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Abstract
The North Fork Nooksack River watershed encompasses 290 square miles of northern Whatcom County
and southern British Columbia, including the glaciated slopes of Mt Baker and Mt Shuksan. The North
Fork Nooksack River is home to all of the anadromous salmon and trout species native to the Pacific
Northwest. Of these, chinook salmon, steelhead, and bull trout are listed as threatened under the
Endangered Species Act.
The reach where this project has been constructed is an index reach for spawner surveys, with strong
returns of spring chinook and pink salmon in recent years, appreciable current use by wild winter run
steelhead, and sporadic chum, coho, and sockeye spawning through the late 1990s. Salmon, in particular
chinook salmon, play an important cultural and economic role in the history of the Nooksack Tribe, but
their numbers have diminished dramatically from historic levels. The North Fork/Middle Fork (NF/MF)
Nooksack early chinook population has declined from an estimated historic return of approximately
26,000 adults to recent returns of 200-350 natural-origin adults. Returning this population to sustainably
harvestable levels will require substantial investments in habitat restoration, in addition to the harvest
curtailment and hatchery supplementation already underway.
This funding provided a portion of the funds used by the Nooksack Tribe to implement habitat restoration
during the summer and fall of 2008 along the North Fork Nooksack River near the town of Maples Falls,
WA. The activities included construction of six engineered log jams (ELJ’s) and additional bank
stabilizing features on the right bank. The ELJ’s were constructed to enhance existing side channel
habitat, protect an existing channel island and provide bank protection for public access.
Background
The North Fork/Middle Fork Chinook population is supplemented from production at Kendall Creek
Hatchery. A portion of the release has coded wire tags inserted, and 50% of these are adipose fin clipped,
so it can be used as a double index tag indicator stock for Puget Sound spring Chinook. It is very
important for estimating harvest rates and distribution of harvest for Puget Sound Chinook, by collecting,
reading and interpreting coded wire tags with the input data used by the Pacific Salmon Commission’s
Chinook Technical Committee. The population is also considered essential to recovery of Puget Sound
Chinook by National Marine Fisheries Service.
Many land uses have altered habitats in the Nooksack, including building roads and railroads in unstable
areas in the watersheds and along the rivers within their migration areas, harvesting riparian trees,
hydromodifications to reduce channel migration and reduce flood risk, and clearing wood in the rivers.
To recover these populations, resource professionals in Water Resource Inventory Area 1 (WRIA 1) have
assessed habitat in the reaches, and recommended near-term actions to address critical deficiencies, while
habitat processes recover in the longer term. Consistent with these, the Nooksack Tribe has implemented
Engineered Log Jam projects in both the North and South Forks to address the limiting factors affecting
spawning and incubation in the North Fork and adult holding in the South Fork.
Introduction

The recently completed draft North Fork Nooksack Assessment (Hyatt et al 2005) has demonstrated a
clear link between declining spring chinook populations and the disappearance of high quality off-channel
spawning and rearing habitat. The prescriptions from that report emphasize construction of logjams to
create and increase the longevity of channel islands and the side-channels associated with them.
Engineered logjams have been demonstrated as a technique for habitat enhancement that can be
constructed with less in-stream disturbance than many other methods. Logjams take advantage of natural
processes to encourage vegetation establishment and growth, resulting in protected side channel habitats
where formerly there were only actively-shifting braids.
The Lone Tree project reach includes the floodplain and historic channel migration zone of the North
Fork Nooksack River (Figure 1). The project reach begins approximately one mile below Glacier Springs
(RM 13.6) and extends approximately one mile downstream to the river's confluence with Boulder Creek
(RM 12.6). The project name “Lone Tree” refers to a large solitary cottonwood tree standing behind a
natural logjam in the center of the channel migration zone. The restoration project included the
construction of wood structures that influence flow paths, and decrease flow velocities and water surface
gradients within the project reach. The wood structures included six ELJs and three self-settling log
"triangles" (Figure 2). The log structures are designed to create scour pools, protect vegetated islands
within the active floodplain and preserve and/or enhance existing side channels by deflecting and
bifurcating river flows.
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Project History
Historically, the North Fork Nooksack River was an anabranching or multi-threaded river that consisted
of both perennial and ephemeral channels bounded by vegetated islands (Hyatt, 2005). River banks and
mid-channel islands were populated by late seral stage trees and large log jams were frequent within the
project reach. The percentage of the floodplain occupied by vegetated islands within the North Fork has
decreased dramatically since the mid-1990s. In 2005, vegetated islands occupied only about 38 percent of
the area that was occupied between 1938 and 1998 (Hyatt, 2005). Over the past 100 years, large woody
debris (LWD) has been cleared from the channel and the floodplain has been extensively logged.
Although limited reservoirs of LWD remained embedded in the channel and floodplain, these have
gradually decayed, and vegetated islands have been eroding. Salmonid habitat has also been altered from
historical conditions by riparian harvest and in-stream wood removal. Associated geomorphic changes
such as wider and shallower channel threads have resulted in lower quality salmonid habitat within the
project reach. The project reach is currently a highly braided reach composed primarily of unforested
cobble and gravel bars, intermittent side channels or secondary braids, and shallow main stem glides and
riffles. Hyatt (2005) found that on average, pool habitat in 2005 represented only about 3 percent of the
total wetted area. The high rate of lateral channel migration and the accompanying woody debris deficit
have reduced the overall hydraulic diversity and habitat complexity within this reach.

Simplification of the channel geometry and flow conditions has facilitated an increase in red scour, and
decrease in pool frequency and average pool depth. This projects seeks to improve these degraded habitat
conditions by creating local scour pools and deposition around the introduced wood structures.
Objectives
• Increase the total lineal feet of perennial side channel habitat for spawning spring chinook
• Increase woody debris retention (total wood volume) within the project reach
• Increase the area within the channel migration zone that is occupied by forested islands
• Increase the relative wetted area that is shaded by the forest canopy
• Increase pool frequency and residual pool depth
• Reduce unvegetated channel width
.

Methods
In order to achieve the objectives, six ELJs were constructed along the right bank of the Nooksack River
using designs produced by Entrix Inc. with input from Nooksack Natural Resource staff. The six
structures were assembled using two designs. Two of the structures used a 4-sided design and four of the
structures used a 1-sided design (Figures 3-6). The 4-sided ELJs were constructed at the mouth of the
enhanced side channel. The 1-sided structures were placed in locations that would provide protection for
the existing island, improve salmonid habitat, and opportunities to enhance additional historic side
channels.
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The larger "4-sided" ELJs are composed of three interlocking components: (1) four outer walls that are
buried to a depth of 8 to 10 feet below ground; (2) an inner log crib; and (3) a set of racking logs that are
stacked in front of the structure (perpendicular to the flow). These ELJs are designed to resist buoyancy
and retain gravel ballast by self settling if undermined by bed scour. The crib walls of the log jam were
stuffed with woody slash to act as a filter to minimize the loss of gravel ballast in the event that the
structure is undermined.
The smaller one-sided ELJs (ELJs 3, 4, 5 and 6 in Figures 5 & 6) are composed of three interlocking
components: (1) a front wall or "rake" that is buried 8 to 10 feet below the ground along the island
shoreline; (2) a log crib that is angled back into the edge of the island; and (3) a set of racking logs that
are stacked in front of the structure (perpendicular to the flow). The rake is composed of three log "piles"
(vertical members) that are tied together with three horizontal cross members. These logs together form a
rigid truss that resists tipping and bending. The vertical members enhance the stability of the structure
primarily by resisting drag forces on the area that is exposed to the field of flow. Racking logs are
intended to enhance habitat and prevent through-flow and "bleeding" of gravel ballast through the walls
of the crib. The crib itself is designed to retain gravel and thereby resist both buoyancy and drag. The
outer logs of the crib were cabled together to resist stripping (loss of logs due to shearing). Each structure
was planted with native vegetation harvested from the site prior to site disturbance, including both
coniferous and deciduous trees (Figures 7 & 8).
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Planting live willow and cottonwood stakes

Results
The completed project established a perennial side channel that provides conditions suitable for spawning
habitat for spring Chinook. The log structures withstood a harsh winter with above average precipitation
and river flows. The expected percentage (80%) of transplanted vegetation has survived the first and
potentially most difficult year.
The log structures also provide protection for the vegetated island. The design and construction took into
account the need for the structures to withstand 100 year flood events while maintaining their integrity
over time. As the vegetation develops on top and around the structures it will provide the stability missing
from the natural log jams in North Fork system.
Discussion
The Lone Tree Project met the objectives including:
•

Establishment of a stabilized side channel that provides conditions suitable for spawning.

•
•

Installation of 6 log structures that retained their integrity over high flow winter conditions.
80% survival of planted vegetation.

The project is considered a success and has been used as a demonstration for other entities performing
similar habitat restoration projects. The project was also presented at the recent Salmon Summit in
Bellingham, WA., and is on the schedule for the Society for Ecological Restoration, Northwest Chapter in
Lynnwood, WA. in February 2010. The project was highlighted in the Bellingham Herald on September
3, 2009: Chinook salmon are moving into improved Nooksack River channel, and in the Northwest Indian
Fisheries Commission NWIFC News Fall 2009: Spawning Chinook Discover North Fork Side Channel
Restored By Nooksack Tribe.
The project was completed within the expected timeframe and within budget. The funds provided by the
Pacific Salmon Commission were used to pay for the construction of the log structures and provided the
required match for the Salmon Recovery Funding Board funds. In addition, it established the environment
for additional habitat restoration projects in the vicinity. The SRFB has approved a Lone Tree Phase II
project that is scheduled for a summer 2009 construction.
Conclusions and Recommendations
The removal of large trees from the watershed and especially along the banks has produced a need to
accelerate instream wood placement. These six log structures are providing a missing element in a system
that cannot afford to wait for a natural recovery. Currently, engineered log jam projects are one of the
most effective tools to regain habitat lost in the Nooksack River. The Nooksack Tribe along with the other
stakeholders in the Water Resource Inventory Area 1(WRIA1) are using the Lone Tree project and other
log jam projects as one tool for habitat restoration. Though restoration projects may take many years
before they can create the habitat they are designed to replace, it is promising for the future of North Fork
salmonid recovery that the technique is providing the potential for more immediate improvements for
salmonid habitat.
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