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NILE CREEK SIDE CHANNEL (ALLAN CHANNEL)

Objectives
Due to the unstable nature of Nile Creek the side channel
was constructed to provide stable spawning and rearing
habitat for salmonids.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Jesse Brown and Karl Wilson

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation, Nile
Creek Enhancement Society, Fisheries and Oceans
Canada, Forest Renewal BC, Ministry of Transportation
and Highways, and BC Hydro.

Watershed/Stream
Nile Creek/Allan Channel

Location
The project is located near the community of Bowser on
Vancouver Island, approximately 15 km north of Qualicum
Beach.

Introduction
Nile Creek provides important habitat for cutthroat trout
(anadromous and resident), steelhead, chum, coho and
pink salmon (MELP, 2000). Since, 1983 Nile Creek has
been stocked with coho fry and cutthroat trout from the
Big Qualicum Hatchery (Diederichs, pers. comm., 1999).
Nile Creek is subject to flash floods, erosion, severe
scouring, gravel shifting and low flows prior to spawning
(Hancock and Marshal, 1985).

Assessments and Prescriptions
The 1999 assessment of Nile Creek determined that there
was a need for spawning and rearing habitat that would
remain stable when the creek experienced significant
events, such as flooding. The prescription developed by
the Steelhead Society Habitat Restoration Corporation
and other stakeholders recommended that a side channel
be created near the mouth of Nile Creek. The channel

was to extend south from Nile Creek for 1 km, with a
width of 10–15 m and contain 60–80 pieces of LWD.
The side channel will provide significant spawning and
rearing habitat for all salmonids in Nile Creek. Allan
Channel provides protection from the severe scouring and
gravel shifting that regularly occurs in the mainstem.

Past Rehabilitation Work
Nile Creek has had no previous WRP work.

Rehabilitation Work
Construction in the Nile Creek side channel began on
September 7, 1999 and was completed on
September 27, 1999.

A pond/channel complex was created abutting Nile Creek,
near its mouth, and extending south into the surrounding
second growth forest. An intake manifold with trash bars
(10 cm apart) was placed in Nile Creek and connected to
a 150–mm pipe, which supplies the pond/channel complex
with water (Fig. 1–35). The pipe extends 6 m through a
berm and into the pond/channel complex. The pond is 10
m by 50 m wide with a depth up to 2.5 m. The pond
contains approximately 10 pieces of LWD and the bed
material is gravel/boulder salvaged from the channel
excavation. The channel extends 1000 m south of the pond
and flows under an existing road, where a culvert was
placed. The channel is 10–15 m wide by 2 m deep and
contains approximately 60 pieces of LWD (Fig. 1–36).
Gravel and boulders recovered from the excavation were
used to line the channel and face the berm. The excavation
required 128 hours of working time from a Cat 315
excavator.

Cost Summary
Labour $15,000
Equipment and Materials 100,174

Total Cost $115,174

Outputs
Length 1.0 km
Pond Area 500 m2

Channel Area 12500 m2

LWD Number 70 pieces
Spawning Gravel 1700 m2
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Production Estimates
It is estimated that the off–channel development will result
in approximately 5000 coho smolts, 1250 steelhead smolts
and up to 1 million chum fry (Koning and Keeley, 1997).

Proposed Work
All work scheduled for Allan Channel was completed in
the 1999/2000 season.

For Further Information
Contact
Jesse R. Brown, R.P.Bio.
Steelhead Society Habitat Restoration Corporation
103–131 Water Street
Vancouver, BC V6B 4M3
Tel: (604) 684–6242, Ext. 110
Email: jbrown@steelheadsociety.com

Figure 1–36. Allan Channel with LWD placements.

Figure 1–35. Intake from Nile Creek on the Allan Channel side.
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LUKWA CREEK INSTREAM RESTORATION

Objectives
The Lukwa Creek instream restoration project has
concentrated on restoring the stream channel morphology
and access to off–channel habitat.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Northwest Hydraulic Consultants Ltd. (nhc), Alby
Systems Ltd. and C.J. Forest Engineering/Canfor

Proponent/Implementing Partners
Partnership of Canadian Forest Products Ltd., ‘Namgis
First Nation and International Woodworkers of America
(IWA).

Watershed/Stream
Nimpkish River/Lukwa Creek

Location
Lukwa Creek flows south to enter the Nimpkish River
approximately 1 km upstream of the town of Woss.

Introduction
Lukwa Creek is 13 km long and drains an area of 54.4
km2. Lukwa Creek flows through a moderately broad valley
with few large tributaries and valley side slopes that quickly
steepen away from the main channel. As a result most of
the fish producing area is in the mainstem of Lukwa Creek.
Lukwa Creek’s only major tributary, Hoomak Creek, enters
the stream in Reach LU3 where the Lukwa valley joins
the main Nimpkish valley.

Lukwa Creek has been a significant contributor of
salmonid production to the Nimpkish River system. It
supports resident rainbow (that may actually be juvenile
steelhead) and cutthroat trout, Dolly Varden char, and in
the past has had significant runs of coho salmon.

Assessments and Prescriptions
Forest harvesting in the Lukwa basin began in the 1940s.
To date approximately 42% of the total basin area has been
harvested, which likely increased flood peaks in the late
1970s and early 1980s (nhc and Alby, 1998).

Lukwa Creek also experienced an increase in coarse
sediment supply, both from road failures and torrented
creeks. Reaches LU4, LU5, LU6 and LU7 are aggraded
by coarse, angular material that has filled pools and buried
substrate reducing spawning success and blocking access
to off–channel habitat.

The Level I Assessment of the watershed identified the
principal limitations to fisheries production as reduced adult
escapement, sediment deposition that has altered streams and
limited spawning success, and reduced rearing capacity for
both anadromous and resident species (nhc and Alby, 1998).

Recently, the beaver dam near the outlet of Hoomak Lake
was abandoned and breached. This has allowed a portion
of the 3600 m2 pond to drain and subsequently dry during
low summer flows, degrading the value of the habitat by
increasing water temperatures in the shallower water.

Rehabilitation Work
The following is a summary of the works undertaken
during the 1999 construction window. For a more detailed
discussion see nhc and Alby, 1999a.

LU6DJ1, LU6DJ2, and LU6DJ3 (LWD Jams)
The main habitat objective at these sites was to rearrange
LWD to encourage further deposition on vegetated bars,
trapping the coarse sediment already deposited there
(Fig. 1–37). As part of the work, a crew:

• removed portions of the jams to prevent overtopping
and remobilization of the coarse sediment;

• added LWD parallel to the flow along the edge of
bars to prevent flood waters from crossing the bar;

• constructed LWD spurs to protect bank from further
erosion (Fig. 1–38) .

HO1DJ1 (LWD Jam)
The main habitat objective at this site was to rearrange
LWD to ensure access into Hoomak Creek. As part of
the work, a crew:

• removed the right bank portion of the jam.

HO1BD1 (Beaver Dam)
The main habitat objective at this site was to ensure access
into Hoomak Lake and beaver pond below the lake while
deepening the pond. As part of the work, a crew:

• constructed 1 rock riffle from local bed material to
pond water upstream;

• constructed a LWD step at the abandoned beaver dam
that provided access while increasing the depth in the
beaver pond.
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Labour crews with hand tools completed these projects.

Cost Summary
Crew labour (8 members) $19,280
Consultants 6,158
Other Costs 4,884

Total Cost $30,322

Production Estimates
The rearrangement of the LWD jams will trap
approximately 750 m3 of coarse substrate, preventing
migration and deposition on spawning habitat.

Using a conservative factor of 1.5 fish/m2 it is estimated
that the increased pond depth and area in HO1BD1 will
provide rearing for up to 2700 (1.5 x 3600 x 0.5 m2) juvenile
coho and resident trout.

We suggest using a conservative multiplication factor of
0.65 fish/m2 to calculate the production benefits from scour
pools created by mainstem structures. Final pool
measurements will be made during monitoring surveys.

For Further Information
Contact
Charlie Jancsik, R.P.F.
C.J. Forest Engineering
c/o Canadian Forest Products Ltd.
Woss, BC V0N 3P0
Tel: (250) 281–2300
Email: CJancsik@Mail.Canfor.ca

Ken Rood, P.Geo.
Northwest Hydraulic Consultants Ltd.
#2–40 Gostick Place
North Vancouver, BC V7M 3G2
Tel: (604) 980–6011
Email: Krood@nhc–van.com

Mike Berry, R.P.Bio.
Alby Systems Ltd.
P.O. Box 71
Alert Bay, BC V0N 1A0
Tel: (250) 974–5855
Email: alby@island.net

Figure 1–38. Hand–built triangular LWD spur on the right bank
of Lukwa Creek.

Figure 1–37. Downstream view of typical coarse sediment
accumulation in Lukwa Creek, reach LU6.
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PINK CREEK INSTREAM RESTORATION

Objectives
The objectives of this project in the lower section were to
restore low and moderate flows to one channel on the fan,
preventing mainstem drying and the stranding of juvenile
fish in the many flood channels as the high flows recede.
In the upper section the objective was to add LWD to
create local scour pools and instream cover.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Northwest Hydraulic Consultants (nhc), Alby Systems
Ltd., C.J. Forest Engineering, Canadian Forest
Products Ltd.

Proponent/Implementing Partners
Partnership of Canadian Forest Products Ltd., ‘Namgis
First Nation and International Woodworkers of America
(IWA).

Watershed/Stream
Nimpkish Lake and Nimpkish River/Pink Creek

Location
Pink Creek flows southeast into Nimpkish Lake near its
outlet to the lower Nimpkish River. The lower or north
end of Nimpkish Lake lies 8 km southeast of the town of
Port McNeill on northern Vancouver Island.

Introduction
Pink Creek is a small 16.4 km2 basin with a mainstem
length of 6.6 km. The basin area occurs in MacMillan
Bloedel’s TFL 39 (9.6 km2, 67.1%) and in Canfor’s TFL 37
(6.8 km2, 32.9%). The project sites occur in the lower
reaches of the stream and have an average gradient of 1.5%.
Pink Creek has four steep tributaries that drain portions
of the steep Karmutzen Ranges to the south.

Pink Creek has supported healthy coho, pink, sea run
cutthroat trout, rainbow trout, and Dolly Varden char
populations in the past. It is suspected to have supported
runs of steelhead and sockeye salmon. As the only known
pink salmon producing tributary to the Nimpkish River,

Pink Creek is very important to the biological diversity of
the basin (nhc and Alby, 1999a).

Assessments and Prescriptions
Logging began in the 1930s and to date approximately
48% of the basin area has been harvested.

The oldest air photos of this area (1940s) show a very
large slide in the first right bank tributary. This slide
originates in a high elevation forested area and runs out
over 1 km of the tributary. Inspection of post–harvesting
photos also identified the destabilization of the second
right bank tributary and several gullies near the drainage
divide.

Aggradation in reach PK2 has led to a situation where
high flows escape the main channel while low flows dry
the main channel. High flows flood the road and spread
over the fan. Juvenile salmon that follow the flood flows
out of the main channel are trapped and killed when flows
drop and the ephemeral channels dry.

Upstream from the fan, logging has resulted in poor LWD
recruitment and increased gravel transport. This has lead
to sediment accumulations on bars, few pools and bank
erosion.

Rehabilitation Work
The restoration project in reach PK2 of Pink Creek was
composed of two distinct sections, the lower 400 m of
aggrading channel on the fan and the upper 500 m of
large woody debris (LWD) and pool deficient channel.

The following is a summary of the works undertaken to
date. For a more detailed discussion see nhc and Alby,
1999c.

Lower Mainstem
(Excavation, 0+188 to 0+392 m)
The main habitat objective at this site was to restore low
and moderate flows to the main channel while
maintaining year round flow in the right bank channel
by excavating the main channel below the permanent
water table (Fig. 1–39). As part of the work, a crew and
equipment:

• excavated approximately 1300 m3 of sediment from
the main channel between 0+188 to 0+392 m;

• constructed 5 upstream–V LWD steps to control the
grade;
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• constructed bank armour and added cover;
• constructed an inlet to the right bank channel that

controls the relative discharges in the right bank and
main channels;

• constructed 254 m of offset berm along the right bank,
using excavated material, to prevent flows from
inundating the entire fan and prevents juvenile
stranding.

Upper Mainstem (LWD Addition and Bar Removal,
0+392 to 0+915 m)
The main habitat objectives at this site were to rearrange
sediment stored on bars to prevent remobilization and add
LWD to promote local scour, protect eroding banks and
provide cover. As part of the work, a crew and equipment:

• pulled–back 1100 m3 from 11 point, lateral and mid–
channel bars;

• constructed 22 LWD spurs to protect eroding banks,
promote local scour and provide cover;

• constructed five LWD jams to promote local scour,
provide cover and deflect flow where simple spurs were
inadequate;

• constructed 17 m long rootwad crib to reconstruct a
low right bank;

• excavated a 36 m2 alcove pool along the right bank to
provide winter refuge habitat and added cover.

Construction Cost Summary
Crew labour (8 members) $27,792
Consultants 8,876
Heavy Duty Equipment 66,985
Other Costs 7,040

Total Cost $110,693

Production Estimates
The anticipated improvements to substrate could increase
viable spawning capacity by up to 200 pairs of adult coho
or 400 pairs of pink salmon based on one pair of coho for
every 10 m2 or one pair of pinks per 5 m2 of stable channel
created.

Approximately 25000 m2 of fan area and flood channels
have been blocked by the offset berm. Using a factor of
1.5 fish/m2 we anticipate a savings of 37,500 fish yearly in
this system.

We suggest using a conservative multiplication factor of
0.65 fish/m2 to calculate the production benefits from scour
pools created by mainstem structures. Final pool
measurements will be made during monitoring surveys.

For Further Information
Contact
Charlie Jancsik, R.P.F.
C.J. Forest Engineering
c/o Canadian Forest Products Ltd.
Woss, BC V0N 3P0
Tel: (250) 281–2300
Email: CJancsik@Mail.Canfor.ca

Ken Rood, P.Geo.
Northwest Hydraulic Consultants
#2–40 Gostick Place
North Vancouver, BC V7M 3G2
Tel: (604) 980–6011
Email: Krood@nhc–van.com

Mike Berry, R. P.Bio.
Alby Systems Ltd.
P.O. Box 71
Alert Bay, BC V0N 1A0
Tel: (250) 974–5855
Email: alby@island.net

Figure 1–39. Downstream at the excavation through the fan,
original bed level was below logs on right bank.
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NITINAT RIVER—TSUK–SI–TAY SIDE CHANNEL

Objectives
The Caycuse River is a high energy system with little
opportunity for salmonids to find refuge during high flood
events. By developing a side channel in the floodplain of
the Caycuse River, stable off–channel rearing and spawning
habitat for coho, chum, steelhead and cutthroat trout will
be increased.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Author
Deborah Epps

Proponent/Implementing Partners
Weyerhaeuser (formerly MacMillan Bloedel).

Watershed/Stream
Nitinat River/Caycuse River

Location
Caycuse River drains into the head of Nitinat Lake on
the southwest coast of Vancouver Island. The side channel
is located on the west side of Nitinat Lake, south of the
Ditidaht First Nation Reservation.

Introduction
The majority of the Caycuse River tributaries entering
the mainstem are inaccessible to salmonids due to gradient
barriers. The Caycuse valley is also very entrenched,
preventing the formation of any off–channel habitat. The
flow velocities in the Caycuse River Watershed are too
high to allow for cost–effective rehabilitation within the
stream channel. Opportunities to improve fish habitat with
the goal of rebuilding reduced fish stocks in the Caycuse
River were limited to the floodplain.

Assessments and Prescriptions
During spring of 1998 an overview assessment (FHAP) was
conducted on the Caycuse and Campus Creeks, two main
tributaries within the lower Nitinat River. This assessment,
along with initial field reconnaissance, indicted that the
highest priority for instream restoration would be through
off–channel habitat within the Caycuse River.

During summer of 1998, a side channel site was selected,
and test pits were installed for monitoring substrate
materials and low water levels. The findings of the test
pits were excellent, with good substrate and sufficient
groundwater. The design for the groundwater channel were
prepared by Mel Sheng and Russ Doucet, Fisheries and
Oceans Canada, Habitat and Enhancement Branch.

Rehabilitation Work
The mainstem of the side channel is 1145 m in length,
the upper spur is 90 m and the lower spur is 145 m for a
total length of 1380 m (Figs. 1–40 , 1–41). Average channel
width is approximately 7 m, giving the channel a surface
area of 10065 m2. Depths in the channel range from 0.3
to 1.2 m in the pools.

There are approximately 500 LWD pieces within the entire
channel length and 1200 m3 of rock. The rock was placed
along the toe of channel, to help avoid bank erosion from
spawning chum, and to provide rearing habitat for coho
fry. Cement slabs were installed at five sites in the channel
to provide cut bank habitat (Fig. 1–42). Two rock riffle
structures were built within the main side channel to
maintain water levels.

The channel banks and any disturbed areas were seeded
and planted to prevent erosion and sediment input.

Cost Summary
Habitat Restoration and Salmon Enhancement Program
(HRSEP)
Forest Renewal BC $128,045
HRSEP 60,000
MB private 20,000
FRBC (RAMS) 8,000

Total Cost $216,045

Production Estimates
Predicted coho smolt production is about 10,065 smolts.
Consequently if there is a 2% survival rate (presently low
due to poor ocean conditions) from smolts to returning
adults, we should see approximately 200 coho adults return
to the channel.

The channel is also predicted to produce chum salmon,
with approximately 300 chum fry/m2 of useable spawning
beds. The area of useable spawning beds will not be known
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until chum begin to spawn within the channel, however a
rough estimate of 500 m2 of spawning habitat would
produce 150,000 fry. With a 1% survival rate from fry to
adult, approximately 1500 adult chum would return to the
channel.

Proposed Work
Immediately after construction, fry were visible throughout
the channel. After high winter flows it is expected that
routine monitoring will be conducted on the channel. As
well, it is anticipated that in the spring of 2000, a
downstream fry trap will be installed to quantify the
production of the channel.

Point of Interest
The Tsuk–si–tay side channel construction was a very
important project for the Ditidaht people. Not only were
people from the band employed, they were also happy to
see restoration works performed to help bring back
historical fish numbers in their traditional areas. The
Ditidaht First Nation selected the name for the side
channel, and it’s two spurs. In fact Tsuk–si–tay means “the
river behind”. This makes reference to the fact that there
used to be a channel in that vicinity, that was historically
significant to the First Nations, and now the river (side
channel) has been brought back to them.

The Ditidaht hosted a channel opening ceremony along
with a potluck for all the parties involved in bringing about
the completion of the side channel. The Ditidaht
spokesman, Joe Thorne, had one thing to say, “THANK
YOU”.

For Further Information
Contact
Deborah Epps, WRP Habitat Officer
Ministry of Environment, Lands and Parks
2080A Labiuex Road
Nanaimo, BC V9T 6J9
Tel: (250) 751–3146

Figure 1–40. Looking downstream mid–channel.

Figure 1–41. Equipment working on channel excavation and
complexing.

Figure 1–42. Example of cut bank during construction.

1–36



 Vancouver Island Region

VERNON CAMP CREEK RESTORATION

Objectives
Work was undertaken at two project sites in Vernon Camp
Creek. The objective for the lower project (VC1DJ1) was
the addition of large woody debris (LWD) to a straight
section of channel to create local scour pools and instream
cover for fry. The upper project site (VC2DJ1) attempted
to concentrate the flow spreading through an abandoned
camp into a series of deeper pools to prevent juvenile
stranding.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Northwest Hydraulic Consultants Ltd. (nhc), Alby
Systems Ltd. and C.J. Forest Engineering/Canfor

Proponent/Implementing Partners
Partnership of Canadian Forest Products Ltd., ‘Namgis
First Nation and International Woodworkers of America
(IWA).

Watershed/Stream
Nimpkish River/Vernon Camp Creek

Location
Vernon Camp Creek flows northerly to the abandoned
Vernon Camp, turning to the southeast to flow into the
upper Nimpkish River above the Vernon Reload. The
abandoned camp is approximately 30 km southeast of the
town of Woss on northern Vancouver Island.

Introduction
Vernon Camp Creek is a very small 2.8 km2 watershed
with a mainstem length of 3.2 km. The project sites are in
the lower reaches of the stream where average gradients
are 1 to 2%. Most of the basin lies on the Nimpkish River
valley flat where it drains a series of wetlands, beaver ponds
and swamps. Only a small portion of the basin lies in the
steep valley to the north.

Vernon Camp Creek has supported healthy coho, cutthroat
trout, rainbow trout and Dolly Varden char populations
in the past (nhc and Alby, 1999a).

Assessments and Prescriptions
Seventy–eight percent of the Vernon Camp Creek basin
has been harvested since the railroad opened the area to
logging in the 1950s. Logging proceeded slowly on the
lower slopes of the basin until the 1970s when 40% of the
basin was logged. Since the 1970s logging has proceeded
much more slowly on the mid–elevation slopes.

The married quarters of Vernon Camp were established
in 1955 and abandoned in 1985. A grade shovel built a
ringed drainage ditch around the camp to drain the marshy
site. This LWD and pool deficient ditch captured the
creek, which until that time had no single main channel
through the wetlands. Alders and shrubs dominate the
riparian vegetation along most of the channel.

Beavers have colonized the ditch since the camp was
abandoned. A particularly large dam has raised water levels
and flooded the northwest half of the camp. Juvenile coho
and trout follow the flow out of the beaver pond into the
grassy camp. These fish are stranded and killed when water
levels drop in the summer and the camp dries.

Rehabilitation Work
The following is a summary of the works undertaken to
date. For a more detailed discussion see nhc and Alby,
1999c.

VC1DJ1 (LWD Addition)
The main habitat objective at this site was to add LWD
in the form of LWD spurs, rootwads or lateral LWD jams
to encourage local scour producing pools and providing
instream cover. As part of the work, a crew:

• constructed 10 lateral LWD jams to produce scour
and add cover;

• constructed one LWD spur to produce scour and add
cover;

• added 20 rootwad structures at 10 sites to produce
scour and add cover;

• added six LWD across the deactivated spur crossing
for cover.

VC2DJ1 (Beaver Pond)
The main habitat objective at this site was to excavate a
series of deep ponds in the abandoned campsite below
the permanent water table with a small connecting channel
to ensure access (Fig. 1–43). As part of the work, a crew
and equipment:

1–37



Vancouver Island Region

• excavated four pools with cover for 160 m2 of off–
channel habitat;

• excavated 85 m of connecting channel to ensure access
from the ponds to the main channel;

• constructed 150 m of low berm to prevent further
flooding of the camp site;

• constructed four LWD steps to control the grade;
• removed the abandoned railway culvert in reach VC2

to prevent the formation of a barrier to migration.

Construction Cost Summary
Crew Labour $31,299
Consultants 9,997
Heavy Duty Equipment 10,808
Other Costs 7,929

Total Cost $60,033

Production Estimates
Using a conservative factor of 1.5 fish/m2 it is estimated
that the pools excavated in the campsite will provide
rearing for up to 240 fry (1.5 x 160 m2). However, the
density of fry salvaged during construction was closer to
6 fish/m2 and this would increase the rearing capacity to
960 fry (6 x 160 m2).

The greatest biological benefit of these projects is the
prevention of juvenile stranding in the abandoned
campsite. Approximately 10,000 m2 of camp area is
blocked by the offset berm, preventing fry from entering
this area and becoming stranded. Using a factor of
1.5 fish/m2 we anticipate a saving of 15,000 fish yearly
in this system; savings could be as high as 60,000 fish
using a factor of 6 fish/m2.

We suggest using a conservative multiplication factor of
0.65 fish/m2 to calculate the production benefits from scour
pools created by mainstem structures. Final pool
measurements will be made during monitoring surveys.

For Further Information
Contact
Charlie Jancsik, R.P.F., C.J. Forest Engineering
c/o Canadian Forest Products Ltd.
Woss, BC V0N 3P0
Tel: (250) 281–2300
Email: CJancsik@Mail.Canfor.ca

Ken Rood, P.Geo.
Northwest Hydraulic Consultants
#2–40 Gostick Place
North Vancouver, BC V7M 3G2
Tel: (604) 980–6011
Email: Krood@nhc–van.com

Mike Berry, R. P.Bio.
Alby Systems Ltd.
P.O. Box 71
Alert Bay, BC V0N 1A0
Tel: (250) 974–5855
Email: alby@island.net

Figure 1–43. Upstream at an excavated pool and the berm in the
abandoned camp.
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OKTWANCH RIVER SITE 2 GROUNDWATER CHANNEL

Objectives
The objective of the project was to construct a 1.65–km
long groundwater–fed channel to provide spawning habitat
for sockeye and coho salmon and possibly cutthroat trout
and Dolly Varden char. In addition, the channel will
provide year–round rearing habitat for juvenile salmonids,
particularly coho, as well as resident trout and char.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Author
Dave Duff, R.P.Bio.

Proponent/Implementing Partners
Western Forest Products Ltd.

Watershed/Stream
Oktwanch River

Location
The Oktwanch River flows in a southeasterly direction
into Muchalat Lake approximately 15 km northwest of
the town of Gold River. The new channel was constructed
in a remnant side channel parallel to the north bank of
the Oktwanch River and drains into Muchalat Lake. Take
the Nimpkish Road from Gold River and head towards
Woss, turn left on to the Muchalat Mainline and cross
the Oktwanch River just north of the Muchalat Lake
campground to access the project.

Introduction
The Oktwanch River has historically supported runs of
sockeye, coho, and chinook salmon. Sockeye abundance
has decreased significantly in the past 12 years. Chinook
and coho have not been recorded in the Department of
Fisheries and Oceans (DFO) escapement records since
1975 and 1977, respectively. During the pre–construction
assessments coho were captured indicating that coho still
utilize the Oktwanch River. Steelhead, rainbow and
cutthroat trout as well as Dolly Varden char also utilize
this watershed.

Assessments and Prescriptions
Shawn Hamilton and Associates and Northwest Hydraulic
Consultants Ltd. (1997) conducted Overview and Level
1 Fish Habitat Assessments of the Oktwanch River for
Canadian Forest Products Ltd., who manage 76% of the
watershed.

The results of this assessment showed that increased bank
erosion due to past streamside harvesting of trees has
resulted in channel widening, in–filling of sections of the
channel with sediment, and channel de–watering during
summer low flow periods. These channel changes have
resulted in a loss of productive rearing habitat, holding
areas for returning spawners, and an increased likelihood
that fish are lost due to stranding during low flow periods.
The reduced surface flow may also delay the upstream
migration of spawners in the fall and increase the chance
that incubating eggs will de–water during the winter. Eggs
may also be lost due to excessive scouring of the channel
bed during winter floods.

Channel prescriptions were developed by D. Tripp
Biological Consultants Ltd. (1999) in consultation with
Fisheries and Oceans Canada (FOC) Habitat and
Enhancement Branch for Western Forest Products Ltd.,
who manage the lands surrounding the project site.

Rehabilitation Work
The project was constructed during March, July, and
August 1999. The main channel was constructed in a
remnant channel of the Oktwanch River. In addition to
the main channel, two side channels, one alcove, and one
beaver pond complex were constructed or modified to
provide better habitat (Figs. 1–44, 1–45, 1–46). LWD
was added to pools and glides and boulders were added
to glides and riffles to supply cover.

A berm was constructed along the left bank of the channel
to provide 50–year flood protection to the project using
gravel from channel excavation.

All disturbed sites were covered with a coastal reclamation
seed mixture to minimize erosion and sedimentation to
the channel.
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Cost Summary
Labour $ 67,600
Equipment, Rentals, Materials, Misc. 247,400

Total Cost $315,000

Outputs
1.65 km of channel with an area of 12,760 m2 was created.

Production Estimates
With a total project area of 12760 m2 and 120 smolts/
100  m2 (Koning and Keeley, 1997) the coho smolt output
is estimated at 15,312 smolts. With a marine survival rate
of 0.098, the total estimated number of coho adults
returning is 1500 fish annually.

The estimated area for sockeye spawning in the main
channel is 3126 m2. Sockeye fry production is estimated
at 500 fry/m2 for a total of 1.6 million fry. Predation by
coho on these fry is estimated at 80%, leaving 320,000 fry
to enter the lake (R. Doucett, pers. comm., 2000).

Proposed Works
• Construction of LWD bank protection structures in

the main channel of the Oktwanch River to help
protect the channel.

• Monitoring of the channel for fish use, flow levels,
access and channel stability.

• Development of other groundwater channels at Site 2
or other sites in the Oktwanch River Watershed.

For Further Information
Contact
Glen Wilson
c/o Western Forest Products Ltd.

Ken Hall
Western Forest Products Ltd.
118 – 1334 Island Highway
Campbell River, BC V9W 8C9
Tel: (250) 286–4120
Email: Khall@westernforest.com

Figure 1–44. Downstream view of the upper channel at station
1+60m showing glide–riffle–pool sequence.

Figure 1–45. Downstream view of lower channel at station
12+25m showing pool with LWD cover.

Figure 1–46. Downstream view of beaver pond.
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BIG TREE GROUNDWATER CHANNEL

Objectives
The objectives for Big Tree Creek were to increase off–
channel spawning and rearing habitat, a feature found to
be lacking in tributaries of the Lower Salmon River (Raven
River, 1996). Coho and chum salmon are target species.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Author
Jesse Brown

Proponent/Implementing Partner
Steelhead Society Habitat Restoration Corporation,
MacMillan Bloedel, Forest Renewal BC.

Watershed/Stream
Salmon River/Big Tree Creek

Location
The Salmon River is located on the east coast of Vancouver
Island, entering Johnstone Strait at Kelsey Bay, 75 km
north of Campbell River. The watershed area is 1200 km2.
Both Elk and Big Tree Creeks are significant salmonid
producing tributaries of the Salmon River.

Introduction
Big Tree Creek provides important spawning and rearing
habitat for the Salmon River; in which fish production is
often limited by lack of off–channel habitat. The Salmon
River and Big Tree Creek provide important habitat for
chinook, coho, sockeye, chum, pink, steelhead, rainbow,
cutthroat, Dolly Varden and kokanee (MELP, 2000).

Assessments and Prescriptions
The site for the development of off–channel habitat is
located on a low bench along the right bank of Big Tree
Creek, 610 m upstream from the confluence with the
Salmon River. The site is fed by groundwater and by two
ephemeral streams. Previously there was marginal habitat
in the area that is utilized by coho salmon juveniles,
however the water was shallow and fish stranding was
likely (Fig. 1–47).

Past Rehabilitation Work
The Steelhead Society Habitat Restoration Corp. has
conducted restoration activities in the Lower Salmon River
that focused on the creation of rearing habitat through
the addition of LWD. Concurrent to the 1999/2000
groundwater channel on Big Tree Creek, a riparian
treatment rehabilitation project was being conducted
1.4 km to the west.

Rehabilitation Work
A groundwater channel was excavated 610 m west of
the confluence with the Salmon River on the mainstem
of Big Tree Creek, September 2 to 9, 1999. The channel
is 2 to 5 m wide and extends for 400 m for a total habitat
area of 800 m2. The groundwater channel at Big Tree
Creek was excavated to a depth 1 m below the
groundwater level measured on August 23, 1999 in order
to ensure that the channel would not be dewatered (Lister
and Finnigan, 1997). Pools were created every 50 m and
an overwintering pond was constructed in a swale on
the north end of the site. Sixty pieces of LWD were added
to the channel/pond complex; LWD were salvaged from
the construction of the channel/pond. Material excavated
from the channel was placed on the left bank to form a
berm to protect the channel from possible flooding from
Big Tree Creek (Fig. 1–48).

Cost Summary
Labour $ 6,288
Equipment and Materials 61,773

Total Cost $68,061

Outputs
Groundwater Channel 800 m2

LWD Number 60 pieces

Production Estimates
Based on the WRP Biostandards (Koning and Keeley,
1997) it is expected that the Big Tree groundwater channel
would produce 320 coho smolts and 216,000 chum fry,
annually.

Proposed Work
All prescribed work was completed during the 1999/2000
field season. It is proposed that all work will be monitored.
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For Further Information
Contact
Jesse R. Brown, R.P.Bio.
Steelhead Society Habitat Restoration Corporation
#103–131 Water Street
Vancouver, BC V6B 4M3
Tel: (604) 684–6242, Ext. 110
Email: jbrown@steelheadsociety.com

Figure 1–47. Project site prior to construction of the groundwater
channel.

Figure 1–48. Project site after the construction of the groundwater
channel.
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BIG TREE AND SPIRIT CREEKS RIPARIAN RESTORATION

Objectives
The objective was to restore the riparian habitat and
function of Spirit and Big Tree Creeks to pre–logging
conditions by promoting the establishment and growth
of conifers.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Ronnie Drever and Jesse Brown

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Weyerhaeuser Corporation (MacMillan Bloedel), the
Ministry of Environment, Lands, and Parks, and Forest
Renewal BC.

Watershed/Stream
Salmon River/Big Tree Creek and Spirit Creek

Location
Spirit Creek, located near the Village of Sayward on the
east coast of Vancouver Island, British Columbia, flows
predominately east into Big Tree Creek. The project area
is 12 km west of Sayward on Hwy. 19 and 2 km west on
Big Tree Mainline Road.

Introduction
The riparian vegetation of these creeks was logged in a
continuous clearcut between 1946 and 1957. Red alder, with
minor components of bigleaf maple (Acer macrophyllum)
and black cottonwood (Populus balsamifera ssp. trichoscarpa),
now dominate these riparian areas, providing only low levels
of riparian function. Such areas lack the ecological functions
provided by large coniferous vegetation.

Assessments and Prescriptions
Silvicultural treatments can promote the restoration of
riparian functions provided by large conifers through the
creation of the micro–climatic conditions needed for
successful conifer regeneration. Gap creation in the red
alder stand allows sufficient light for conifer growth
(Drever, 2000). Underplanting these gaps with conifer

regeneration, associated with brushing of competing
shrubs, will allow the establishment and growth of conifers.

Past Rehabilitation Work
Instream work to enhance LWD was completed on Spirit
and Big Tree Creeks in 1996 to 1998.

Rehabilitation Work
Restoration work begun on July 15, 1999 and was
completed on October 21, 1999. The silvicultural
treatment involved creating circular plots of between 18–
20 m in diameter (254–314 m2) by removing 18–21 red
alder trees per plot (Figs. 1–49, 1–50). A 5–m buffer of
streamside trees was retained to maintain bank stability
and provide inputs of nutrients and LWD into Spirit and
Big Tree Creeks. All competing shrub species were
removed by brushing with a chainsaw immediately
following plot creation. The circular plots were planted
with large caliper Douglas fir (Pseudotsuga menziesii),
western red cedar (Thuja plicata), and grand fir (Abies
grandis) large seedlings (10–12 per circular plot) at 2.4 m
spacing. Species composition was 70, 20, 10%, respectively.
Vexar tubing was installed on red cedar seedlings for
browse protection.

Cost Summary
Labour $24,863
Equipment and Materials 83,615

Total $108,478

Outputs
Area planted 38 ha

Production Estimates
Not applicable.

Proposed Work
Conifer planting is still needed at the Spirit Creek site.
Subsequent brushing treatments are planned in the spring
for two years following the initial falling and brushing at
both sites. It is likely that additional brushing treatments
beyond those planned will be necessary (Von Shilling and
Buck, 1999). Survival and brushing surveys are needed to
monitor establishment success. Vexar and stake removal
will also be necessary.
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For Further Information
Contact
Jesse R. Brown, R.P.Bio.
Steelhead Society Habitat Restoration Corporation
#103–131 Water Street
Vancouver, BC V6B 4M3
Tel: (604) 684–6242, Ext. 110
Email: jbrown@steelheadsociety.com

Figure 1–49. Pre–treatment canopy at Spirit Creek site.

Figure 1–50. Post–treatment canopy at Spirit Creek site.
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SAN JUAN RIVER INSTREAM RESTORATION AND SIDE CHANNELS

Assessments and Prescriptions
Instream assessments in the San Juan indicated that the
watershed suffers from classic impacts of logging. These
range from loss in habitat complexity to widening and
infilling of stream channels. These impacts affect all species
of salmonids in one way or another throughout their
freshwater lifestages.

Instream prescriptions were developed by LGL Limited/
Thomson (1998) for implementation during summer of
1998. Due to unforeseen circumstances no instream
projects were accomplished during 1998. Construction was
conducted in 1999, using modified LGL Limited/
Thomson (1998) prescriptions, at a number of sites within
the watershed. Prescriptions varied from LWD/Boulder
complexing to riffle/pool sequencing to side channel
excavation.

1999 Construction
The following projects were completed:

Tremblay Creek:
Additional LWD (150 pieces) was placed in the stream
following the prescriptions prepared by LGL Limited/
Thomson 1998. A 311 Caterpillar excavator was used to
place the clusters into the side channel and associated
ponds (Fig. 1–51).

In total, approximately 1250 m2 of coho rearing area was
created (250 m length). Estimated production is 1250 coho
smolts (i.e., 1 smolt/m2) Approximately 350 m2 of
complexing cover was introduced in both years.

Mosquito Creek:
Following the modified plan, the addition of LWD and
rock occurred at five sites (Fig. 1–52). The LWD was
placed at the assembly area in the fall of 1998 and in August
1999 approximately 150 0.6–m rocks were assembled prior
to commencing the instream work. Prior to the complexing
at Site 5 a fish salvage crew spent a day electrofishing
selected pools (Fig. 1–53).

The carrying capacity of the 250 m of stream will
approximate 5000 coho (i.e., 1 smolt/m2).

Approximately 600 m2 of complexing was added.

Objectives
The objective of instream work to date is to restore juvenile
rearing and adult holding habitat by complexing existing
channels with LWD, riffle/pool sequences, and stabilizing
streambanks, all of which provide cover elements and/or
promote scour. A side channel was also constructed to try
and eliminate trapping of juveniles during low flow periods.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Bud Iverson and Deb Epps

Proponent/Implementing Partners
TFL Forest Ltd.

Partners
Pacheedaht Band, Sooke Renfrew Forestry Society, San
Juan Enhancement Society, Cowichan Lake Forest Coop,
Renfrew Community Association, IWA.

Watershed/Stream
San Juan River/Tremblay, Mosquito, 4–Mile, Halliday,
Harris Creeks and George’s Channel

Location
The San Juan River drainage is located on the southwest
side of Vancouver Island, approximately 60 km west of
Victoria.

Introduction
The San Juan River drainage is one of the larger systems
on Vancouver Island. It supports a variety of important
fish stocks and wildlife. The San Juan River is known for
its high production of salmon for the commercial fishery,
and for its sport fishing opportunities particularly for
summer steelhead.

For many decades, the San Juan River Watershed has
undergone intensive forest harvesting. Earliest logging
probably started before the turn of the century and centred
initially on the lower delta. By the mid–1990s, large areas
of many of its sub–basins had been logged and were in
various stages of regeneration.
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4–Mile Creek:
The side channel was constructed using a Samsung 210
tracked excavator, for a length of 350 m. In addition, a
460 m groundwater channel was constructed, which is
connected to the side channel at approximately the mid–
way point. Deep pools were constructed in both the main
and groundwater channels. Complexing was introduced
into all the pools (Fig. 1–54).

Two weirs were constructed; the upper weir restricts low
flows to enter the new side channel only. The lower ‘V’
weir in the new channel only allows for 25% of the high
flows to enter the new channel with remainder flowing
into 4–Mile Creek (Fig. 1–55).

The carrying capacity of the 4800 m2 of wetted area at
low water levels is sufficient for the rearing of 4800 coho
smolts (i.e., 1 smolt/m2 of surface area). Approximately
1600 m2 of complexing was added as well as 50 m2

spawning habitat.

George’s Channel:
This channel was initially constructed in 1997, however
the difference in bed elevation at the top end of the channel
resulted in very minimal flows. In mid–September 1999
three pools were excavated in the upper portion of the
channel using a Samsung 210 excavator and a portion of
the assembled 70 stumps were placed into the pools with
the remaining stumps providing additional complexing to
the lower 50 m of channel. During the excavation of the
pools additional groundwater was encountered, increasing
the water flow in the channel.

The carrying capacity of the approximately 900 m2 of coho
rearing area was further enhanced with an estimated
production is 900 coho smolts (i.e., 1 smolt/m2 of surface
area).

Approximately 130 m2 of complexing was added.

Halliday Creek:
In order to stabilize the riffles, constructed in 1997, it was
necessary to add 90 m3 of 0.4–0.6 m rock to the existing
riffles. This larger rock was used mainly for crest rocks
and riffle toe rocks. The material in the original riffles
was reused to key in the larger rock. Gravel was added to
allow spawning in the downstream end of the pool just
adjacent to the reconstructed riffles. LWD was placed in
the pools generally following the prescriptions prepared
by LGL Limited/Thomson (1998) (Fig. 1–56).

Prior to construction a fish salvage crew spent a day
electrofishing the pools in Halliday Creek. The results of
the electrofishing indicated that in the 250 m2 of habitat
created in 1997, there were 1136 fish removed including
1136 coho and 314 cutthroat trout. The holding capacity
should improve slightly with the added 30 m2 complexing
cover. Spawning habitat was increased by 40 m2.

Harris Creek:
The prescription called for three sites to provide cover and
scour by installing LWD structures in mid–channel sites
or adjacent to existing vegetated gravel bars. Anchoring
rocks were drilled at the assembly area and made into
necklaces in readiness for the helicopter to place over the
logs. All the materials were air–lifted to sites with a S64
helicopter.

The structures will scour a pool proximal to the rootwad
and the LWD and rock will provide cover and some refuge
for fish during all flows (Fig. 1–57).

Assessments and Monitoring
Level two assessments were carried out on Lens Creek
and Green Heron this fall and winter. Effectiveness
monitoring is being conducted by the British Columbia
Conservation Foundation, in the winter of 2000, on three
instream locations, restored through WRP. The sites being
monitored are on Renfrew Creek, Harris Creek and
Crompton Slough. The results at this time are not known.

Cost Summary
Labour (est.)  $ 80,000
Materials and Equipment (est.) 90,000

Total $170,000

2000 Proposed Works
The following table identifies works proposed for 2000:

Renfrew Creek Improve habitat and complex.

Lower Harris Creek Improve habitat and complex.

Crompton Slough Complex present habitat.

Riparian Improve riparian habitat.

Monitoring Monitor selected sites developed by WRP.

Continue with assessments and prescription development.
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For Further Information
Contact
Bud Iverson
San Juan Project Manager
Box 218
Duncan, BC V9L 3X3
Tel: (250) 746–7509

Figure 1–51. LWD clusters in Tremblay Creek (downstream view).

Figure 1–52. LWD/Bolder complexing in Mosquito Creek
(upstream view).

Figure 1–53. Mosquito Creek electrofishing (upstream view).
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Figure 1–54. Pool with LWD complexing in 4–Mile Creek side
channel (downstream view).

Figure 1–55. Lower ‘ V ’ weir in 4–Mile Creek side channel
(upstream view).

Figure 1–56. Crew attaching the LWD to the rock in Halliday Creek
(view downstream).

Figure 1–57. Attaching rock to the LWD with rootwad attached
in Harris Creek (downstream view).
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SARITA RIVER WATERSHED INSTREAM RESTORATION

Objectives
The objectives of this project are to improve and create
fish habitat for salmonids by constructing large woody
debris (LWD) structures, side channels and riffle pool
sequences.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Author
Stefan Ochman

Proponent/Implementing Partners
Huu–ay–aht First Nation and MacMillan Bloedel.

Watershed/Stream
Sarita River/Sarita and South Sarita Rivers and Sabrina
Creek

Location
The Sarita River enters Numukamis Bay in Barkley Sound
(on the central west coast of Vancouver Island),
approximately 12 km northeast of Bamfield. Its drainage
is 189.72 km2 with the majority of the watershed below
800 m elevation. The basin is comprised of provincial
Crown, Indian Reserve and private lands.

Introduction
The Sarita River has historically supported populations
of chum, coho, chinook, sockeye and pink salmon,
steelhead, rainbow and cutthroat trout and Dolly Varden
char. In general, logging has negatively affected stream
habitat and riparian areas. Early logging along the
mainstem (1950s and 1960s) left little or no riparian buffer
along most of the fish–bearing portions of the stream. This
resulted in channel widening, channel/bank instability,
infilling of pools, reduced surface flow, and loss of LWD
throughout the watershed. Some areas in the upper
watershed suffered from recent (1995) clear–cut logging
to the streambank.

Assessments and Prescriptions
A Level 1 fish habitat assessment for this watershed
concluded that chinook, coho and steelhead production
was limited by available rearing (for juveniles) and holding

(for adults) habitat during low flow conditions, exacerbated
by insufficient pool habitat and pool cover. To address this,
Level 1 and 2 assessments recommended the maintenance
and expansion of deep pool habitat with adequate instream
cover and the construction of side channels and of riffle–
pool sequences.

Past Rehabilitation Work
Previous restoration work proceeded in 1998. LWD structures
were installed at two sites on the Sarita River, at one site on
the South Sarita River and at one site at the confluence of
the Sarita and the South Sarita Rivers. A 150–m long side
channel along the South Sarita River was also built to provide
off–channel habitat, especially for coho fry.

Rehabilitation Work
In 1999, the work sites were mainly in two areas: Sabrina
Creek, which flows into the South Sarita River, and the
mainstem of the Sarita River.

Reach 34 – Sabrina Creek. Four riffle structures were built
with a 20:1 downstream face and with a range of rock sizes.
Large boulders (>0.6 m diameter) were randomly placed on
the surface of the riffle creating chutes and small drops that
provide diverse rearing habitat for parr and assist fish passage
at low flows. Seven LWD structures, comprised of 2 to 7
logs with rootwads, were built over a distance of 450 m.

Reach 35 – Sabrina Creek. Two logjams were lowered in
the upper section of this reach. To provide cover and scour
at existing and re–constructed pools, LWD structures were
constructed using 3 to 5 logs at 25 specific sites along
1.25 km of Reach 35.

Reach 3 and 4 – Sarita River. A fishway was built for coho
fry to access and to exit beaver ponds. The fishway
consisted of 9 steps made from 2 to 5 cedar logs embedded
into the streambed and banks, fastened together with rebar
and covered with thick plastic. Each step had a drop of
10–12 cm (Fig. 1–58).

To provide cover and scour at existing and re–constructed
pools, LWD structures were built at 9 sites with 1 to 5
logs with rootwads. The LWD structure downstream of
Blenheim Bridge was reconfigured and 4 logs added
(Fig. 1–59).

Reach 20 – South Sarita River. To provide cover and scour
at existing pools, 2 to 5 logs with rootwads were anchored
at two sites.
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A ‘band–aid’ approach was taken to place riprap along a
60–m long section of riverbank of Reach 20, where the
South Sarita River literally flows on the main Bamfield
road during high flows. Prescriptions for this 300–m long
eroding bend and the placement of lateral spurs will be
undertaken in 2000 to prevent the South Sarita River from
spilling onto the main road.

Cost Summary
Wages and Consultants $ 73,820
Equipment Purchase and Rental 22,377
Machinery including Air–Crane 113,903
Administration 17,900

Total Cost $228,000

Outputs
600 m of instream work on mainstem Sarita River
60 m of streambank work on South Sarita River
1.7 km instream work in Sabrina Creek

Production Estimates
Numerous fry were observed in all LWD structures
during swim counts carried out during the autumn of
both years. No fry were observed in the side channel in
1998. However, coho fry were observed to occupy the
side channel during all seasons in 1999. No quantitative
estimates were obtained although minnow traps were
placed on two occasions.

No fry were observed in Reach 35 of Sabrina Creek prior
to and during construction of the LWD structures. To
assess the effectiveness of the structures, minnow traps
were placed for a minimum of two hours on November
10 at 12 sites and on November 17 at four sites. Between
0 and 3 steelhead were taken at each site for a total of 11
fry, 6 cm mean length on November 10 and four fry, 8 cm
mean length on November 17.

Proposed Work
The Sarita Watershed Restoration Project will continue
for many years. In 2000, proposed work includes: LWD
structures in Frederick, Hunter and Sabrina (Reach 37)
Creeks; 500–m long side channel with LWD structures
in the Sarita River (Reach 2); LWD structures on the
South Sarita River (Reach 20). The two logjams on Reach
35 of Sabrina Creek will again be lowered in 2000.

For Further Information
Contact
Stefan Ochman
Huu–ay–aht First Nation
Box 70
Bamfield, BC V0R 1B0
Tel: (250) 728–3080
Email: stefano@island.net

Figure 1–58. Fishway as it first fills with water from the beaver
ponds.

Figure 1–59. LWD structure that provides scour and cover in a
deep pool on Sarita River.
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LOWER TAYLOR RIVER GROUNDWATER CHANNEL CONSTRUCTION

Objectives
The primary objectives of this project are to increase the
productivity capacity of the Taylor River Basin by:

• rehabilitating the upper reach of Tributary
5000.101.1 and Pond #2, to improve flow and fish
access to Pond #2;

• developing a groundwater channel between Pond #2
and Tributary 5000.105 to increase the spawning and
rearing capacity of the area; and

• connecting isolated ponds to the new channel
(5000.101.1.2).

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Michael C. Wright and Teresa L. Wright, M.C. Wright
and Associates

Proponent/Implementing Partners
A partnership of Weyerhaeuser, M.C. Wright and
Associates, Fisheries Renewal BC, Fisheries and Oceans
Canada–HRSEP, Hupacasath First Nation and Summit
Power Management Corporation.

Watershed/Stream
Taylor River

Location
The Taylor River Watershed is the headwater of the Sproat
Lake Watershed. The construction site is located
approximately 35 km west of Port Alberni and can be
accessed by driving 0.5 km along the Weyerhaeuser South
Taylor main logging road.

Introduction
The streams of the Taylor Basin have historically supported
spawning and rearing areas for sockeye, coho, chinook,
steelhead and cutthroat trout. Utilization by chinook was
confirmed by the Fisheries and Oceans Canada in 1997.
Although minor logging activities occurred just above the
outlet of Sproat Lake between 1905 and 1911, the Taylor
Basin has only really been subjected to logging activities
since the 1960s, with the most extensive logging occurring
during the 1970s (Horel, 1996). The logging activities on

the low–gradient alluvial reaches of the lower Taylor River
have had the greatest impacts on the mainstem and off–
channel fish habitat. In addition to the impacts of logging
the Taylor Basin has suffered negative impacts from the
construction of Highway #4 and recreational activities
throughout the lower 7.5 km.

Assessments and Prescriptions
During 1998 and 1999 the Taylor River has been the
subject of an extensive Differential GPS mapping project
(funded by FRBC in 1998 and HRSEP in 1999), which
created an overview map clearly showing location, and
types of fish habitat. The mapping exercise also identified
habitat impacted by human encroachment and
opportunities for restoration and/or creation of habitat.
Results from the mapping of the Taylor River Watershed
have shown that the impacts to and loss of off–channel
habitat has had the greatest impact on coho production in
the system. To address the issue of impacted and lost off–
channel habitat the groundwater channel was constructed
to provide stable off–channel spawning and rearing habitat
(Fig. 1–60).

After consultation with representatives of Fisheries and
Oceans Canada, Ministry of Environment, Land and
Parks, Nuu–chah–nulth Tribal Council and Hupacasath
First Nation a prescription was developed to construct the
groundwater channel and rehabilitate 310 m of Tributary
5000.101.1 (Pond #2 outlet channel) thereby increasing
the productive capacity of the Taylor River. The
prescription was developed by M.C. Wright and Associates
during the summer of 1999.

Rehabilitation Work
The construction of the groundwater channel occurred
between August 30 and September 20 and September 29–
30, 1999. As–built surveys (DGPS and Rod and Level)
were completed on October 15, 1999. Central Island
Excavating did the excavation of the channel.

The groundwater channel was originally designed for a
mainstem length of 625 m but was shortened to 525 m
due to limited groundwater supplies above this point.
Instead, an additional 209 m of side channel was created
on the left bank. During excavation an alcove–type pond
was created to provide spawning and rearing habitat. A
borrow pit and isolated pond were connected to the
mainstem providing additional rearing habitat. With the
exception of 42 truckloads of gravel all of the excavated
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material was side cast. The channel has a mean width of
4.15 m (range: 2.6 m to 5.4 m). Riffles, pools and glides
had mean depths of 0.22 m (range: 0.14 to 0.40 m), 0.98 m
(range: 0.76 to 1.19 m) and 0.53 m. (range: 0.17 to 0.69 m),
respectively.

Large woody debris was collected during the clear and
grub phase of the project and added complexity to the
channel through the construction of nine artificial
cutbanks which provided approximately 108 m2 of cover
(Fig. 1–60). Several configurations of placement were used;
cross logs (singular and paired), stumps buried into banks
and small debris jams, which provide complex refuge areas.
LWD (stems and/or stems with rootmass) were keyed into
the banks, some of the wood was placed on the bank and
projected into the channel or cabled into place.
Approximately 180 pieces of LWD, 15 stumps and four
rootwads were used for complexing the channel. Once the
channel was complexed the remaining wood debris from
the clear and grub phase of the project was placed on the
stream banks and other disturbed areas for erosion control.
Although this approach is not aesthetically pleasing in the
short term, the long–term benefits are high.

Benefits include: reducing velocity of runoff, trapping
sediment on the slope, and the wood provides habitat for
small animals and birds. As the disturbed areas revegetate
the woody debris becomes obscured, blending in with the
surrounding environment.

Cost Summary
Labour $19,500
Machinery and Materials 26,626

Total Cost $46,126

Outputs
0.74 km of off–channel stream habitat was created,
0.31 km of off–channel habitat and 1.12 ha of pond was
rehabilitated, and 0.10 ha of off–channel pond habitat was
connected.

Production Estimates
The groundwater channel project provides an additional
1500 m2 of rearing habitat, year–round access to 1.12 ha
of pond habitat, 3071 m2 of new stable spawning and
rearing habitat and access to 0.10 ha of off–channel pond
habitat. Based on the bio–standards (Koning and Keeley,
1997) the estimated capacity of the channel (and
rehabilitated areas) with a density of 1.01 coho fry/m2

would be 16,938 coho fry. With a survival rate of 0.68 a

total of 11,518 coho smolts will be produced. In addition
based on recommended area per spawning pair of coho
and sockeye (11.7/m2 and 6.7/m2, respectively) the
groundwater channel could support 291 and 507 spawning
pairs of coho and sockeye, respectively.

Proposed Work
The channel should be monitored for bank stability and
success of revegetation, utilization by juvenile and adult
salmonids, and LWD structures should be maintained.

For Further Information
Contact
Michael C. Wright
M.C. Wright and Associates
Tel: (250) 753–1055
Email: mcwass@island.net

Rick MacDonald
Weyerhaeuser
Email: rickmac@island.net

Figure 1–60. The groundwater channel prior to construction at
0+200 m.

Figure 1–61. A partially constructed cutbank on the groundwater
channel.
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LOWER TAYLOR RIVER—RELIC CHANNEL EXTENSION

Objectives
The primary objective of this project is to increase the
rearing and spawning capacity of the Relic Channel by
increasing the length of the channel by 300 metres.

FRBC Region/MELP Region/MOF Region
Pacific/Vancouver Island/Vancouver

Authors
Michael C. Wright and Teresa L. Wright, M.C. Wright
and Associates

Proponent/Implementing Partners
A partnership of Weyerhaeuser, M.C. Wright and
Associates, Fisheries Renewal BC, Fisheries and Oceans
Canada–HRSEP, Hupacasath First Nation and Summit
Power Management Corporation.

Watershed/Stream
Taylor River

Location
The Taylor River is the headwater of the Sproat Lake
Watershed. The construction site is located approximately
45 km west of Port Alberni and can be accessed from
Highway #4.

Introduction
The streams of the Taylor River Watershed have
historically supported spawning and rearing areas for
sockeye, coho, chinook, steelhead and cutthroat trout.
Fisheries and Oceans Canada confirmed utilization by
chinook in 1997. Although minor logging activities
occurred just above the outlet of Sproat Lake between 1905
and 1911, the Taylor basin has only really been subjected
to logging activities since the 1960s, with the most
extensive logging occurring during the 1970s (Horel,
1996). The logging activities on the low–gradient alluvial
reaches of the lower Taylor River have had the greatest
effects on the mainstem and off–channel fish habitat. The
construction of Highway #4 and recreational activities
throughout the lower 7.5 km have also negatively affected
the Taylor River.

Assessments and Prescriptions
During 1998 and 1999 the Taylor River has been the
subject of an extensive differential GPS mapping project
(funded by FRBC in 1998 and HRSEP in 1999), which
created an overview map clearly showing locations and
types of fish habitat. The mapping exercise also identified
habitat impacted by human encroachment and
opportunities for restoration and/or creation of habitat.
Mapping of the Taylor River watershed showed loss of
off–channel habitat and effects upon remaining off–
channel habitat has had the greatest impact on coho
production in the system. The Relic Channel was
constructed in 1998 to provide stable off–channel
spawning and rearing habitat and to address the issue of
impacted and lost off–channel habitat. Based on the
success of the original Relic Channel, the Relic Channel
Extension was selected as a good restoration opportunity
(Fig. 1–62).

After consultation with representatives of the Fisheries
and Oceans Canada, Ministry of Environment, Land and
Parks, Nuu–chah–nulth Tribal Council and Hupacasath
First Nation a prescription was developed to further
increase the productive capacity of this off–channel habitat.
M.C. Wright and Associates developed the prescription
during the summer of 1999.

Rehabilitation Work
The construction of the Relic Channel Extension occurred
between August 17 and August 30, 1999. As–built surveys
(DGPS and Rod and Level) were completed on
September 3, 1999. Central Island Excavating excavated
the channel.

Construction commenced on August 17 with preparation
of the work site (clearing and grubbing, a cofferdam was
constructed to contain silt and barrier nets were installed
to prevent fry migration into the Relic Channel
Extension). The Relic Channel Extension was cut in two
stages, the first cut was down to just above the water table
while the second cut lowered the channel bed to final grade,
between 0.5 and 1.0 m below the level of groundwater
during low summer flows. All of the excavated material
was sidecast in order to keep construction costs from being
prohibitive. The channel has a mean width of 4.0 m (range:
2.04 to 5.9 m). Riffles, pools and glides had mean depths
of 0.21 m (range: 0.11 to 0.36 m), 0.95 m (range: 0.81 to
1.01 m) and 0.47 m (range: 0.24 to 0.66 m), respectively.
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Complexing of the channel was completed using large
woody debris collected during the clear and grub stage of
the project. Several configurations of placement were used;
cross logs (singular and paired), stumps buried into banks
and small debris jams, which provide complex refuge areas.
LWD (stems and/or stems with rootwad) and stumps were
either buried or keyed into the banks, some of the wood
was placed on the bank and projected into the channel or
cabled into place. Approximately 83 pieces of LWD and
12 stumps were used for complexing the channel. Once
the channel was complexed the remaining wood debris
from the clear and grub phase of the project was placed
on the streambanks and other disturbed areas for erosion
control. Although this approach is not aesthetically
pleasing in the short term, the long–term benefits are high
(Fig. 1–63).

Benefits include reducing velocity of runoff, trapping
sediment on the slope and, the wood provides habitat for
small animals and birds. As the disturbed areas revegetate
the woody debris becomes obscured, blending in with the
surrounding environment.

Cost Summary
Labour $13,645
Machinery and Materials 14,205

Total Cost $27,850

Outputs
0.30 km of off–channel stream habitat was created.

Production Estimates
The Relic Channel Extension will provide an additional
1200 m2 of rearing and spawning habitat. Based on the
bio–standards set out in Koning and Keeley (1997) the
estimated capacity of the channel with a density of 1.01
coho fry/m2 would be 1212 coho fry. With a survival rate
of 0.68, a total of 812 coho smolts will be produced. In
addition based on recommended area per spawning pair
of coho (11.7/m2) the Relic Channel Extension will
support 102 spawning pairs of coho.

Proposed Work
The Relic Channel Extension requires that we monitor
bank stability and success of re–vegetation, monitor and
maintain the LWD structures, and monitor the utilization
of habitat by juvenile and adult salmonids.

For Further Information
Contact
Michael C. Wright
M.C. Wright and Associates
Tel: (250) 753–1055
Email: mcwass@island.net

Rick MacDonald
Weyerhaeuser
Email: rickmac@island.net

Figure 1–62. Confluence of the Relic Channel and Relic Channel
Extension at the start of construction.

Figure 1–63. Confluence of the Relic Channel and Relic Channel
Extension post–construction.
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