
Nooksack Salmon Enhancement Association  
Pacific Salmon Commission Project Report 11/15/05 
 
Re:   Nooksack Basin Stream Habitat Restoration (Contract SF-2005-H-26) 
 
Executive Summary: 
The restoration of salmon habitat is vital to achieving improved spawning and rearing success, safe 
passage of adult and juvenile salmon, and optimum production of important naturally spawning stocks 
in the Nooksack Basin. This Pacific Salmon Commission grant was used to provide management, 
material, equipment, and contractor support for salmon habitat restoration projects undertaken by a 6-
person Washington Conservation Corps (WCC) crew in 2005 and 2006. The Nooksack Salmon 
Enhancement Association (NSEA) worked with the WCC crew to increase the quantity, quality, and 
overall diversity of salmon habitat through LWD placement, revegetation of riparian buffers, livestock 
exclusion, and fish passage barrier removal. The crew completed riparian and aquatic habitat 
enhancement projects along over 5,000 feet of creeks in the Nooksack basin. The LWD structures 
increased the stream hydraulic and structural diversity creating more cover, holding and rearing habitat 
crucial to adult and juvenile life stages. The new native riparian vegetation will increase stream water 
quality, quantity and fish habitat by reducing erosion, increasing shade, providing detritus for 
macroinvertebrates, filtering pollutant inputs from adjoining agricultural lands, and providing a future 
source of LWD. Livestock exclusion will reduce erosion and improve water quality. The crew and local 
contractors removed five fish passage barriers in the Nooksack basin, improving fish passage to over 4 
miles of upstream rearing and spawning habitat 
 
Introduction: 
  
The quality of aquatic habitats in the lower Nooksack watershed today is significantly diminished from 
times before Euro-American settlement. Lower gradient reaches of Nooksack River and its floodplain 
were once complex and highly dynamic, with abundant logjams and beaver dams in the mainstem and 
tributaries. Channel movements and overbank flows, moderated by the presence of large woody debris 
(LWD), formed and maintained a network of diverse floodplain habitats.  Habitat complexity and 
connectivity were maintained by an extensive forested floodplain. Over the past 140 years, many 
lowland areas of the Nooksack watershed, as well as mainstem and tributary channels, were cleared, 
ditched, drained and dredged.  Today, many stream reaches are isolated by artificial barriers, 
hydrologically modified by riprap and dikes, lack functional large wood, cover and pools, and exhibit 
impaired flow, thermal and suspended sediment conditions.  
 
This Pacific Salmon Commission grant was used to provide management, material, equipment, and 
contractor support for salmon habitat restoration projects undertaken by a 6-person Washington 
Conservation Corps (WCC) crew in 2005 and 2006. The Nooksack Salmon Enhancement Association 
(NSEA) worked with the WCC crew to increase the quantity, quality, and overall diversity of salmon 
habitat through LWD placement, revegetation of riparian buffers, livestock exclusion, and fish passage 
barrier removal. 
 
 
Methods: 
 
LWD Placement: Nooksack Salmon Enhancement Association has installed numerous LWD structures 
throughout Whatcom County with the guidance of WDFW, US Fish and Wildlife Service and the US 
Forest Service. Structures are constructed and located to enhance existing fluvial geomorphology. 
Each structure typically consists of 1-3 key pieces interlocked to increase stability. Several smaller 
pieces may be incorporated in a similar manner. These structures do not stand alone, but are part of 
the larger riparian buffer project.  
 



Riparian Revegetation: NSEA has implemented numerous riparian restoration projects along lowland 
Nooksack tributaries over the past 10 years with great success. Adequate site preparation, appropriate 
plant selection and follow up maintenance are crucial for plant survival. For each project site, the NSEA 
staff developed a riparian restoration plan which designates approximate plant locations and species. 
The plan was based on local soil maps and an assessment of native plant associations and community 
types found at a reference sites nearby. In addition, project specific micro-sites were identified based 
on aspect, soil type and hydrology. Typically, the riparian buffer was revegetated with mixed indigenous 
conifer and deciduous tree and shrub species. NSEA, to the extent possible, uses genetically 
appropriate plant materials collected from the primary or secondary watershed where the buffer is to be 
established.  
 
Competition from reed canarygrass and Himalayan blackberry presents the greatest challenge to re- 
establishing native riparian vegetation along salmon bearing streams in Whatcom County. A 
combination of mowing mid summer and a fall application of 2% glyphosate effectively prepare sites for 
winter and spring planting. Trees were planted on approximately 8-ft centers. Shrubs were clumped 
(approximately 3 plants per clump) with approximately 5-feet between clumps. Willow cuttings were 
planted along the lower bank in clusters of 3-4 cuttings. All plants received vole protectors. Tree 
species prone to beaver predation were caged using 3-foot field fencing. Maintenance and monitoring 
of the planting sites is a critical component of riparian restoration work. NSEA will maintain and monitor 
project sites for a minimum of 3 years. Maintenance entails a minimum of 3 site visits per year. During 
each site visit, six-foot diameter circles are cut around each plant with weed whackers. In areas of 
dense reed canarygrass, 2% glyphosate solution will be applied in the fall to reduce competition. Where 
compromised, existing vole and beaver protection will be repaired or replaced.  Plants will be replaced 
where mortality exceeds 20%.  
 
Fence Construction: Nooksack Salmon Enhancement Association has constructed over 30,000 feet 
of livestock fencing within the Nooksack Watershed and independent drainages in Whatcom County. 
Typically, a five strand barbwire fence is constructed using 8 foot tall 6-7 inch diameter posts for braces 
and 7 foot heavy duty T-posts on 10 foot centers. The landowner is encouraged to install an additional 
hot wire. 
 
Fish Passage Barrier Removal: All fish passage projects followed Washington Department of Fish 
and Wildlife (WDFW) fish passage design guidelines (2003). Complete culvert removal was always the 
first choice. Where access had to be maintained, the existing barrier culvert was replaced with an 
appropriately sized and installed bridge or culvert.  
 
Results: 
 
With Pacific Salmon Commission funded NSEA oversight, material, equipment and contractor support, 
the WCC crew worked to increase the quantity, quality, and overall diversity of salmon habitat in the 
Nooksack basin through LWD placement, revegetation of riparian buffers, livestock exclusion, and fish 
passage barrier removal. The crew completed the following projects: 
 
Establishment of new native riparian revegetation along 5,000 feet of stream channel in the Tenmile, 
Deer, and Bertrand Creek Watersheds. Maintenance and monitoring of over 30 previous riparian 
restoration sites (over 20,000 linear feet of streambank) in the Nooksack Basin  
Habitat Benefits: 

• Reduced erosion and turbidity  
• Filtering of pollutants from neighboring agricultural lands 
• Reduced stream temperature 
• Increased stream DO 
• Increased detritus for macroinvertebrates 
• Increased future LWD recruitment 



 
Installation of 2000 feet of livestock fencing along streams in the Deer and Bertrand Creek Watersheds 
Habitat Benefits: 

• Reduced erosion and turbidity 
• Increased water quality 

 
Installation of 18 LWD structures along 5000 feet of streams in the Tenmile, Bertrand, and Fishtrap 
Creek Watersheds 
Habitat Benefits: 

• increased channel cover, hydraulic and structural diversity 
• increased sorting and storage of sediments 

 
Removal of five fish passage barriers in the Bodhi, Breckenridge, Tawes, and Bertrand Creek 
Watersheds 
Habitat Benefits: 

• Improved fish access to over 4 miles of spawning and rearing habitat 
 
Quality Assurance / Quality Control:  
 
Qualified NSEA staff produced all project plans, obtained appropriate permits and provided oversight at 
all project sites. The WDFW Watershed Steward attended pre-project meetings and provided technical 
assistance on instream projects. Each project was reviewed upon completion and where deficiencies 
were identified, they were rectified.  
 
Monitoring and evaluation: 
 
The following monitoring protocols were used when appropriate and feasible. All sites will be monitored 
for a minimum of 3 years.  
 
 Pre-project monitoring 

• Establish photo- points referenced according to the NW Region Watershed Restoration 
Effectiveness Monitoring Protocol (USFS 1996). 

• Document existing vegetation using monitoring procedures developed in consultation with the 
Nooksack Recovery Team. 

• Perform Timber, Fish, and Wildlife (TFW) Salmon Habitat Assessment  
• Survey existing channel profile and cross sections 
• Conduct spawning surveys using WDFW guidelines 
• Conduct smolt out migration surveys using WDFW Guidelines 

 
Post-project monitoring 

• Repeat photos at pre-established photo points 
• New riparian vegetation was monitored using Nooksack Recovery Team Riparian Stand 

Restoration Monitoring Protocols developed in partnership with the University of Washington’s 
Center for Streamside Studies. Effectiveness of the plant protection devices will be noted and 
tracked, as will the growth and overall survival of plants by species. 

• Repeat TFW Habitat Assessment for 3 consecutive years to document changes in instream 
habitat quality and diversity 

• Repeat survey of channel longitudinal profile and cross sections at LWD placement locations for 
3 consecutive years to document changes in instream habitat quality and diversity 

• Conduct spawning surveys using WDFW guidelines 
• Conduct smolt out migration surveys using WDFW Guidelines 
 



Conclusion:  
 
The WRIA 1 Fish Passage Barrier Inventory was completed in 2005. The purpose of this project was to 
identify and assess all artificial fish passage barriers that exist in WRIA 1 using WDFW SHEAR 
protocols. Of the 1,674 structures accessed, 837 were found to be partial or complete barriers to fish 
passage. The WRIA 1 Fisheries Co-managers (Lummi Nation, Nooksack Tribe and Washington 
Department of Fish and Wildlife) and the Whatcom County Water Resources Department prioritized the 
top barriers for removal based on the calculated Priority Index (PI) value, and presence of endangered 
species.  
 
The WRIA 1 Salmonid Recovery Plan (2005) identifies and prioritizes projects that protect and restore 
habitats and ecosystem processes essential to the recovery of Endangered Species Act listed Chinook 
salmon and bull trout, along with other salmonids native to Water Resource Inventory Area (WRIA) 1. 
The Recovery Plan recommends the following sequence of projects: 

• Protection of areas with high quality habitat and functional processes 
• Reconnection of isolated high quality habitats (e.g., those blocked by culverts) 
• Restoration of habitat forming processes, especially hydrologic, geologic (sediment delivery 

and routing), and riparian processes 
• Instream habitat enhancement (e.g., addition of LWD) 
 

This project is consistent with the strategy in that it: 
• Protected areas with high quality habitat by excluding livestock from over 2000 feet of 

stream 
• Reconnected 8 miles of isolated high quality habitat and restored sediment delivery through 

the removal of 5 priority fish passage barriers 
• Restored habitat forming riparian processes by revegetating 5000 feet of stream channel 

with native plants 
• Enhanced instream habitat through LWD placement.  

 
These Pacific Salmon Commission sponsored projects combine long-term strategies to restore salmon 
habitat-forming processes with short-term strategies to improve immediate habitat suitability.  
 
Partnership projects between the Pacific Salmon Commission and NSEA provided an excellent 
opportunity for public education and actively involve the community in cooperative salmon habitat 
restoration. Many of the project sites are highly visible and Washington Conservation Corps (WCC) 
crewmembers frequently answer questions from local observers regarding project goals and objectives. 
This program also allows WCC crewmembers (young adults ages 18-25) to improve their restoration 
knowledge and skills. WCC crewmembers in turn mentor students and other community members 
during volunteer projects. This summer, NSEA organized a tour for Whatcom County, State and federal 
elected officials to visit restoration sites, meet local volunteers, and acknowledge the contribution of 
Pacific Salmon Commission and other project partners.   
 
In addition to the direct and in-kind financial partners listed below, NSEA’s efforts through this program 
also benefited community relationships and alliances with the Lummi and Nooksack Tribes, Whatcom 
County, local businesses, students (middle/high school and college), landowners, local politicians, and 
others involved in habitat restoration. 
 



Project Partners   
 
Organization 

 
Role in Project 

Nooksack Salmon Enhancement 
Association 

Project design, permitting, and oversight, crew training, tools 
and equipment 

Washington Dept. of Fish and 
Wildlife 

In-Kind Technical Assistance with project design and 
permitting  

Washington Dept of Ecology Financial and In-kind Assistance:  
WA Conservation Corps crew match, training and coordination

Washington Salmon Recovery 
Funding Board 

Project Management, Equipment and Contracting 

National Fish and Wildlife 
Foundation 

Financial: Project material and contracting expenses 

Whatcom County Water Resources 
Department 

Financial: WA Conservation Corps crew match funds 

Whatcom Conservation District 
 

In-Kind support with landowner outreach and coordination.  

 
 
 
 
 
 
 



Francisco Bertrand Trib Fish Passage Project



Seid Bodhi Creek Fish Passage Project



Walker Toss Creek Fish Passage Project



Wheeler Rd Bodhi Creek Fish Passage Project



Kortlever Breckenridge Creek Trib Fish Passage Project



Vander Giessen Bertrand Creek LWD Placement Project 



Francisco Bertrand Creek LWD Placement Project 



Clark Bertrand Creek LWD Placement Project 



Tarr / Sinlan / Robson Tenmile Creek 
Channel Modification LWD Placement Project 



Sundstrom Silver Springs Instream / Riparian Project 



Huizenga Deer Creek Riparian Project  



Heaps Starry Creek Riparian Project  



Meidal Tenmile Creek Riparian Project  


