table below.

Where can projects 
be located? What new funding opportunities were created or increased (2016-2020)?

• $5.2 M per year: Open Space River Corridors (OSRC). King County Parks created a 
new multi-benefit grant program that supports floodplain reconnection for the next 
5 years (2019-2024).

• $9 M per year: Flood Risk Reduction Grant Program (FRR). The King County 
Flood Control District added 3 new multi-benefit categories to the FRR program: 
Urban Streams ($3 M), Culvert Replacement/Fish Passage ($3 M), and Coastal 
Erosion/Flooding ($3 M).

• $20 M per year: Streamflow Restoration Competitive Grants. The Washington 
State Department of Ecology launched a new state-wide grant program that 
supports streamflow restoration projects for next 15 years (2019-2034).

• $2 M per year: Cooperative Watershed Management Grant Program (CWM). 
The King County Flood Control District doubled its investment in CWM.

Snoqualmie and SF 
Skykomish watersheds

All of King County

All of Washington State

Armored banks constrain rivers and speed up 
the flow. Rivers without bank armor can me-
ander. Meanders and curves create slow-water 
edge habitat—good for young fish. Rivers 
A, B, and C cover the same 2 miles, but while 
rip-rapped River A has 0 acres of slow water 
habitat, meandering River C has 109.3 acres!

King County engineers Rachael Vaicunas 
(left), Scott Muchard (center) and Cristina 
Olivares (right) overseeing culvert remov-
als at the San Souci project site on the Tolt 
River in 2018.

ARE RECOVERY PROJECTS WORKING? 

Once a restoration project is done, monitoring tells us whether 
we are doing the best we can for the watershed. Much like run-
ning a business, we want to balance the books and continually 
assess our practices to learn where we are getting the most ben-
efit for our investments, then continue to invest in those areas.

Monitoring can tell us:

• are these projects working to improve conditions for fish? 
How?

• should we do things differently next time?
• are we making the most cost-effective choices?

Between 2015 and 2020, results rolled in from a number of 
monitoring and assessment projects that the Forum funded. 
What did we learn from these projects and how can we use 
that knowledge to better recover Snoqualmie salmon?

RESTORATION FUNDING FOR SALMON RECOVERY PROJ-
ECTS IN THE SNOQUALMIE AND SF SKYKOMISH WATER-
SHEDS, 2005-2020.

New funding sources for multi-benefit projects have emerged 
over the past decade, such as the Floodplains by Design 
program, which has helped bring more than $4 million to 
the Snoqualmie Watershed since its inception. While these 
increases in funding are positive, the overall funding level 
remains far below what is needed to achieve recovery.

WHO IS FUNDING SALMON RECOVERY?

Local, state, and federal support for recovery  
(2016-2020) 

The majority of funding for Snoqualmie restoration over the past 
five years has come from four sources:
Local
1. The King County Flood Control District Cooperative Watershed 

Management Grant Program (CWM) ($4.1 M),
2. King County Surface Water Management budgets ($2.3 M),

State
3. The Salmon Recovery Funding Board / Puget Sound 

Acquisition and Restoration Program ($4.1 M).

4. The Washington Department of Ecology Streamflow 
Restoration Competitive Grants and 319 Water Quality 
Grants ($2.5 M)

While these are important 
investments, this accounts 
for only 14% of the total 
funding needed between 
2016 and 2020.

A

2 Miles

B

C



Restoration projects Bank stabilization projects
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In 2020-2021, King County studied five Snoqualmie River projects to find out if and how these projects 
improved edge habitat conditions, and if young salmon liked the projects, too!

The results: while all habitat improvement projects can benefit young salmon, approaches that focus on 
removing bank armoring to restore river processes are more effective overall than approaches that focus on 
adding habitat structures to armored banks.

Typically self-sustaining over time; do not require human 
inputs, $ and maintenance

Typically not self-sustaining over time; require human 
inputs, $ and maintenance

Create structures to prevent bank erosion

May add bank armoring to accomplish goalsMay remove bank armor to accomplish goals

Focus on flood risk reduction and may include habitat 
elements such as vegetation or large logs.

Focus on ecological and habitat goals

Restore natural process of bank erosion, which over 
time creates desired habitat features

There are two broad groups of large river projects: those that focus mainly on restoring river process, and 
those that focus more on creating a specific structure, such as bank stabilization projects like levee repairs.

Type of project Project Name
What questions was it 
trying to answer? Take-home Message

Status & trends 
monitoring:
How is the 
watershed, or 
the salmon 
population, doing 
in the big picture? 
Is it getting better, 
staying the same, 
or getting worse?

Project 
effectiveness 
monitoring:
For a specific 
project, did we have 
the intended effect?

Research and 
data gaps: 
Answering 
questions about 
fish biology, river 
process, human 
impacts, and 
more—questions 
that will help us 
hone our recovery 
strategies. 

Snoqualmie Basin 
Smolt Trap

Upper Carlson Fish 
Monitoring

Snoqualmie 
River Juvenile 
Yearling Chinook 
Habitat Use and 
Distribution 

2016 Snoqualmie 
River Water 
Temperature Study 

WRIA 7 King 
County Fish 
Passage Data Gap 
Evaluation

Aquatic Habitat 
Conditions in 
the Lower Tolt, 
Snoqualmie, and 
Raging Rivers

Tolt River Snorkel 
Steelhead Census

How many outmigrating 
juvenile salmon are there, 
what species, and how big? 
This helps us understand 
how populations are doing 
over time.

Did the Upper Carlson 
restoration project improve 
fish habitat? How do fish use 
the new habitat, compared 
to degraded habitats?

A small, mysterious group of 
young Chinook stay a whole 
year in the Snoqualmie before 
heading to Puget Sound—
and these fish seem to survive 
better to return as adults. 
Where can yearlings be found 
in the river and what type of 
habitats do they use?  

How does groundwater 
help cool down a special 
stretch of the Snoqualmie 
River between Fall City 
and Carnation? Do we see 
this even in the hottest, 
driest years?

How should we prioritize 
which fish passage 
barriers in the Snoqualmie 
floodplain to fix first?  

How many adult summer 
steelhead are returning to 
the Tolt River? This helps us 
understand how populations 
are changing over time.

How has fish habitat changed 
since the Salmon Plan was 
written in 2005? Where has it 
improved, stayed the same, 
or gotten worse?

Numbers of outmigrating juveniles are still 
far below desired targets, and based on 
adult returns, not enough offspring are 
surviving per parent to be able to increase 
the population. This means we have more 
work to do to increase freshwater habitat 
quality and quantity.

By removing riprap bank armoring and 
allowing natural river processes to take 
place, the project increased habitat. Juvenile 
salmonids used that habitat at a higher rate 
than they used nearby riprap banks. This 
shows us that process-based restoration is 
a good approach for salmon recovery.

Yearling Chinook seem to be everywhere in 
the mainstem Snoqualmie. More of them 
seem to use natural edge habitats like sand 
and gravel bars and unarmored banks 
rather than armored banks. Given the wide 
distribution of these fish and that fact that 
they are present year-round, we need to 
incorporate yearling Chinook habitat 
needs into restoration projects. 

Even during very hot summers, 
groundwater-influenced river reaches of 
the Snoqualmie can provide important cool 
areas (“thermal refuges”) to help fish survive. 
We need to continue to study and protect 
these special cooling areas as part of our 
salmon recovery strategy.

A partial barrier on Tuck Creek turned out 
to be the highest priority for fixing. We also 
learned important lessons about how to 
strategize and scope fish passage projects.  

Numbers of returning adult summer 
steelhead are still way below recovery 
targets.

Fish habitat has only improved marginally 
since the adoption of the 2005 Salmon Plan. 
Degraded conditions are mostly staying 
the same, while few—like the amount of 
armored bank—are getting better. We need 
to increase the speed and magnitude of  
recovery efforts to meet our goals.

HIGHLIGHT
How Snoqualmie River habitat projects are helping salmon

Degraded – Impaired 
hardened edge habitat

Bioengineered edge habitat 
that incorporates habitat 
elements into hardened edge 

Natural edge habitat from 
process based restoration

Riprap Bank Biorevetment

Unarmored Bank

Backwater

Bar

Harder banks
More structural elements

Softer banks
More natural process allowed

Compared to traditional riprap 
armored banks, all improved edge 
habitat types (natural and  ‘en-
hanced bank stabilization’) can 
benefit juvenile Chinook. But not 
all projects are created equal. To 
maximize habitat improvement, 
process-based restoration is the 
best approach. If bank stabilization 
is necessary to protect people and 
infrastructure, then bioengineered 
approaches that incorporate habitat 
elements are better than traditional 
riprap armored designs.

Further, one size does not fit all when 
it comes to what baby salmon need. 
Young salmon use different edge hab-
itats as they grow, so it’s important to 
have a diverse suite of edge types.

For more details: 
www.tinyurl.com/SnoqProj21

http://www.tinyurl.com/SnoqProj21
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Strides towards improved watershed health and increases in 
funding over the past five years - alongside increasing numbers 
of small salmon - are cause for celebration. The resolve of the 
Puget Sound salmon recovery community and the Snoqualmie 
Watershed Forum to continue investing in the 50-year salmon 
recovery effort remains strong, and opportunities abound for 
projects that benefit salmon as well as farmers and our com-
munities in terms of increasing open space and reducing flood 
hazards. The state legislature is poised to increase funding and 
institute policies that benefit salmon as well.

To make the most of increasing funding opportunities and previ-
ous investments, the Forum and our partners can:

• continue to fund science and planning to put forward ideas 
for new habitat protection and restoration that will make 
the most difference to salmon;

• encourage regulations, grant programs and planning efforts 
that allow habitat improvements to move ahead efficiently 
while keeping tribal and community needs at the forefront;

• continue to implement and advocate for large-scale 
freshwater habitat restoration projects that restore a 
diversity of habitat types;

Looking Ahead

Strides towards 
improved watershed 
health and increases 
in funding over 
the past five years - 
alongside increasing 
numbers of small 
salmon - are cause 
for celebration.
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• protect lands with intact habitat;
• continue engaging with our partners at the Fish, Farm, 

Flood table to develop programs, studies and projects that 
benefit tribes and salmon while also supporting farmers 
and other local businesses and residents;

• build local capacity to implement projects by providing 
opportunities for knowledge sharing and coordination 
among partners; and

• support a Snoqualmie and South Fork Skykomish-wide 
prioritized list of fish passage barriers for removal.

We can promote equity, diversity and inclusion by:
• seeking out services run by diverse small businesses;
• supporting the Snoqualmie Tribe and Tulalip Tribes in 

selecting tribal youth to serve on the Forum;
• engaging with WRIA 7 communities directly about the work 

of the Forum and its partners; and
• highlighting the rights and values of the Snoqualmie Tribe 

and the Tulalip Tribes.

Climate change and human population growth loom as enor-
mous threats to salmon recovery. Advocating for big changes 
in energy use and climate-changing emissions and supporting 
actions that create resiliency for our salmon, rivers and people 

may be the most important work we can do moving forward. 
We can also:

• continue to participate in and advocate for a 
riparian buffer implementation agreement with the 
Snoqualmie Fish, Farm, Flood coalition to establish 
riparian shade over more channels;

• advocate for streamlined permitting and grant 
programs for habitat projects;

• encourage wildfire and flood risk reduction 
strategies that promote natural processes such as 
maintaining large trees and beaver ponds; and

• support policies and incentives that accelerate 
habitat restoration and protection at the state and 
local level.

A range of important efforts that focus on the ocean and 
shorelines are underway, including several led by the basin’s 
co-managers (Tulalip Tribes, Washington Department of Fish 
and Wildlife), the National Oceanic and Atmospheric Admin-
istration, and Long Live the Kings. Since these marine areas 
are not the focus of the Forum, we can support the efforts 
of these partners while focusing on protecting and restoring 
freshwater habitat. For salmon populations to be able to 
withstand ongoing poor ocean conditions, it’s important to 

Snoqualmie Watershed Forum members 
participate in an annual tour of restoration 
projects, such as this tour at the Tolt River 
Floodplain project on July 20, 2016.

For salmon 
populations to be able 
to withstand ongoing 
poor ocean conditions, 
it’s important to build 
resilience in other 
parts of their lifecycle, 
namely, freshwater 
and estuary rearing 
habitat, that provide 
some cushion when 
the ocean conditions 
are bad.
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We would like to acknowledge the Snoqualmie Watershed Forum funding 
partners: King County, Snoqualmie Tribe, Tulalip Tribes, the cities of 
Snoqualmie, Duvall, North Bend, and Carnation and the Town of Skykomish. 

Funding for the Cooperative Watershed Management grant program is 
provided by the King County Flood Control District.

build resilience in other parts of their lifecycle, namely, fresh-
water and estuary rearing habitat, that provide some cushion 
when the ocean conditions are bad.

HOW CAN I HELP?

No matter who you are, you can directly help recover salmon 
and protect watershed health. You can contribute to salmon 
recovery by:

• Volunteering
• Practicing salmon-friendly gardening
• Eating locally
• Conserving water
• Talking about environmental priorities and salmon recovery 

with your elected representatives
• Applying for grants to do restoration, education, or 

monitoring, and more

Visit the Forum’s website for more details, studies, and latest news 
on efforts to recover salmon and protect watershed health in the 
Snoqualmie and SF Skykomish watersheds.

www.govlink.org/watersheds/7/action

RESOURCES

See www.govlink.org/watersheds/7/plans-studies for the 
documents referenced in this report:

Snohomish Basin Protection Plan - 2015 
www.tinyurl.com/W7-SBPP

Climate Change Impacts to Salmon Issue Paper - 2017
www.tinyurl.com/W7Clim

Snoqualmie River Project Effectiveness Evaluation - Aquatic 
Habitat and Juvenile Salmonid Observations - 2021
www.tinyurl.com/SnoqProj21

Snohomish River Basin Salmon Conservation Plan:  Status and 
Trends - 2019
www.tinyurl.com/W7Status

Support local farmers by shopping at 
Farmer’s Markets or signing up for produce 
delivered to your door.
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