
2020 State of Our Watersheds Report
Nooksack River Basin

Nooksack Indian Tribe
The Nooksack Indian Tribe is a recognized 

tribe under the Point Elliott Treaty of 1855 
and has about 2,000 enrolled members. Tra-
ditionally, the Nooksack people occupied the 
watershed of the Nooksack River from the 
high mountain area surrounding Mount Bak-
er to the salt water of Bellingham Bay, and 
extended into Canada north of Lynden and in 
the Sumas and Abbotsford areas. The primary 
Nooksack area was the Nooksack River wa-
tershed from near its mouth to the headwa-
ters surrounding Mount Baker, plus most of 
the Sumas River drainage south of the present 
international border. Traditionally, the tribe 
fished Nooksack River waters and by descent 
or marriage ties also fished the Fraser, Skagit 
and Samish rivers. Similarly, the resources of 
Birch Bay and Semiahmoo Bay would have 
been accessed through these kin ties before 
these areas were abandoned by their na-
tive people in the early to mid-19th century. 
Nooksack is a place name that translates to 
“always bracken fern roots,” illustrating close 
ties to the land and the resources that continue 
to give strength to Nooksack people.1

AreA of Interest

Our natural resources are our 
responsibilities and our culture is the law 

of the land. It is what ties us to everything. 
Our fish and wildlife, our clean water and 
our forestlands are disappearing and with 
them our way of life. We as Nooksack people 
have nothing left to give, so it is important 
for us to hold accountable those responsible 
for protection of what little is left, while 
educating ourselves as to what we can do as 
individuals.

– GeorGe swAnAset Jr.
nAturAl & CulturAl resourCes DIreCtor
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The Nooksack River watershed is 
832 square miles, the largest drainage in 
WRIA 1, and the fourth largest drainage 
in Puget Sound. It has three main forks: 
the North, Middle and South that origi-
nate in the steep high-elevation headwa-
ters of the North Cascades and flow west-
erly descending into flats of the Puget 
lowlands. The North and Middle Forks 
are glacial rivers and originate from 
Mount Baker. The South Fork is a snow- 
and rain-fed river and originates from the 
non-glaciated slope of the Twin Sisters 
peaks. The Middle Fork flows into the 
North Fork upstream of where the North 
Fork confluences with the South Fork 
to form the mainstem Nooksack River. 
The mainstem then flows as a low-gra-
dient, low-elevation river until flowing 
into Bellingham Bay. Historically, the 
Nooksack River alternated between 
flowing into Bellingham Bay, and flow-
ing through the Lummi River, and into 
Lummi Bay.

While the Nooksack Tribe’s ancestral 
home extends beyond the boundaries of 
the Nooksack watershed into watersheds 
adjacent, the Nooksack basin is central 

to the ancestral home as well as present 
home of the Nooksack Tribe. The Nook-
sack Tribe’s reservation is located along 
the Nooksack River in the town of Dem-
ing, downstream from the confluence 
of the South and North Fork Nooksack 
Rivers; trust lands extend upstream to 
the lower reaches of the forks and down-
stream toward the town of Everson, as 
well as to the Sumas watershed.

Euro-Americans began settling the 
area in the 1850s primarily for the log-
ging resources, with some arriving for 
opportunities in prairie farming and min-
ing. Lowland clearing for agriculture 
began in earnest by the 1890s and by 
1925, nearly all of the lower mainstem 
and delta forests had been converted to 
agricultural land.1,2 Since 1950 land-use 
conversion has primarily been for com-
mercial, residential, urban and industrial 
development.3  

The Nooksack River and independent 
watersheds (WRIA 1) have five species 
of anadromous salmon: pink, chum, chi-
nook, coho and sockeye; and three of 
anadromous trout: steelhead, cutthroat 
and bull trout.4,5

WRIA 1: Mountains

Land 
Jurisdiction

Map Data Sources: USFWS 2018,6 WAECY 2018,7 WAECY 2018a,8 WAECY 1994,9 WADNR 2014c,10 WADNR 2014d,11 WADOT 2013,12 SSHIAP 200413



Nooksack Indian Tribe 3

Chapter Summary
Nooksack Indian history goes back thousands of years, or from 

time immemorial. There is nothing in that history of their people 
ever living anywhere outside of this region. The Nooksack Tribe 
were signatories of the Point Elliott Treaty in 1855 and exchanged 
land holdings while retaining hunting, fishing and gathering rights. 
They were expected to move onto the Lummi Reservation but de-
clined. This affected their federal status as a tribe, but the Nook-
sack tribal community held together and remained a part of their 
ancestral home in the Nooksack watershed and surrounding areas. 
In 1973, they were granted federal tribal status. They are currently 
a tribe of 2,000 members, and they continue to make their home in 
the Nooksack River watershed. 

The primary limiting factors to salmon recovery are the quantity 
and quality of habitat in the watersheds where salmon begin and 
end their lives. The treaty tribes believe the salmon recovery effort 
should focus on those waters.

The State of Our Watersheds Report examines key indicators 
of habitat quality and quantity across the watersheds in the tribe’s 
Usual and Accustomed fishing areas as defined by U.S. v. Washing-
ton (Boldt decision). The 1974 ruling upheld tribal treaty-reserved 
rights, including the right to half of the harvestable salmon return-
ing to Washington waters every year, and established the tribes as 
co-managers of the salmon resource.

The goal of the State of Our Watersheds Report is to provide 
tribes with a basic assessment of the health of their watersheds 
and to gauge progress toward salmon recovery. This report is part 
of the Treaty Rights at Risk initiative begun by the tribes in 2011 
as a call to action for the federal government to exercise its trust 
responsibility to the tribes and lead a more coordinated and effec-
tive salmon recovery effort. More information is available at www.
treatyrightsatrisk.org.

For this report, the Nooksack Tribe has focused on portions of 
their watersheds that are of greatest concern because of habitat loss 
and degradation. It is important to note that the State of Our Water-
sheds Report is a living document that will be updated as new data 
become available, providing both a metric for assessing changes 
in salmon habitat and a method for monitoring those changes. The 
report also will be used to quantify the progress made with the 
region’s salmon recovery plans.

Principal Findings

Commercial Shellfish Growing Conditions Have 
Improved in Drayton Harbor and Birch Bay

In 2019, the Washington Department of Health (WADOH) fully 
approved 4,713 acres of commercial shellfish harvest area in Dray-
ton Harbor and Birch Bay. At the same time, WADOH prohibited 
from harvest 1,847 acres of commercial shellfish growing area 
and left unclassified 1,297 acres of commercial shellfish growing 
areas. In both locations, nonpoint source pollution, wastewater 
treatment plants and boat marinas continue to force areas of com-
mercial shellfish-growing into prohibited and unclassified status. 

Shoreline Armoring Continues to Impact Forage 
Fish Habitat in Whatcom County 

There are an estimated 152 miles of marine shoreline in What-
com County, and over 88 miles (58%) are either modified or ar-
mored. Since August 2014, WDFW has issued marine shoreline 
permits for 15 Hydraulic Permit Applications (HPA) in WRIA 01. 
Only one of the 15 permits was for a beach or shoreline enhance-
ment project. The other 14 permits all replaced hard armoring with 
hard armoring, and maintained the shoreline in a degraded state 
that continues to negatively impact forage fish spawning.

Floodplain Habitats Are Critical to Chinook 
Productivity as Climate Change Increases 
Variability of Winter Freshwater Flows in the 
Nooksack River

A recent study found that variation in North Fork Nooksack Riv-
er winter streamflow (October-January) increased by 27% from 
1950 to 2010. Increased variability in winter freshwater flows had 
a more negative effect on chinook productivity than any of the 
other climate signals researched within the study.

South Fork Nooksack River’s Edge Improved to 
Provide More High Value Habitat for Juvenile 
Chinook

The lower South Fork Nooksack River increased from 85.5% 
natural bank edge to 88.5% natural bank edge between 2005 and 
2016, nearly meeting the target for a good condition. Of the nine 
WRIA 01 SRP planning reaches that make up the lower South 
Fork Nooksack River, the percent of natural edge habitat declined 
in only two reaches (Van Zandt and Standard) during this time 
frame. Every planning reach has over 80% natural bank edge, ex-
cept for the BNSF reach which remains more heavily impacted by 
riprap that is protecting the railroad.

Lack of Forest Cover Persists in the Inhabited 
Lowlands

In 2016, percent forest cover in the lowland inhabited area of the 
Nooksack River watershed and independent drainages of WRIA 
01 was 35% and in a poor condition with respect to watershed 
health. From 2011 to 2016 percent forest cover and condition re-
mained unchanged. From 1992 to 2016, percent forest cover de-
clined by an estimated 2.6% in that same area.

Reforestation Still Needed in Nooksack River 
Riparian Zone to Reach Long-Term Chinook 
Recovery Targets

Between 2011 and 2017, the Nooksack River riparian zone lost 
196 acres of its forest cover, 154 acres (78%) to natural channel 
migration and bank erosion and 42 acres (22%) to human land use. 
Over roughly that same period, 78 acres of riparian forest were 
restored in the Nooksack River riparian zone. Riparian replanting 
of trees exceeded human removal of trees from 2011 to 2017, but 
after accounting for natural forest cover loss there was a net loss 
of 118 acres in the Nooksack River riparian zone, during that time 
period.
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Recovery Efforts Show Signs of Improvement 
But Still Lagging in Key Indicators

At the 15-year mark of the Puget Sound Salmon Recovery Plan, 
a review of a selection of key environmental indicators for the 
Nooksack watershed shows improvements in water quality, riv-
er edge habitat, forest road improvements and the removal of the 
Middle Fork Nooksack River dam. But degradation has occurred 
with the continued permitting of shoreline armoring, loss of ri-
parian forest cover and an increase of road crossing barriers. The 
Nooksack Tribe is leading the effort to conduct a broader account-

ing of habitat status and trend to inform an update of the Nooksack 
chapter of the Puget Sound Salmon Recovery Plan.

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.

Anadromous Barrier Culverts Have Increased
A total of 662 anadromous fish barrier culverts have been iden-

tified in the WRIA 01 area through 2019. This is an increase of 58 
identified barrier culverts since 2014. Over 75% of barrier culverts 
are either privately owned (50%) or county owned (27%). For bar-
rier repair to exceed the addition of new barriers, all ownerships 
need to accelerate their schedule for culvert barrier repair.

Forest Road Maintenance and Abandonment on 
Schedule to be Completed in the Upper Nooksack 
Watershed by 2021

 Implementation of road maintenance and abandonment plans, 
as required by the Washington state Forests and Fish rule has led 
to the repair and/or abandonment of the majority of 1,426 total 
miles of private and state-owned forest roads in the Upper Nook-
sack River watershed. RMAP implementation has also resulted in 
the repair or removal of 128 of 132 (97%) culverts on private and 
state-owned forest roads. Remaining road work and culvert work 
falls on Sierra Pacific lands and is on track to be completed by 
2021.

Middle Fork Nooksack River Dam Has Been 
Removed 

Removing the Middle Fork Nooksack River Dam restored ac-
cess to 16 miles of relatively pristine habitat for threatened chi-
nook salmon, bull trout and steelhead in the Middle Fork Nook-
sack River. It is estimated that removing the dam will increase 
chinook in the North and Middle Forks by more than 30% and will 
increase steelhead habitat in the Middle Fork Nooksack by 45%. 
For the Nooksack Tribe, removal of the dam returns a physical and 
spiritual connection to the Middle Fork Nooksack River that has 
been disrupted since the dam was built in 1962.

Conclusion

Climate continues to change the flow and chemistry of fish hab-
itat in Puget Sound and the Nooksack River watershed. Tempera-
tures are rising, precipitation is coming at different times, less as 
snow and more as rain. Flows in the winter are variable and chi-
nook are directly threatened.

Land-use patterns no longer change the landscape at a rapid pace, 
instead they hold the landscape in an ecologically degraded state, 
and improvement out of that state is either very slow or doesn’t 
occur at all. Lowland forests were cleared in the region in the late 
19th century, and remain that way today. Shoreline armoring that 
is in place, degrading the freshwater and marine shorelines, gets 
repaired, but remains in a degraded state. With each passing year, 
we continue to find new barrier culverts. 

On the other hand, the Nooksack Tribe, working with Lummi 
Nation and other salmon recovery partners in the region, makes 
constant strides with restoration efforts. Edge habitat in the low-
er South Fork is improving for juvenile salmon. Acres of riparian 
forest are being planted. And, after nearly 60 years, the Middle 
Fork Nooksack River Dam has been removed. All of the research, 
planning, education, cooperation, volunteering and on-the-ground 
work that goes into these projects is critical to salmon recovery. 

Every measure that can be taken to integrate climate change into 
planning, restoration and recovery has to be taken. While we ad-
dress the legacy impacts that affect the current environment, we 
also need to plan for the forecast environment, as by 2080 it will 
be too late to react.  

The legal and regulatory framework already in place to uphold 
the treaty rights of the tribe and protect the salmon needs to be 
funded and enforced. Without priority funding and dedicated en-
forcement, the behavioral shift that needs to occur at a societal lev-
el will occur too slowly. Enforcement of the law will need to oc-
cur at all levels of government, including local government where 
most of the environmental laws are implemented.

Review of the trend of these key environmental indicators since the 2016 State of Our Watersheds Report shows improvements in 
some and a declining trend in shoreline armoring, reforestation of riparian zones and fish barriers:
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The tribe continues 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.

The 2005 WRIA 1 Salmonid Recovery Plan identified both 
near-term and long-term actions necessary to recover salmon. Due 
to the critically low natural-origin abundances of both Nooksack 
chinook populations and consistent with the voluntary approach 
promoted by the Shared Strategy for Puget Sound, the plan fo-
cused largely on implementation of voluntary restoration projects 
to substantially improve habitat capacity and productivity to sup-
port salmon recovery. There was a secondary emphasis on imple-
menting existing regulatory programs and management actions to 
prevent further degradation of ecological conditions. This year, the 
Nooksack Tribe and our partners in salmon recovery in the Nook-
sack watershed, committed to evaluating the effectiveness of past 
salmon recovery actions and incorporating lessons learned into an 
updated recovery plan. Although the updated Recovery Plan will 
not be completed until 2021 at the earliest, it is clear that there is 
a need for increased accountability in salmon recovery in general 
and land-use regulations in particular. Effectiveness monitoring 
needs to be expanded and results reported to both decisionmakers 
to inform adaptive management and the broader public to ensure 
continued public support for salmon recovery. Looking ahead, the 
Nooksack Tribe has identified the following necessary actions:

Habitat
• Continue to monitor effectiveness of and adapt habitat res-

toration projects.
• Expand and diversify restoration efforts to process-based 

restoration (wetland, riparian, floodplain).
• Increase the pace of local fish-passage barrier corrections. 
• Integrate habitat restoration into floodplain planning pro-

cess and prioritize actions that help recover important salm-
on stocks.

• Monitor effectiveness of land-use regulations and hold de-
cisionmakers accountable when issues arise.

Water Quality
• Expand implementation and monitoring of TMDLs and 

other cleanup plans, including the South Fork Nooksack 
Temperature TMDL.

Water Quantity
• Model and/or monitor the impacts of consumptive water 

use on streamflow and continue to work with Ecology to 
protect instream flows.

• Plan, implement and monitor projects that restore stream-
flows, especially for priority species.

Monitoring and Climate Change
• Continue to monitor status and trends of key ecosystem ele-

ments (water quality, water quantity, habitat).
• Continue to incorporate climate science into planning and 

action to build ecosystem resilience to climate change.

Looking Ahead

Tribal Indicator Status
Trend Since 
SOW 2016 

Report

Water Quality - Shellfish
In 2019, the total acres of fully approved commercial shellfish harvest area has increased since 2016 in both Drayton Harbor and 
Birch Bay. Drayton Harbor went from 0 acres to 1,577 acres fully approved and Birch Bay saw a 12% increase to 3,136 fully 
approved commercial shellfish harvest area. 

Improving

Shoreline Modifications / Forage Fish

Since August 2014, WDFW has issued 15 marine shoreline armoring Hydraulic Permit Applications in WRIA 01 and only one is for 
a nearshore restoration project.  The other 14 permits all replaced hard armoring with hard armoring, and maintained the shoreline in 
a degraded state that continues to negatively impact forage fish spawning.

Declining

Climate Change - Flows

Floodplain protection and restoration is critical to the protection of the chinook productivity in the North Fork Nooksack River. The 
variation in North Fork Nooksack River winter streamflow (October-January) increased by 27% from 1950 to 2010. Increased 
variability in winter freshwater flows has a more negative effect on chinook productivity than any of the other climate signals 
researched. 

Concern

River Edge Habitat

The lower South Fork Nooksack River increased from 85.5% natural bank edge to 88.5% natural bank edge between 2005 and 2016, 
nearly meeting the target for a “good” condition. Of the nine WRIA 01 Salmon Recovery Plan planning reaches that make up the 
lower South Fork Nooksack River, only two (Van Zandt and Standard) saw decreases in percent natural edge habitat during this time 
frame. Every planning reach has over 80% natural bank edge, except for the BNSF reach which remains heavily impacted by rip rap 
that is protecting the railroad.

Improving

Forest Cover

From 2011 to 2016 percent forest cover and condition remained unchanged. In 2016 percent forest cover in the lowland inhabited 
area of the Nooksack River watershed and independent drainages of (WRIA 01) was 35% and in a ‘poor’ condition with respect to 
watershed health.  From 1992 to 2016, percent forest cover declined by an estimated 2.6% in that same area. No Trend

Riparian Zone Reforestation

Between 2011 and 2017, the Nooksack River riparian zone lost 196acres of its forest cover, 154 acres (78%) to natural channel 
migration and bank erosion and 42 acres (22%) to human land use. Over roughly that same period, 78 acres of riparian forest were 
restored in the Nooksack River riparian zone. Riparian replanting of trees exceeded human removal of trees from 2011 to 2017, but 
after accounting for natural forest cover loss to the river the Nooksack River riparian zone saw a net loss of 118 acres during that time 
period. 

Declining

Stream Blockages - Culverts

A total of 662 anadromous fish barrier culverts have been identified in the WRIA 01 area through 2019, this is an increase of 58 
culverts since 2014.  There were 116 new anadromous barrier culverts surveyed from 2015 through 2019.  Over that same period, 
approximately 58  culverts  that were blocking anadromous fish have been repaired or abandoned and are consider passable to fish. Declining

Stream Blockages - RMAP

The Washington State Forest Road Maintenance and Abandonment Plan (RMAP) has led to the repair and/or abandonment of the 
majority of 1,426 total miles of private and state owned forest roads in the Upper Nooksack River watershed. RMAP has also 
resulted in the repair or removal of 128 of 132 (97%) culverts on private and state owned forest roads.  Remaining road work and 
culvert work falls on Sierra Pacific owned lands and is on track to be completed by 2021.

Improving

Restoration - Dam Removal

Removing the Middle Fork Nooksack River Dam will restore access to 16 miles of relatively pristine habitat for threatened chinook 
salmon, bull trout and steelhead. It is estimated that removing the dam will increase chinook salmon populations in the Nooksack 
River region by more than 30% and will increase steelhead habitat in the Middle Fork Nooksack by 45%. Improving



State of Our Watersheds 20206

In 2019, the total acres of fully approved commercial shellfish harvest area has increased since 2016 in both 
Drayton Harbor and Birch Bay. Drayton Harbor went from 0 acres to 1,577 acres fully approved and Birch Bay 
saw a 12% increase to 3,136 fully approved commercial shellfish harvest area. 

In 2016 there was no fully approved com-
mercial shellfish area in Drayton Harbor. In 
2019, the conditions in Drayton Harbor im-
proved enough to fully approve 1,577 acres for 
commercial shellfish harvest, leaving 2,151 
acres (58%) of commercial shellfish area pro-
hibited from harvest or left unclassified. 

In 2016, Birch Bay had 2,793 acres of ful-
ly approved commercial shellfish area and in 
2019 that number increased by 12%, raising 
the area fully approved to 3,136 acres. At the 
same time 993 acres of commercial shellfish 
area was prohibited from harvest or left un-
classified.  These are signs of improving water 
quality conditions in both watersheds draining 
to these areas but the effect of unclassified sta-
tus is essentially the removal of that area from 
evaluation for commercial shellfish growing. 
While improvements have been made, contin-
ued efforts to improve water quality conditions 
within Drayton Harbor and Birch Bay is crit-
ical.

In both locations, nonpoint source pollution, 
agriculture practices, wastewater treatment 
plants and/or boat marinas continue to force 
areas of commercial shellfish growing into 
prohibited and unclassified status. Moving for-
ward, cleanup and best management practices 
efforts will be tasked to maintain the approved 
growing areas as opened and approved, mov-
ing more prohibited areas towards approval, 
and bringing unclassified areas back to a con-
dition that can be evaluated for possible ap-
proval classification.

nooksACk InDIAn trIbe

Commercial Shellfish Growing Conditions Have 
Improved in Drayton Harbor and Birch Bay

Map Data Sources: WADOT 2020,3 SSHIAP 2004,4 USGS 2018,5

Current Status of Commercial Shellfish Growing Areas in Drayton 
Harbor and Birch Bay.2 

Drayton Harbor and Birch Bay Shellfish Growing Areas
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Shoreline Armoring Continues to Impact Forage 
Fish Habitat in Whatcom County
There are an estimated 152 miles of marine shoreline in Whatcom County, and over 88 miles (58%) are either 
modified or armored.1 Since August 2014, WDFW has issued marine shoreline armoring permits for 15 Hydrau-
lic Permit Applications (HPA) in WRIA 01.2 Only one of the 15 permits was for a beach or shoreline enhancement 
project. The other 14 permits all replaced hard armoring with hard armoring, and maintained the shoreline in a 
degraded state that continues to negatively impact forage fish spawning.

Since August 2014, WDFW has issued 
marine shoreline armoring permits for 15 
Hydraulic Permit Applications (HPA) in 
WRIA 01.4 Only one of the permits was 
a Port of Bellingham project to enhance 
beach cobble and gravel at Little Squal-
icum Beach along Bellingham Bay. Surf 
smelt and/or Pacific sand lance have been 
documented spawning at this site and so 
far is a success. 

The other 14 of the permits, all replaced 
or repaired hard armoring with hard ar-
moring, providing little or no ecological 
benefit for the marine shoreline, and 7 of 

these hard armoring replacement projects 
continue to impact beaches that are docu-
mented as surf smelt and/or Pacific sand 
lance spawning beaches.5 None of the per-
mits issues were for removal of shoreline 
armoring.

Juvenile Puget Sound salmon depend 
on the quantity and quality of nearshore 
habitats for their population viability.6 
Armored shorelines impact juvenile salm-
on’s nearshore migration, food availabili-
ty, safety from predators, and overall sur-
vivability.7 

There is an opportunity for landowners 

to improve the shoreline conditions during 
“repair/replacement” of existing shoreline 
armoring. Soft shore armoring can pro-
tect both private property and improve 
the ecological condition of the shoreline 
and must be prioritized in the state’s per-
mitting process. Only when soft armor-
ing will not provide sufficient property 
protection should hard armoring be used. 
By using these alternative approaches to 
shoreline protection, we can over time, 
begin the process to improve conditions 
instead of continuing the degradation of 
the critical shoreline habitat.

Map Data Sources: CGS 2017,8 PSEMP 2020,9 WADFW 2020,10 SSHIAP 200411
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Floodplain Habitats Are Critical to Chinook 
Productivity as Climate Change Increases 
Variability of Winter Freshwater Flows in the 
Nooksack River
The variation in North Fork Nooksack River winter streamflow (October-January) increased by 27% from 1950 to 
2010.1 Increased variability in winter freshwater flows had a more negative effect on chinook productivity than 
any of the other climate signals researched within the study.2,3 Floodplain protection and restoration is critical to 
the protection of chinook productivity in the North Fork Nooksack River.

In a recent study modeling the ef-
fects of climate change on streamflow 
in the Nooksack River, and ensemble 
of General Circulation Models (GCM) 
predict that the Nooksack River will 
have higher winter flows and lower 
summer flows as a result of climate 
change. This is based on both precipi-
tation timing and higher temperatures.4 
The variability in temperature in the 
winter coupled with more precipitation 
may also mean a higher variability in 
winter streamflow as snow storage of 
precipitation changes elevations de-
pending on the temperature of the pre-
cipitation event. 

Increasing variability of winter 
streamflows may be having a more 
negative impact on chinook salmon 
because the winter season coincides 
with their incubation period, and chi-
nook are most vulnerable to mortality 
during the freshwater incubation peri-
od.5,6 Climate change is expected to in-
crease winter streamflow variability. If 
the effects of this are left unmitigated, 
chinook recovery may be in jeopardy. 

It is unlikely that management ac-
tions to slow climate change will de-
crease the variability of winter fresh-
water flows in the Nooksack River 
system. A more effective approach 
will be to focus on protection and res-
toration actions that buffer chinook 
salmon from increasing flow vari-
ability.7 Floodplain restoration is crit-
ical to this approach, reconnection of 
floodplain channel networks to provide 
more storage and off-channel habitats, 
and restoration of lateral connectiv-
ity of floodplain aquifers will buffer 
against increasing winter streamflow 
variability.8 

Coefficient of variation 
(CV) for each day of the 
water year calculated 
across years, 1951-2012. 
This shows the high 
variability of freshwater 
flows in the North Fork 
Nooksack River during 
the winter months 
(October-January).9
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A multi-channeled section of the Nooksack River floodplain provides the space necessary 
to carry increasingly variable winter flows without disrupting incubating chinook salmon, 
giving them a better chance to survive. 
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South Fork Nooksack River’s Edge Improved to 
Provide More High Value Habitat for Juvenile 
Chinook
The lower South Fork Nooksack River increased from 85.5% natural bank edge to 88.5% natural bank edge 
between 2005 and 2016, nearly meeting the target for a “good” condition.1 Of the nine WRIA 01 Salmon 
Recovery Plan planning reaches that make up the lower South Fork Nooksack River, only two (Van Zandt and 
Standard) saw decreases in percent natural edge habitat during this time frame.2 Every planning reach has over 
80% natural bank edge, except for the BNSF reach which remains heavily impacted by riprap that is protecting 
the railroad.

A lack of natural chan-
nel edge in the lower 
South Fork Nooksack 
River was identified as 
a component of habi-
tat diversity, which is a 
“high impact” limiting 
factor for anadromous 
salmon in the WRIA 01 
SRP.3 Natural edge habi-
tats are slow water areas 
at the edge of channels 
that include bar edge, 
bank edge and logjam 
edge. They are especial-
ly important for juvenile 
salmon, and when they 
have wood associated 
with them, natural edges 
attract even higher den-
sities of juvenile salm-
on.4  

Riprap (artificial bank 
hardening) edge hab-
itats are found in the 
developed landscape 
where the river is being 
constrained to protect 
property and infrastruc-
ture. They are often 
simpler edge types and 
they limit the amount 
of edge habitat available 
to juvenile salmon.5 The 
only riprap added in the 
lower South Fork Nook-
sack since 2005 was in 
the Van Zandt reach for 
further protection of the 
railroad.

The WRIA 01 Salmon 
Recovery Plan (WRIA 
01 SRP) targets for 
“percent natural bank 
edges” are “good” con-

dition (90-100%) and 
“very good” condition 
(100%).6 The lower 
South Fork Nooksack 
River is approaching a 
“good” condition, and 
the restoration strategy 
for edge habitat is in-
creasing the percent nat-
ural edge and improving 

habitat diversity overall. 
As the lower South Fork 
Nooksack is improving 
overall, the railroad con-
tinues to constrain per-
cent natural bank edge 
in the BNSF and the Van 
Zandt reaches.

nooksACk InDIAn trIbe

Percent Natural Edge (2016) by 
WRIA 01 SRP Planning Reach in 
the Lower South Fork Nooksack 
River.

Map Data Sources: Maudlin 2020,7 SSHIAP 
2004,8 WADOT 2017,9 WADOT 2020,10 

WRIA 01 SRP 202011
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Lack of Forest Cover Persists in the Inhabited 
Lowlands
From 2011 to 2016 percent forest cover and condition remained unchanged. In 2016 percent forest cover in the 
lowland inhabited area of the Nooksack River watershed and independent drainages of (WRIA 01) was 35% and 
in a “poor” condition with respect to watershed health. From 1992 to 2016, percent forest cover declined by an 
estimated 2.6% in that same area.1,2,3,4

Between 1992 and 2016, land development associated with a 
growing population resulted in forest cover loss in the inhabited 
lowlands of WRIA 01. The majority of lowland forest cover loss 
between 1992 and 2016 was in rural residential areas and the sec-
ond largest amount of forest cover loss was in the city UGA areas. 
While there was very little continued forest cover loss on agricul-
tural lands during this period, agricultural lands had a “severely 
damaged” forest condition in 1992, at less than 10% forest cover, 
and that condition persists in 2016.5,6,7,8

nooksACk InDIAn trIbe

Map Data Sources: WAECY 1992-2016,9 Whatcom County 2020,10 SSHIAP 2019,11 Skagit County 2020,12 SSHIAP 2004,13

2016 
Forest 
Cover

Acres of forest cover loss by land use in 
the inhabited lowlands of WRIA 01: 1992 
to 2016 and 2011 to 2016.14,15,16,17
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Reforestation Still Needed in Nooksack River 
Riparian Zone to Reach Long-Term Chinook 
Recovery Targets
Between 2011 and 2017, the Nooksack River riparian zone lost 196 acres of its forest cover, 154 acres (78%) to 
natural channel migration and bank erosion and 42 acres (22%) to human land use.1 Over roughly that same 
period, 78 acres of riparian forest were restored in the Nooksack River riparian zone.2,3 Riparian replanting of 
trees exceeded human removal of trees from 2011 to 2017, but after accounting for natural forest cover loss to 
the river, the Nooksack River riparian zone saw a net loss of 118 acres during that time period. 

Forest cover from mature trees is critical to chi-
nook habitat, providing shade to regulate stream 
temperatures, large woody debris to help form 
pools, and cover and root structure to help stabi-
lize streambanks.4 The WRIA 1 Salmon Recovery 
Plan targets a condition of greater than 70% ripar-
ian forest cover for the Nooksack River riparian 
zone.5 The Nooksack River riparian zone was 50% 
forested in 2016, and right at the WRIA 1 Chinook 
Recovery Plan threshold between “poor” forest 
condition and “fair” forest condition.6  

Forest cover is not distributed equally through-
out the Nooksack River riparian zone. Most of the 
land needing riparian restoration to meet the 70% 
target is between the delta and the town of Ever-
son. Riparian restoration opportunities in this area 
are challenging to come by, because it is primarily 
zoned in agriculture. If a 70% target is going to be 
reached, a higher priority will need to be placed by 
state and county government to ensure that land-
owners follow the law as it pertains to critical area 
buffers within channel migration zones and along 
large rivers. 

nooksACk InDIAn trIbe

Poor forest conditions 
in the Nooksack River 
riparian zone are 
primarily in the lower 
mainstem from the 
Nooksack Delta to 
the town of Everson.12

Map Data Sources: WAECY 1992-201612

Forest Cover Change in the Nooksack River Riparian Zone (2011 to 2017)9,10,11

Nooksack River Riparian Zone Forest Cover7,8
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Anadromous Barrier Culverts Have Increased
A total of 662 anadromous fish barrier culverts have been identified in the WRIA 01 area through 2019, this is 
an increase of 58 culverts since 2014. There were 116 new anadromous barrier culverts surveyed from 2015 
through 2019. Over that same period, approximately 58 culverts that were blocking anadromous fish have been 
repaired or abandoned and are consider passable to fish.1 

Through 2014, there were an estimated 604 culverts at least 
partially blocking anadromous migration in the WRIA 01 water-
sheds, and through 2019 this number had increased to 662 cul-
verts.2 Currently in the WRIA 01 watersheds, 54% of all barrier 
culverts are under government jurisdiction. Over 75% of barri-
er culverts are either privately owned (50%) and county owned 
(27%). Cities (11%.) and the state (12%) own the remaining bar-
rier culverts. Less than 1% of culverts fall outside of these four 
ownership categories.3 

Even with culvert repair, more barrier culverts are being dis-
covered than repaired over time. For barrier repair to exceed the 
addition of new barriers, all ownerships need to accelerate their 
schedule for culvert barrier repair.4  

Map Data Sources: WADFW 2019,7 SWIFD 2019,8 SSHIAP 2004,9 WADNR 2014c10 Culvert barriers to anadromous habitat in WRIA 01. 5,6

Barrier Culverts by Ownership within the WRIA 01 Watersheds
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Forest Road Maintenance and Abandonment 
on Schedule to be Completed in the Upper 
Nooksack Watershed by 2021 
The Washington State Forest Road Maintenance and Abandonment Plan (RMAP) has led to the repair and/or 
abandonment of the majority of 1,426 total miles of private and state-owned forest roads in the Upper Nooksack 
River watershed.1 RMAP has also resulted in the repair or removal of 45 of 58 (78%) fish barrier culverts on private 
and state-owned forest roads. Remaining road work falls primarily on Sierra Pacific owned lands and is on track 
to be completed by 2021.2

RMAP only applies to state and private forestland jurisdictions.

No alteration of the human landscape has a greater and more 
far-reaching effect on aquatic habitat than roads. The majority of 
forest roads in the Upper Nooksack basin are on private industrial 
and state lands and fall under the RMAP mandate. Considering the 
role improved water quality plays in chinook habitat, the current 
status of RMAP being almost complete in the Upper Nooksack 
watershed is good news to salmon recovery. While forest road den-
sity has increased in the Upper Nooksack basin since 2005,4 it is 
expected that RMAP road repairs and abandonment offset some 
of the water quality problems associated with higher forest road 
densities. RMAP has resulted in the repair or removal of 45 of 
58 (78%) fish barrier culverts on private and state owned forest 

roads and the remaining road work falls primarily on Sierra Pacific 
owned lands, which is on track to be completed by 2021. Culvert 
repair is scheduled to be done for 4 culverts by 2021, all on Si-
erra Pacific lands. The remaining 9 culverts are scheduled to be 
replaced when the culvert fails or at the end of the ‘life of the pipe’.

Small forest landowners were not required to develop a RMAP, 
and instead are expected to bring their roads up to standard and 
repair fish passage barriers as the roads are used for forest practices 
activities. Since no plans are in place there remains a great deal 
of uncertainty about the condition of the non-RMAP roads in the 
watershed.

Map Data Sources: Skagit Co. 2010,5 Whatcom Co. 2011b,6 WADNR 2014d,7 WADNR 2014c8
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Middle Fork Nooksack River Dam Has Been 
Removed 
Removing the Middle Fork Nooksack River Dam will restore access to 16 miles of relatively pristine habitat for 
threatened chinook salmon, bull trout and steelhead.1 It is estimated that removing the dam will increase chi-
nook salmon populations in the Nooksack River region by more than 30% and will increase steelhead habitat in 
the Middle Fork Nooksack by 45%.2

Removal of the Middle Fork Nooksack River Dam has opened up over 16 miles of 
potential anadromous salmonid habitat.

The Middle Fork Nooksack diversion 
dam has been a fish passage blockage for 
60 years since its construction for Belling-
ham city water in the early 1960s. Removal 
of the Middle Fork Nooksack Dam was the 
number one priority of the WRIA 01 Salm-
on Recovery Plan, and is considered to be 
the single most important habitat improve-
ment for increased chinook populations. 
It also benefits bull trout, coho, steelhead, 
and the southern resident killer whales that 
forage on chinook salmon.3 

Most importantly, it returns a physical 
and spiritual connection to this sacred river 
and watershed for the people of the Nook-
sack Tribe and Lummi Nation.

Map Data Sources: Skagit Co. 2010,5 Whatcom Co. 2011b,6 WADNR 2014d,7 WADNR 2014c8

After 60 years, the Middle Fork Nooksack River Dam is being removed.7 
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