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Region Six Completed Watershed Restoration Information Sheet
Canyon Creek -~ Mt Baker Snoqualmie National Forest

Watershed Description

Canyon Creek is a fifth field watershed (30.7 square miles) in the North Fork Nooksack River basin
with 87 % in federal ownership, 11.5 % in private and 2.5 % in state ownership. Canyon Creek is a
Tier 1 Key Watershed. Since the early 1950’s all three landowners have conducted extensive
timber harvesting operations in the watershed. Many of these management activities were
conducted in areas with unstable soils and geology conditions that have resulted in a number of
landslides and stream channel debris torrents during the past 20 years. The magnitude and
frequency of these mass wasting events coupled with major flooding has seriously altered the
entire mainstem channel of Canyon Creek. Fish habitat for spring chinook (Oncorhynchus
tshawytscha) coho (O. kisutch), steelhead (O. mykiss), native char (Salvelinus malmo), and
resident cutthroat trout (S. clarki) has been degraded or destroyed as a result. In addition,
landslides and channel debris torrents generated in the upper watershed has resulted in the
deposition of large amounts of bedload and lateral channel migration at the confluence of Canyon
Creek and the N.F. Nooksack River. This has resulted in loss or damage to private property in the
adjacent floodplain area and has seriously damaged the state highway bridge (State Highway 542)
just past the confluence. Lower Canyon Creek contains key spawning areas for federally listed
spring chinook salmon (ESA listed) and Upper Canyon Creek contains spawning and rearing
habitat for a unique and healthy population of resident Dolly Varden char.

Steep slopes, multiple active landslides, and large areas characterize the watershed with a high
potential for landslide activity. The climate is moderate and temperate. The vegetation represents a
typical pattern for most watersheds in the Cascades, including western hemlock zones at lower
elevations, silver fir zone at mid-elevations, mountain hemlock at the upper elevations, and
parkland zone above 5000 feet. Forest structure and landscape patterns have changed over the
past 800 years. This has been due primarily to the patterns and occurrence of wildfires. The
existing vegetation in the watershed consists mainly of young forests in the lower valley originating
from timber harvesting clear-cuts from about 1950 to 1990. Old-growth forests of silver fir with
either western hemlock at lower elevations or mountain hemlock at the higher elevations are found
in the upper portion of the watershed. Currently about 8 % of the watershed’s vegetation is
younger than 80 years, 83 % is over 200 years, and 9 % is non-forest areas.

Most of Canyon Creek is within the Western Cascade Mountain’s rain-on-snow zone (1000-3500
foot); 12 % is in this zone and 49 % is within the combined area of rain dominated, rain-on-snow,
and snow dominated zones that contribute snowmelt during rain-on-snow storms. Observations
made by the Mt. Baker Ranger District aquatic ecosystem staff following the rain-on-snow driven
flood event in November 1989 (flood of record for this watershed) revealed almost complete
snowmelt at the 4500 foot level in the North Fork Nooksack basin, suggesting that at least 72 % of
Canyon Creek contributed to rain-on-snow runoff during the flood event.

Heavy timber harvesting in Canyon Creek began in the early 1950’s with most of the harvesting
done within % mile of the main road. From the late 1960’s to the late 1970’s, there was a major
increase in the amount of federal timber harvesting and road building in this watershed due to the
inability of the Forest to spread annual timber harvest allocations and quotas to other nearby
watersheds. These watersheds were unavailable for timber harvesting because they were under
Congressional mandated roadless review studies (RARE | and Il). Timber harvesting on federal
land continued until the mid-1980’s. Harvesting on state and private land has continued into the
1990’s in Canyon Creek.
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Restoration Strategy

Like Deer Creek in the North Fork Stillaguamish River basin, federal land in Canyon Creek has
received an intensive restoration focus over the past 10 -12 years. The major objectives for
watershed restoration have been:

e to reduce road and harvest unit generated coarse sediment delivery to and transport in
perennial, fish-bearing channels

to reduce the impingement of the Jim Creek landslide on the Canyon Creek mainstem channel
in the inner-gorge area

to protect unstable channel banks located in Rosgen C-4 type channel reaches

to reduce the risk of surface erosion and mass soil movement along the permanent road
system

e to stabilize fish habitat in designated mainstem channel reaches

Restoration Treatments

From 1986 to 1994, the majority of the restoration work was conducted on the road system. The
scale and scope of this work was limited due to the lack of sufficient multi-year funding for
management emphasis on road restoration (decommissioning, flood-proofing and upgrading).
Beginning in 1994, with the implementation of the Northwest Forest Plan and the Aquatic
Conservation Strategy, watershed restoration in Canyon Creek became a high priority for
management action. In 1995 a watershed analysis was completed for Canyon Creek and this
document confirmed and validated the previous watersheds assessments and ensuing restoration
treatments. The watershed analysis provided the overall guidance for sequencing, scheduling, and
implementation for additional restoration treatments.

Restoration Results

Since 1994, seventeen restoration projects have been implemented on federal land in Canyon
Creek. The majority of these were road treatments; 1.2 miles of decommissioning, 103 miles of
flood-proofing, and 19.1 miles of upgrading. The floods of 1995/96, and 1997 required many of the
same road segments to be either flood-proofed or upgraded more than once during 1994 and
1998-time period. These road treatments also resulted in 1 fish passage improvement, and in 18
acres of riparian area restoration (revegetation and control access). Two major inchannel
restoration projects were implemented. A series of logjam complexes were installed in upper
Canyon Creek between 1994 and 1996 to stabilize channel banks and to maintain / restore pool
habitat. These treatments affected 1.3 miles of mainstem channel. The other inchannel project
completed in 1997 was in the inner-gorge area in lower Canyon Creek. The objective was to
deflect the mainstem channel away from the toe of a massive landslide (Jim Creek Landslide). One
mile of channel was directly affected by this project.

Results of restoration efforts in Canyon Creek can be determined by resource damage from the
floods of 1989, 1990, 1995/96, and 1997. The 1989 and 1990 floods caused substantial damage in
the watershed. Road damage was extensive with numerous road / channel crossing failures, and
road fill washouts. Channel impacts from road failures was significant throughout the entire Canyon
Creek mainstem. The watershed restoration that had been employed in the years prior to these
large flood events was not adequate. These treatments did not prevent or reduce damage to
roads, recreational sites, or in-channel fish habitat improvement sites. The additional restoration
treatments initiated in 1994, had a major emphasis on road flood-proofing and upgrading. The
degree and scale of road failure and channel damage observed and documented from the 1995/96
and 1997 flood events compared to the 1989 and 1990 floods was dramatically reduced. Treating
the entire permanent road system in Canyon Creek beginning after the 1990 flood event paid off as
evident after the 1995/96 and 1997 floods. There was reduced road / channel crossing failures,
reduced road fill failures, resulting in a reduction in coarse sediment delivery to fish bearing
channels. Most all the medium to high priority restoration opportunities on federal land in Canyon
Creek has been implemented.
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Monitoring Resuits

Prior to 1997, a well-designed, detailed watershed-scale monitoring strategy for Canyon Creek
watershed restoration did not exist. Some project-site monitoring had been conducted. Stream
surveys (R6, Level Il) were repeated on the mainstem channel in 1989, 92, and 1994 to evaluate
changes in channel and fish habitat conditions following a series of restoration treatments.
Monitoring of individual road and in-channel treatments scattered throughout the watershed was
not adequate to determine if the restoration objectives at a watershed scale were being achieved.
More detailed stream surveys (Level lll), channel cross-sections, and road/channel photo points
were initiated beginning in 1994.

In 1997, a multi-year, watershed restoration effectiveness monitoring plan was identified for
Canyon Creek. This effort is summarized in the following table:

Restoration Objective Restoration Monitoring Parameter &
Treatment Technique
Reduce the risk of coarse sediment Road upgrading, Mass wasting events reaching
delivery to channels flood- proofing, and channels; Road photo points;
decommissioning Erosion of roads into channels
Promote mainstem channel capacity | Placement of LWD Existence & location of sediment
to rout and store coarse sediment complexes wave in channel; Channel stability;
Channel photo points
Restore background frequency & Placement of LWD Changes in channel width/depth
distribution of some mainstem pools | complexes ratio; Changes in pool frequency
and distribution
Restore a pre-determined frequency | Placement of LWD Changes in channel morphology
and distribution of LWD in fish complexes; Recruit- | due to LWD; Changes in fish
bearing channels ment of LWD from response to LWD introductions
riparian areas

Monitoring of a number of road and in-channel treatment sites since 1995 has shown that all sites
are accomplishing project objectives. Road flood-proofing and upgrading sites installed prior to the
1995/96, and 1997 floods had little flood damage and required minimum maintenance / repair.

Based on photo point monitoring and field site visual examinations, the inner-gorge inchannel
treatment site in lower Canyon Creek completed in 1997 is reducing the undercutting of the toe of
the Jim Creek landslide allowing the channel in this inter-gorge area to begin to acquire a more
stable channel geometry. These treatments have reduced the amount of coarse sediment erosion
from the channel banks and the transport and deposition of this material to downstream chinook
salmon-bearing channel sections of Canyon Creek. The floods of 1995/96 and 1997 tested the
Upper Canyon Creek logjam complexes and a Forest-wide structure durability assessment :
documented all LWD complexes in-place and achieving project objectives.

Since 1997, annual monitoring of watershed restoration treatments in Canyon Creek has been
limited to re-shooting photo point locations along certain road segments and at a few inchannel
LWD log installation sites. More extensive effectiveness monitoring of in-channel responses to
LWD structure placement has not been done. A dramatic decline in watershed restoration funding
both at the regional and Forest levels has limited funds available for restoration effectiveness
monitoring. Despite this current funding situation, the Forest is poised to conduct the appropriate
effectiveness monitoring at a number of treatment sites when Canyon Creek experiences the next
flood event. The last major flood was in 1997.

Contribution of Partnerships

Four primary partners have been critical to the overall success of watershed restoration in Canyon
Creek. The Washington Department of Fish & Wildlife, Nooksack Tribe, Federation of Fly
Fishermen, and the Nooksack Salmon Enhancement Association have provided fiscal as well as




image5.jpeg
services-in-kind contributions to the Forest's restoration efforts in this watershed. These
contributions have been use to (1) inventory / assess resource conditions before treatment, (2)
implementation a specific treatment or (3) to monitor the effectiveness of one or more treatments.

Other Management Benefits

Over the past 10 years, numerous field trips have been conducted
by Forest personnel to view completed watershed restoration
treatment sites and to observe treatment effectiveness in Canyon
Creek. Other US Forest Service staffs from RO/WO have
requested these visits; trips have also been conducted for other
government and non-government organizations involved in similar
watershed restoration work in forest ecosystems. The road
restoration treatments in Canyon Creek were featured in a peer-
reviewed article (Harr, R.D.; Nichols, R.A. 1993. Stabilizing forest
roads to help restore fish habitats. A Northwest Washington
example. Fisheries, Volume 18, No 4, April 1993). This work was
one of the major references used in the Forest Ecosystem
Management Assessment Team’s Aquatic Conservation Strategy
section documenting the value and need for watershed restoration.
Canyon Creek is one of four watersheds the Mt. Baker
Snoqualmie National Forest that has been selected for long-term
monitoring of restoration treatments. What is learned from these
watersheds hopefully will have application to similar Forest watersheds.

M e St Nt

Cost Summary

Total costs of implementing watershed restoration treatments in Canyon Creek from 1994 to 2000
is about 1.9 million dollars; estimated cost breakdown is $1,710,000 for project implementation,
$200,000 for pre-project costs (surveys, assessments, NEPA, BA, permits), and $30,000 for post-
project costs (maintenance and monitoring). The majority of the costs were for road treatments
totalling $1.2 million with $343,000 spent for in-channel work, $50,000 for riparian treatments, and
$36,000 for 1 fish passage site. This work was funded through the Watershed Restoration — Jobs
in the Woods regional emphasis program from 1994 to 1998. In addition to this funding, Federal
Highways Administration ERFO funds were expended in Canyon Creek for road treatments
following the 1989, 1990, 1995/96, and 1997 floods.

Lessons Learned

(1) Treat the entire road system when given the opportunity; avoid fixing or piecemealing
repairs to isolated road sites or segments.

(2) Prepare and manage a road system for the next large flood event in flood-prone
watersheds.

(3) Increased the understanding of the bedload process (coarse sediment and LWD)
movement through a managed watershed (source, transport, deposition).

(4) The dynamics of in-channel treatments in an inner-gorge, unstable channel.

(5) Legacy of concentrating clear-cut timber harvesting and road building over short time
periods in a flood-prone watershed (major watershed restoration consequences).

(6) Based on restoration results in Canyon Creek, in similar watersheds (flood-prone and
degree of management), it may take 8-10 consecutive years of restoration treatments
before benefits or desired outcomes to be realized.

(7) Proper sequencing and scheduling of restoration projects ensuring the treatment of the
causes before the symptoms.
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Canyon Creek inner-gorge landslide area post-1989/1990 flood. Since 1980 the
mainstem channel had migrated into the toe of this landslide causing channel
significant downcutting and erosion of sediment. The 1989/1990 floods caused
enough channel down cutting at this location to expose a large rock ridge that
deflected baseline flows directly at the toe of the landslide. The sediment gen-
erated at this landslide caused severe channel widening and braiding in chinook
salmon spawning areas in lower Canyon Creek.

Canyon Creek Inner-gorge area, 12 years after the 1981990 flood and 4 years after
inchannel treatments. Project objectives (1) to redirect the base flows away from the
landslide and reduce erosion, (2) to improve water quality and fish habitat in lower
Canyon Cr, and (3) to reduce the risk of additional road failure above the landslide
have been achieved. Photo points and channel cross-sections are evaluated over
time to monitor changes in channel dimension and pattern.




