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BIG SILVER CREEK INTEGRATED WATERSHED MONITORING PROJECT
Objectives
The objectives of the Big Silver Creek pilot project are
to test procedures and facilitate integrated monitoring of
hillslope and stream components on a watershed level.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Authors
Pat Slaney and Daiva Zaldokas

Proponent/Implementing Partners
International Forest Products Ltd. (Interfor), Hope
Logging/Ministry of Environment, Lands and Parks,
B.C. Conservation Foundation, Fisheries and Oceans
Canada and Western Forest Products Ltd. Partnership
with Ministry of Forests is proposed for hillslope
evaluations.

Watershed/Stream

mainstem are relatively stable. Tributary sub–basins have
had varying amounts of logging. Of the larger ones, Clear
(7 km) is most stable (Fig. 2–2) and Hornet Creek (3 km)
is least stable (Fig. 2–3), as related to percentage logged
and soils.
The lower river to km 6 (falls) supports populations of
sockeye, chinook, coho and chum salmon; winter steelhead,
cutthroat and lacustrine rainbow trout; Dolly Varden and
mountain whitefish (Prosopium williamsoni). Resident
rainbow trout and possibly a few steelhead utilize boulders
and canyon habitat from km 6 to km 15. Preliminary
assessments, including extensive underwater counts,
indicates very limited off–channel habitats, nutrient
limitations and a lack of large woody debris.

Assessments and Prescriptions
Interfor completed an operational inventory survey in
1998/99. Western Forest Products, the other licensee has
completed (1999/2000) an overview assessment of
approximately 6,500 ha and detailed assessments and road
deactivation prescriptions on 7 km of road in the
Hornet Creek sub–basin.

Big Silver Creek/Hornet Creek and Clear Creek

Past Rehabilitation Work
Location
Big Silver Creek is located 35 km north of the town of
Harrison Hot Springs; 2 hours drive from Vancouver.
Vehicle access is via a main gravel road, 45 minutes from
Harrison Hot Springs. Access to the mainstem is possible
from a mainline logging road that parallels the river from
the lake to the logging camp at river km 15.

Introduction
The river originates from the Lillooet Range of the
Coast Mountains, east of Harrison Lake, and flows
predominantly west into the lake, which has an area of
approximately 28,243 ha. River flows are maintained
through the summer via snowfields in the headwaters.
Total length of the mainstem from headwaters to mouth
is approximately 40 km (Fig. 2–1). The lower 15 km of
the mainstem channel is stable and contains only a single
major side channel 2 km up from the mouth.
The predominant human activity in the area for the past
40 years has been logging. Sparse old growth exists on
the lower slopes of the watershed but secondary growth
is well established and the slopes and roads on the
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A Fisheries Research and Development fertilization
experiment (Bacci design) was conducted in Big Silver
Creek Watershed from 1991 to 1997. Primary objectives
in the first three years were to obtain baseline (pre–
fertilization) and control–reach data on three reaches of
the river below a large falls at km 15, and on the two main
tributaries, Hornet and Clear Creeks. The Big Silver
mainstem was fertilized during the summers of 1994–97.
Liquid ammonium polyphosphate fertilizer flow was
proportionally metred into the treatment reaches using a
variety of injection systems to maintain target
concentrations of 5 µg.L–1 P, between June and October.
The physical, chemical and biological components of the
system were monitored throughout the project. The
addition of phosphorus–based fertilizer stimulated growth
at all trophic levels monitored, as detailed in Wilson et al.,
1999. Fertilization has continued with the addition of
nitrate nitrogen in 1999, but was discontinued in 2000.

Rehabilitation Work
In 1999/2000 Western Forest Products completed 4 km
of road deactivation work in the Hornet Creek sub–basin.
This work was halted due to inclement weather.
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WRP Monitoring Work
MELP, Technical Coordination Section initiated
monitoring of suspended sediments and turbidity of the
mainstem Big Silver, Clear Creek and Hornet Creek in
mid–October, 1999. Clear Creek is being used as a
reference watershed because of limited logging activities
to date (old fire burn). Water levels are also being
monitored at the two main tributaries for establishing
stage–discharge relationships. Fish enumeration in the
mainstem and these tributaries are being continued.
Effectiveness evaluations will continue in 2000/01.

Cost Summary (Estimated)
Labour
Equipment and Materials
Total Cost

$6,500
4,900

Figure 2–1. Downstream view of the middle reach of Big Silver
Creek.

$11,400

Proposed Work (2000/2001)
Plans are for Interfor to complete a Level 1 FHAP on the
lower 5 km of stream this winter, assessing off–channel
rehabilitation opportunities and LWD replacement sites.
An overview riparian assessment will also be conducted
on this section of river. A partnership will be formed with
Interfor, Fisheries and Oceans Canada (FOC) and MELP
to design and construct off–channel spawning and rearing
habitat. FOC will provide in–kind contribution to the
project by supplying engineering, biological support and
supervision. LWD structures will be designed via MELP,
or a consultant, and materials supplied and constructed
by Interfor’s forest worker crew. Western Forest Products
is planning to complete the remainder of the road
deactivation work (3 km) in the Hornet Creek sub–basin
and monitor previous hillslope works.

Figure 2–2. Upstream view of Clear Creek from the mainline bridge.

For Further Information
Contact
Pat Slaney
Ministry of Environment, Lands and Parks
Tel: (604) 222–6761
Email: Pat.Slaney@gems5.gov.bc.ca

Figure 2–3. Upstream view of Hornet Creek from the mainline
bridge.
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CHAPMAN CREEK OFF–CHANNEL HABITAT
Objectives

Past Rehabilitation Work

The objective of this project was to increase stable off–
channel habitat for rearing and spawning salmonids,
particularly coho.

Pacific/Lower Mainland/Vancouver

Three “Newbury” riffles were completed in 1993, and these
riffles have effectively trapped spawning gravels in the
lower reach. In 1995, a small backwater channel complex
was constructed in the lower floodplain, and this has been
used extensively by coho juveniles. There has been
extensive road deactivation and bioengineering in the
upper watershed.

Author

Rehabilitation Work

Tanis Douglas

A 450–m long spawning and rearing channel was
constructed about 2 km upstream from the estuary, on the
east side of Chapman Creek (Figs. 2–4 and 2–5). The
lower–most section of the construction site previously
consisted of two small, abandoned beaver ponds, the lower
of which was used by coho juveniles and remained wetted
for most of the year.

FRBC Region/MELP Region/MOF Region

Proponent/Implementing Partners
Ministry of Environment, Lands and Parks, Fisheries and
Oceans Canada, and the Steelhead Society Habitat
Restoration Corporation.

Watershed/Stream
Chapman Creek

Location
Chapman Creek flows into the ocean just south of Sechelt
on the lower Sunshine Coast. Access to the creek is either
directly from Highway 101, or from the Chapman Creek
Hatchery.

Introduction
Chapman Creek is the primary domestic water supply for
the District of Sechelt and surrounding areas. The creek
is 27 km long and has a drainage area of 7,315 ha (EVS,
1999). Chapman Creek has been extensively logged,
resulting in numerous landslides and channel changes.
Anadromous and headwater sections are divided by an
impassable falls approximately 6 km from the estuary, and
steelhead, coho, pink and chum salmon use the lower reach.

The new channel is mostly supplied by groundwater, but
a surface water intake was also constructed to complement
the groundwater flow, as necessary. This 12–inch diameter
intake pipe can be turned off for most times of the year,
though the water it provides was a great attractant to coho
spawners that used the site shortly after construction. This
surface water option will be used mainly during the lower
flow times of year, except during critical low flow periods
when domestic water use is depleting Chapman Creek.
During these times, deep ponds will serve as refugia.
A total of five large ponds were created, connected by short
riffles of 4–10% slopes (Fig. 2–6). The spawning that
occurred on these riffles will be sufficient to seed the site.
The large woody debris that was uncovered during
construction was used to complex these ponds, and the
larger boulders were used to line the banks. The banks
and berm were grass seeded, and will be planted with
conifers in the spring of 2000.

Cost Summary
Assessments and Prescriptions
Valuable fish habitat was lost when part of the lower
floodplain was dyked in 1955, to protect log booms.
Chapman Creek lacks significant refuge habitat, and
summer low flows are a problem because of domestic water
extraction. Assessments of existing (constructed) off–
channel habitat show that the densities of overwintering
coho fry are extremely high, probably due to the limited
supply of stable off–channel habitat.

Lower Mainland Region

Labour
Expenses
Machinery and Materials

$10,500
2,432
24,257

Total Cost

$37,189

Outputs
0.45 km of off–channel habitat was created. This is
equivalent to approximately 5500 m2 of pond habitat
separated by short riffle sections.
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Production Estimates
Based on the biostandard of 0.67 coho smolts/m2 (Koning
and Keeley, 1997), we might expect 3,685 smolts to emerge
in spring of 2001. Earlier data collected from a partially
constructed groundwater channel downstream in
Chapman Creek suggest smolt production can be up to
2.0 smolts/m2 (D. Bates, pers. comm.). This channel will
also provide habitat for small numbers of cutthroat and
steelhead juveniles.

Proposed Work
Conifer trees will be planted on the banks of the new
habitat in spring 2000. In summer 2000, additional
spawning gravel will be added to the riffles, and the berm
at the intake site will be reinforced.

Figure 2–4. Chapman Creek off–channel habitat, downstream
view.

A beaver has built a sturdy dam at the lower–most riffle,
and a “beaver screen” was installed to allow for spawner
and smolt migration.

For Further Information
Contact
Tanis Douglas, MELP
Tel: (604) 582–5390
Email: tanis.douglas@gems6.gov.bc.ca
Mel Sheng, Fisheries and Oceans Canada
Tel: (250) 756–7016
Email: shengm@dfo–mpo.gc.ca

Figure 2–5. Chapman Creek off–channel habitat, riffle.

Figure 2–6. Chapman Creek off–channel habitat, lower–most
pond.
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CHILLIWACK WATERSHED DEMONSTRATION PROJECTS
CHILLIWACK RIVER INSTREAM RESTORATION
Objectives
The objective of this project is to restore large woody debris
(LWD) fish habitat structures throughout various reaches
of the upper Chilliwack River.

Stephane D’Aoust of Pottinger Gaherty Environmental
Consultants Ltd. provided engineered drawings and
prescriptions for the sites. Engineering for the Ford Mt.
site and all beaver structures were provided by Rheal
Finnigan, B.C. Conservation Foundation for MELP.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Author
Bruce Usher

Proponent/Implementing Partners
Tamihi Logging Co. Ltd., Ministry of Environment Lands
and Parks, Forest Renewal BC Watershed Restoration
Program, Fisheries Renewal BC through the Fraser Valley
Regional Watersheds Coalition, British Columbia
Conservation Foundation.

Watershed/Stream
Chilliwack River/Chilliwack River

Location
Chilliwack River LWD sites are located 10 km from the Vedder
Bridge crossing on the Chilliwack River Road, beginning at
Slesse Park hamlet and extending for 2 km upstream.

Introduction
The Chilliwack River Watershed is located in a dry
maritime Coastal Western Hemlock (CWHdm)
ecosystem. Extensive logging has taken place since the
early twentieth century. Most of the riparian areas have
been logged, with the majority of the regrowth ranging in
age from 30 to 80 years, thereby creating a maximum large
wood deficit throughout the entire length of the channel.
Further losses of LWD along the mainstem channel have
incurred during past flood control measures.

Rehabilitation Work
A total of 48 structures were completed within the main
channel and off–channel sites of the Chilliwack River.
Applications for Section 9.1 were submitted to MELP
Water Management and were closely reviewed by the
Fraser Cheam Regional District (FCRD) and MELP
Water Management engineers to ensure minimal risk of
damage or flooding from the structures. A series of
engineered drawings by Stephane D’Aoust of Pottinger
Gaherty Environmental Consultants Ltd. were developed
and submitted as requested by the FCRD. Approval was
given for the works to proceed in the reaches of the stream
above Slesse Park Hamlet. The type of structure placed
was matched to the hydraulic type, i.e., pool, alcove or
bank protection on the outside of a curve, Fig. 2–7 gives
an example of a structure placed in a pool. Fig. 2–8 shows
a debris capture structure designed to protect banks and
provide fish habitat. Fig. 2–9 shows a typical beaver baffle
structure designed to thwart beaver activity in controlled
flow channels (R. Finnigan design). Logs and boulders
were placed by a 3–man First Nation’s crew and anchored
using standard cabling techniques. As–built reports were
generated for most structures.
Most structures were placed through out the Allison Canyon
and Anderson Creek reach of the mainstem Chilliwack River.
Other major works were constructed near the mouth of Foley
Creek, Chilliwack River at Thurston Meadows Forest Service
Campsite and downstream of Nesakwatch Creek . Additional
beaver baffle structures were constructed in Borden Creek
Channel, Centennial/Bulbeard Channel and Millennium
Channel. Two large wood debris catchers were constructed
at Ford Mt. detention camp.

Cost Summary
Assessments and Prescriptions
Thirteen sub–basins of the Chilliwack Watershed were
assessed for fish habitat quality and quantity by Whelan
et al., 1995. Sub–samples of 31 reaches in these tributary
streams revealed that 25 were rated poor for LWD per
channel width, five rated fair and one rated good. CEJ
Mussell Enterprises INC did preliminary site surveys.
Lower Mainland Region

Tamihi Logging Sidechannel above Anderson Pond
(WRP funds)
Labour
Equipment and Materials
Survey

$ 4,280
11,824
1,526

Total Cost

$17,630
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Design costs and project review (Pottinger Gaherty
Environmental Consultants) for this site are estimated to be
approximately $4,532. An additional $2,951 was spent on
design works for the remaining sites at Allison Sidechannel,
Center Creek pool, Thurston campsite, and Anderson Pond
outlet. These costs were borne by Fisheries Renewal BC.

Cost Summary Partnership Projects
Fisheries Renewal Costs
Project Cost
Project Management

$29,246
2,009

Total Cost

$31,255

Proposed Work
Additional works are planned for lower Slesse Creek at
R–1 to protect a clay bank.

For Further Information
Contact
J. Bruce Usher
Watershed Restoration Technician
Chilliwack Forest District
463 Airport Road
Chilliwack, BC V2P 1A5
Tel: (604) 702–5731
Email: Bruce.Usher@gems3.gov.bc.ca

Cattermole Logging Costs
(Beaver Baffles—various sites and Debris Catchers at Ford
Mt. Camp)
Labour
Materials
Equipment

$ 9,000
8,700
4,500

Total Cost

$22,200

Tamihi Logging provided approximately $8,000 (FRBC)
in–kind funding to support projects at the other locations.

Figure 2–7. Allison LWD lower pool after 1 hour.

MELP (through FRBC) provided $4,000 for a Spyder
Hoe and $800 for engineering supervision at the Ford Mt.
Camp site.
An additional in–kind contribution of labour (clearing and
site preparation) was made by Ford Mountain Correctional
Camp.

Outputs
2 km of stream was restored and seven beaver baffle
structures were placed. Two debris catcher structures were
completed at Ford Mt. Camp. Thirty–nine LWD
structures were placed at various locations throughout the
Chilliwack River above Slesse Park Hamlet.

Figure 2–8. A debris catcher at Fort Mt. Camp.

Production Estimates
Biostandards for LWD placement are not well formulated.
For 39 structures the following estimates of fish production
are:
Estimated area improved: 12025 m2
Estimated return of coho: 694 adults
Estimated return of steelhead: 87 adults
(Koning and Keeley, 1997).
Figure 2–9. Beaver baffle.
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CHILLIWACK RIVER LWD PLACEMENTS
Objectives
The objectives of this project were to construct large wood–
boulder complexes to induce scour in the channel bed, to
form holding pools and to provide instream cover for adult
and juvenile salmonids.

instability, widening of the channel, loss of riparian
function and increased sediment loads. LWD/boulder
complexes designed for the side channels of the Chilliwack
River will increase available spawning and rearing habitat
for salmonids improving survival during significant flood
events.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Past Rehabilitation Work

Jesse Brown

The Chilliwack River Watershed has been the site of
numerous restoration projects since 1993. The restoration
area specifically focused on in this project has received no
previous restoration work.

Proponent/Implementing Partners

Rehabilitation Work

Steelhead Society Habitat Restoration Corporation
(SSHRC), Ministry of Environment, Lands and Parks,
and Forest Renewal BC.

The Steelhead Society Habitat Restoration Corporation
initiated restoration on the Chilliwack River during the
1999 fisheries window. Due to the difficulty in obtaining
adequate LWD, not all instream works were completed
before the end of the fisheries window, however, LWD
was stock piled to expedite next year’s work. The wood–
boulder complexes were constructed at one of the four
proposed sites in side channels of the Chilliwack River.
Sites that could not be completed within the fisheries
window are to be completed in the 2000/01 season. All
sites were located near the confluence of Centre Creek
and the Chilliwack River, approximately 32 km up the
Chilliwack River Road (Figs. 2–10 and 2–11).

Author

Watershed/Stream
Chilliwack River

Location
The Chilliwack River LWD sites are located 32 km south
of the Vedder Bridge Crossing on the Chilliwack River
Road, beginning at the Centre Creek Youth Corrections
facility and extending for 2 km upstream.

Cost Summary
Introduction
The Chilliwack River drainage is located in the lower
mainland (MELP Region 2) approximately 100 km east
of Vancouver, BC. Logging has occurred extensively
throughout the area since the early 1920s. The Chilliwack
River also supports commercially and recreationally
important populations of salmon, trout and char. Annual
steelhead angler–effort in the Chilliwack River frequently
exceeds 50,000 angler–days (M.A. Whelan and Associates
Ltd. and the Steelhead Society of BC, 1995).

Labour
Equipment and Materials

$10,825
6,090

Total Cost

$16,915

Outputs
Habitat Complexing

0.1 km

Production Estimates
Assessments and Prescriptions
The WRP has designated the Chilliwack River drainage
a high priority watershed due to the intensive forest
harvesting and important fisheries within the watershed.
The major forestry–related impacts to the Chilliwack River
are the reduction in habitat complexity, increase in bank

Lower Mainland Region

Production estimates are uncertain; some structures require
reworking.

Proposed Work
The three LWD/boulder complexes will be completed in
the 2000/01 field season.
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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 2–10. Downstream view of LWD/boulder complexes on the
east and west bank (site 2).

Figure 2–11. Upstream view of LWD/boulder complexes on the
east bank (site 2).
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DEER CREEK GROUNDWATER POND
Objectives
The objectives of the Deer Creek Groundwater Pond
project are to provide stable spawning and rearing habitat
for salmonids, away from the tumultuous mainstem of the
Chilliwack River.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Author

Whelan and Associates Ltd. and the Steelhead Society of
BC, 1995).

Past Rehabilitation Work
In 1998/1999 a groundwater channel and pond complex
was constructed in a seasonally wetted swale tributary to
the south side of the Chilliwack River (Deer Creek). The
groundwater channel, which connects to the Chilliwack
River is only seasonally wetted. The completed project
consisted of approximately 1500 m2 of ponds over the
350 m length of the project.

Jesse Brown

Rehabilitation Work
Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Ministry of Environment, Lands and Parks, Ministry of
Forests, Department of Fisheries and Oceans, and Forest
Renewal BC.

Watershed/Stream
Chilliwack River/Deer Creek

Three ponds were excavated upstream of the logging road
and each pond was connected by a raised riffle to prevent
fish stranding (Figs. 2–12 and 2–13). The majority of the
excavated material was end–hauled to the Slesse Creek
R4 Road Deactivation project. Pond one is 80 m long by
10 m wide and up to 2 m deep. Pond two is 20 m long by
10 m wide and up to 2 m deep. Pond three is 10 m long by
10 m wide and 2 m deep. Forty pieces of large woody
debris were added to the ponds to provide additional
complexity. The pond excavation was completed using a
Strohmaier Linkbelt 4300.

Location
Deer Creek is located 10 km east of the Vedder Crossing
on the Chilliwack Lake Road. The project site is located
on the west bank of the Chilliwack River 4 km north on
the Tamihi–Liumchen Forest Service Road.

Cost Summary
Labour
Equipment and Materials
Total Cost

$8,138
37,208
$45,346

Introduction
Deer Creek provides spawning and rearing habitat for chum,
coho, chinook and steelhead. However, due to the ephemeral
quality of the creek only the first 100 m were utilized by
salmonids. The 1998/1999 project opens access to an
additional 200 m of the creek, up to the Tamihi–Liumchen
Forest Service Road. During a site visit on March 30, 2000
numerous salmonid carcasses and fry were observed in the
1998/1999 spawning/rearing ponds.

Assessments and Prescriptions
Historical logging in the Chilliwack River Watershed has
resulted in significant flow events that have destroyed the
complexity and stability of the main channel. Restoration
projects have focused on side channels and tributary
streams of the Chilliwack River, which offer protection
from the destructive flows of the main channel (M.A.

Lower Mainland Region

Outputs
Pond Area
LWD

1100 m2
40 pieces

Production Estimates
The estimated coho smolt production for the two ponds
is between 550 and 1100 for the estimated pond area of
400 m2 (based on 0.5 to 1 smolt/m2 of pond area (Koning
and Keeley, 1997)).

Proposed Work
Riparian planting is scheduled for May 2000. Monitoring
(including juvenile abundance and spawner counts) is also
planned for 2000.
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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 2–12. Deer Creek groundwater pond prior to excavation.

Figure 2–13. Deer Creek groundwater pond after work was
completed.
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CHILLIWACK RIVER, MILLENNIUM PONDS
Objectives
The Millennium project is one of a series designed to create
and restore productive off–channel spawning and rearing
habitat for salmonids (coho, chinook, chum, pink, cutthroat
and steelhead) in the Chilliwack River Watershed.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Fourteen and 15 Mile Creeks are small tributaries on the
north bank of the upper Chilliwack River. In the past, 15
Mile Creek flowed downstream in an ancient river side
channel, joining and augmenting flow in 14 Mile Creek,
before entering the Chilliwack River mainstem.
Construction of the Chilliwack Lake Road isolated the
two creeks from each other. A large, relic beaver dam
obstructed upstream access to salmonids on 14 Mile Creek.
Further upstream the creek flowed sub–surface under a
talus slope.

Authors
Matt Foy and Harold Beardmore

Proponent/Implementing Partners
Cattermole Timber and Resource Restoration Division,
Fisheries and Oceans Canada.

Watershed/Stream
Chilliwack River/14 Mile Creek and 15 Mile Creek

Past Rehabilitation Work
Chilliwack Lake Outlet (1995)
2500 m2 spawning gravel placement
Anderson Creek Pond (1995)
150 m2 spawning and 15000 m2 rearing
Centennial/Bulbeard (1996–1998)
15000 m2 spawning and 95500 m2 rearing
Angelwing (1997/1988)
2050 m2 spawning and 11170 m2 rearing
Yukalap (1997)
2000 m2 spawning and 4400 m2 rearing

Location
This project is located on the north side of the upper
Chilliwack River between Nesakwatch and Centre Creeks.

Introduction
The Chilliwack River Watershed (dry maritime Coastal
Western Hemlock (CWHdm) ecosystem) has been
extensively logged since the early twentieth century. Most,
if not all wild populations of salmonids, are presently below
historical levels of abundance for reasons including logging–
related habitat changes, agricultural and urban development.

Assessments and Prescriptions
Many of the side–channels in the 15 km section of the
Chilliwack River below Chilliwack Lake were formed and
historically received flow as a result of large logjams which
caused river diversions. Streamside logging eliminated
most of the large wood recruitment that was necessary to
maintain these jams. As a consequence the river now flows
in a single channel for much of this reach and many of its
historic side–channels now only receive flow during
extreme flood events. The restoration of year–round flow
to these abandoned channels is a major goal of off–channel
restoration in this part of the Chilliwack River.

Lower Mainland Region

Rehabilitation Work
Construction on this project occurred between July 27 and
September 10, 1999. The contractor, Cattermole Timber,
supplied a Cat 325 excavator, a 450 John Deere bulldozer
with a six–way blade, and a Cat 250, articulated four–wheel
drive, dump truck. The scope of the work included:
• Construction of a connecting channel between 14
Mile and 15 Mile Creeks. A rock groin diversion was
constructed on 15 Mile Creek that diverts no more
than one–third of the flow in to a settling/rearing
pond. The pond was built by constructing a berm
across an abandoned side channel of 15 Mile Creek.
Water is diverted from the pond via a constructed
spawning channel that runs adjacent to the Chilliwack
Lake Road. This section was built next to the road to
conserve a stand of large cedars and as an education
and demonstration site.
• A 4–ft diameter arch culvert was placed under the
Chilliwack Lake Road to convey flow from the 15
Mile Creek diversion, to 14 Mile Creek, through an
old river channel.
• Approximately 100 m downstream, 14 Mile Creek
flows subsurface under a talus slope. A spawning
channel was built around this impasse to provide
upstream access and to produce more spawning
habitat (Fig. 2–14).
2–11

• A berm was built downstream of the talus slope, at
the site of an old beaver dam. The berm brought the
water in the pond up to historic levels, creating a large
wetland. Woody debris was placed throughout the
pond to create cover.
• A high gradient channel was built around the berm,
to provide upstream access and also create more
spawning habitat, in close proximity to deep cover
(Fig. 2–15).
• A rock armoured by–pass spillway was constructed
in the berm, at 1 ft above design water level. This will
protect the berm from over–topping during a high
water event or if a beaver dam creates a blockage at
the spawning channel outlet.
• All exposed slopes were hand–seeded and mulched with
hay to prevent erosion and to speed revegetation. One
metre cedar trees were planted on the slopes of the
berm.

Figure 2–14. Constructed spawning riffle with LWD and boulder
cover.

Cost Summary
WRP (equipment and materials)
DFO (design and supervision)
Total Cost

$87,000
25,000
$112,000

Outputs
This project has created approximately 1500 m 2 of
spawning habitat and 32000 m2 of rearing habitat.

Production Estimates
16,000 coho and 400 steelhead smolts annually.

Figure 2–15. Constructed berm with outlet spawning channel in
centre.

For Further Information
Contact
Matt Foy, Biologist
Tel: (604) 666–3678
Email: foym@pac.dfo–mpo.gc.ca
Harold Beardmore, Engineer
Tel: (604) 666–3602
Email: beardmoreh@pac.dfo–mpo.gc.ca
Resource Restoration Division
Fisheries and Oceans Canada
100 Annacis Parkway
Delta, BC V3M 6A2
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SLESSE CREEK R1 GROUNDWATER POND
Objectives
The objectives of this project are to provide stable spawning
and rearing habitat for salmonids by constructing a 400
m2 pond with a small groundwater channel linking the
pond to Slesse Creek.

Restoration projects have focused on side channels of
Slesse Creek, which offer protection from the destructive
flows of the main channel.

Past Rehabilitation Work
Pacific/Lower Mainland/Vancouver

A groundwater channel (R4) was constructed on the east
side of Slesse Creek in 1995/1996. This channel was
extended a further 400 m in 1997.

Authors

Rehabilitation Work

Jesse Brown and Michael Engelsjord

Work began on July 27, 1999 and was completed on
August 3, 1999. A 400–m2 pond was excavated with a
small groundwater channel linking the pond to Slesse
Creek (Figs. 2–16 and 2–17). Approximately 1000 m3
material was removed and transported to the Slesse Creek
R4 Road Deactivation project. The pond banks are 2:1
and the pond ranges in depth from 0.2 to 2 m. Eighty
pieces of LWD were added to the pond. Two riparian plots
were planted with a total area of 40 m 2. The pond
excavation was completed using a Strohmaier Linkbelt
4300.

FRBC Region/MELP Region/MOF Region

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Ministry of Environment, Lands and Parks, Ministry of
Forests, Fisheries and Oceans Canada, and Forest Renewal
BC.

Watershed/Stream
Chilliwack River/Slesse Creek

Cost Summary
Location
Slesse Creek is located 15 km east of the Vedder Crossing
on the Chilliwack Lake Road. The project site is located
west of the Chilliwack Lake Road Bridge over Slesse Creek
on the south side of the creek.

Labour
Equipment and Materials

$4,300
2,017

Total Cost

$6,317

Outputs
Introduction
Slesse Creek has historically been a significant source for
chum, coho, chinook and steelhead. However, escapements
have declined dramatically over the last 20–50 years (Orr,
1995). Slesse Creek is stocked yearly with chum, coho,
chinook and steelhead from the Slesse Creek FOC
Hatchery; American Shad (Alosa sapidissima) were also,
stocked in 1985 (MELP, 2000).

Pond Area
LWD

400 m2
80 pieces

Production Estimates
Based on bio–standards provided in Koning and Keeley
(1997) estimated coho smolt production for the two ponds
is between 200 and 400 based on an estimated pond area
of 400 m2 (based on 0.5 to 1 smolt/m2 of pond area).
Estimated length of this pond is 0.1 km.

Assessment and Prescription
Historical logging to banks in the Slesse Creek Watershed
has resulted in significant channel widening that have
destroyed the complexity and stability of the main channel.

Lower Mainland Region

Proposed Work
All work scheduled for Slesse Creek Groundwater Pond
was completed in the 1999/2000 season.
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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 2–16. Slesse Creek groundwater channel prior to excavation.

Figure 2–17. Slesse Creek groundwater channel after work was
completed.
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SLESSE CREEK R4 ROAD DEACTIVATION AND PONDS
Objectives
The objectives of the Slesse Creek Road Deactivation
Project are to provide stable spawning and rearing habitat
for salmonids, to reduce sedimentation into Slesse Creek
from road runoff and to block vehicle access to the
floodplain immediately adjacent to Slesse Creek and a
productive restoration project.

which offer protection from the destructive flows of the
main channel. The deactivation of the road adjacent to
the Slesse Creek 1995 side channel provided an
opportunity to increase the available fish habitat and to
plant a riparian zone to promote stability in the Slesse
Creek floodplain.

Past Rehabilitation Work
FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

A groundwater channel (R4) was constructed on the east
side of Slesse Creek in 1995/1996. This channel was
extended a further 400 m in 1997.

Authors
Jesse Brown and Daniel Kochli

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Ministry of Environment, Lands and Parks, Ministry of
Forests, Fisheries and Oceans Canada, and Forest Renewal
BC.

Watershed/Stream
Chilliwack River/Slesse Creek

Rehabilitation Work
Work began on August 4, 1999 and was completed on
August 9, 1999 (Figs. 2–18 and 2–19). A cross ditch was
created at 10 m to prevent vehicle access to the restored
site. The road surface was scarified, seeded and planted
with alder whips from 10 m to 380 m where another cross
ditch was installed. A culvert was removed at 70 m and
three ponds in series were created (250 m2). A second
culvert was removed at 310 m and two ponds (50 m2) were
added. Thirty pieces of LWD were added to the five ponds
and gravel/boulders were salvaged from the excavated
material to line the ponds. All planting was done by hand.
The pond excavation and road scarification was completed
using a Strohmaier Linkbelt 4300.

Location
Slesse Creek is located 15 km east of the Vedder Crossing
on the Chilliwack Lake Road. The project site is located
on the Slesse Forest Service Road/401, approximately 4 km
upstream on the east side of Slesse Creek.

Cost Summary
Labour
Equipment and Materials

$3,863
5,822

Total Cost

$9,685

Introduction
Slesse Creek has historically been a significant source for
chum, coho, chinook and steelhead. However, escapements
have declined dramatically over the last 20–50 years (Orr,
1995). Slesse Creek is stocked yearly with chum, coho,
chinook and steelhead from the Slesse Creek FOC
Hatchery; American Shad were also stocked in 1985
(MELP, 2000).

Outputs
Pond Area
LWD
Estimated Length of ponds

300 m2
30 pieces
0.06 km

Production Estimates
Assessment and Prescription
Historical logging in the Slesse Creek Watershed has
resulted in significant flow events that have destroyed the
complexity and stability of the main channel. Restoration
projects have focused on side channels of Slesse Creek,

Lower Mainland Region

Based on bio–standards provided in Koning and Keeley
(1997) estimated coho smolt production for the two ponds
is between 150 and 300 based on an estimated pond area
of ~300 m2 (based on 0.5 to 1 smolt/m2 of pond area).
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Proposed Work
All work scheduled for Slesse Creek Road deactivation
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 2–18. Slesse Creek road prior to deactivation at 70 m.

Figure 2–19. Slesse Creek road post–deactivation at 70 m.
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FORESTRY CREEK GROUNDWATER CHANNEL AND PONDS
Objectives
The objective of this project is to create and restore
productive off–channel spawning and rearing habitat for
salmonids.

expected primarily to affect chum and coho salmon, and
steelhead trout.

Rehabilitation Work
FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Authors
Matt Foy and Harold Beardmore

Proponent/Implementing Partners
Interfor and Resource Restoration Division, Fisheries and
Oceans Canada.

Watershed/Stream

The project was constructed between July 27 and
August 26, 1999. The contractor supplied a Cat 225
excavator, a 966 Cat loader and a dump truck. The scope
of the work included:
• Clearing the channel alignment and stacking the
downed wood for future use.
• Cutting a narrow trench (3 ft wide) to grade in order to
lower the water table and dry out the majority of the
material to be removed.
• Cutting the channel to the cross–sectional design and
spreading the excavated material in the right–of–way
(Fig. 2–20).

Indian River/Forestry Creek
• Excavating deep ponds throughout the channel to create
cover (Fig. 2–21).

Location
The west bank of the Indian River, between 8 and 9 km
on the mainline forest service road.

• Placing the stockpiled wood throughout the channel
and ponds.

Introduction

Cost Summary

The Indian River Watershed has been extensively logged
since the early twentieth century. Constructing the
hydroelectric transmission line and gas pipeline also
negatively affected the watershed. Salmonid populations
are presently well below historic levels.

WRP (materials and equipment)
DFO (project design and supervision)

$52,000
6,000

Total Cost

$58,000

Outputs
Assessments and Prescriptions
Many of the side channels and tributaries of the Indian
River have been degraded by a variety of activities,
including logging. To mitigate some of the loss of
productive capacity, a site for construction of a
groundwater channel/pond complex was identified. The
site chosen was protected from floods of the Indian
River by the Forest Service Mainline Road and was
located in a BC Hydro transmission line right–of–way,
to reduce riparian impacts. Benefits from the work are

Lower Mainland Region

2000 m2 of spawning habitat and 3400 m2 rearing habitat.

Production Estimates
500,000 chum fry and 3400 coho smolts
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For Further Information
Contact
Matt Foy, Biologist
Tel: (604) 666–3678
Email: foym@pac.dfo–mpo.gc.ca
Harold Beardmore, Engineer
Tel: (604) 666–3602
Email: beardmoreh@pac.dfo– mpo.gc.ca
Resource Restoration Division
Fisheries and Oceans Canada
100 Annacis Parkway
Delta, BC V3M 6A2
Figure 2–20. Groundwater spawning riffle (constructed under
BC Hydro right–of–way).

Figure 2–21. Lower rearing pond (under construction).
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NAHATLATCH RIVER HABITAT IMPROVEMENT PROJECT
STRUTZEL POND COMPLEX
Objectives
To develop an enhanced channel/pond complex by
providing a stable water supply with year–round fish access
to the river, install structures and create stable spawning
channels.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Authors
P. Cochrane, Eng. Tech., Patricia Carlson, Eng. and
M. Flynn, Bio.

it was decided to develop an enhanced channel/pond
complex by providing a stable water supply with year–
round fish access to the river, and install structures such
as pools complexed with rock and woody material and
create stable spawning channels.
These habitat developments will significantly improve the
availability of stable off–channel and overwintering
habitats, critical for coho, chinook, steelhead and resident
salmonid species. This enhancement project was developed
in cooperation with the major landowner, Keery Forestry,
as well as with BC Assets and Land Corporation, which
control a portion of the Crown Land.

Rehabilitation Work
Proponent/Implementing Partners
Fisheries and Oceans Canada, Habitat and Enhancement
Branch, MELP, WRP, J.S. Jones, Keery Forestry, and
Boothwroyd Indian Band.

Watershed/Stream
Nahatlatch River

Location
The project is located between km 17 and 18 on the
Nahatlatch Forest Service Road, approximately 17 km west
of North Bend, BC.

Fish habitat improvements were carried out along an
1120–m long complex adjacent to the Nahatlatch Forest
Service Road and the Nahatlatch River, through a water
surface gradient of 11.4 m. Construction took place during
February and March 2000. The following was carried out:
1. Installation of a concrete intake structure and 60–m
long by 600–mm diameter poly pipeline, to supply
water from the Nahatlatch River.
2. Excavation of a 300–m inlet channel from the river
intake pipe to a point where it can gravity feed into
the remainder of the complex (Fig. 2–23). This
channel was complexed with pools, and on–site rock
and woody material, and will accommodate some
spawning where in– situ substrate is adequate.

Introduction
The Nahatlatch River supports significant numbers of
chinook, coho, sockeye and pink salmon, as well as
steelhead trout, rainbow trout, and other fish species. A
general degradation of habitat, particularly off–channel
and overwintering habitat, is considered to be a contributor
to the general decline of sensitive anadromous stocks in
the system.

3. Excavation of a 90–m long by 2–m wide outlet
channel, which directs flow to, and allows year–round
juvenile and adult fish access to and from the complex
and the Nahatlatch River. This channel was
complexed with pools, and rock and woody material
from on–site, and incorporates some low gradient
sections for spawning. A large steel pipe arch culvert
was installed to direct the channel under the road.

Assessments and Prescriptions

4. Backwatering of an existing pond, increasing the water
surface by 0.7 m in elevation. As a result of the
increased water surface elevation of this pond, the
Nahatlatch Forest Service Road had to be raised by
1.0 m for a 75–m length (Fig. 2–24).

A series of existing ponds located at km 17, were seasonally
isolated from the Nahatlatch River by a perched culvert
and an intermittent water supply (Fig. 2–22). Assessment
of these ponds indicated salmonids occupied only the
lowermost pond. After further reconnaissance of the area,

Lower Mainland Region
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Outputs
Improvement

Area (m2)

Inlet Channel
1840
Upper Pond
6930
Upper to Lower Pond Channel 240
Lower Pond
7380
Outlet Channel
270
Total

16660

Length (m)
460
420
120
500
90
1590

Cost Summary
DFO contribution
(not including support costs)
FRBC/WRP contribution
through J.S. Jones
Total Cost

$ 6,000

Figure 2–22. Downstream end of the project prior to construction,
showing limited access through perched culvert to the
Nahatlatch River. Under the rocks to the left of this culvert is a
collapsed log culvert with some outflow to the river. This log
culvert was removed to seal off the seepage through the road.

100,000
$106,000

Proposed Work
Additional habitat improvements are proposed for the fall
of 2000, and include the enlargement of the upper pond
section and addition of a 275–m long complexed channel.

For Further Information
Contact
Mike Flynn
Fisheries and Oceans Canada
1278 Dalhousie Dr.
Kamloops, BC V2C 6G3
Tel: (250) 851–4852

Figure 2–23. Excavator digging channel and loading material
onto rock truck for disposal away from the right of way. Rocks,
logs and stumps from on site were used to complex the channel.

Figure 2–24. Lower pond after construction, with Nahatlatch FSR
on left. The road was built up 1 m to allow for an increase in the
lower pond water surface by 0.6 m. A poly overflow culvert
through the road is visible in the middle left of the figure.
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SILVERHOPE RIPARIAN TREATMENTS
Objectives

Pacific/Lower Mainland/Vancouver

levels, lack of heat and growing space) for conifer
regeneration and growth. The species composition of the
riparian zone and previous logging practices have resulted
in decreased complexity and increased instability in the
Silverhope Creek mainstem. Planting grand fir (Abies
grandis) and western red–cedar (Thuja plicata) was
recommended to accelerate future recruitment of LWD
and thereby increase habitat complexity and bank and
channel stability (Oikos Ecological Services Ltd. and T.
Johnson and Associates, 1998).

Authors

Past Rehabilitation Work

Jesse Brown and Michael Engelsjord

In Treatment Units 1, 2 and 3 (Treatment I) canopy gaps
(openings) were cut in the deciduous overstorey and
understorey (4.5 m radius) around each treatment centre
(Oikos Ecological Services Ltd. and T. Johnson and
Associates, 1998). This removal resulted in the reduction
of approximately 25% of the deciduous overstorey. In
Treatment Unit 3 (Treatment II) 70% of the deciduous
overstorey was removed. Conifers were planted at a density
of 15 seedlings (1.5 m triangular spacing) per treatment
gap in Treatment Units 1, 2 and 3 (Fig. 2–25). Planting
focused on naturally raised microsites. Spacing between
treatment centres is 15.5 m, on average (Oikos Ecological
Services Ltd. and T. Johnson and Associates, 1998).

The project objectives were to improve fish and wildlife
habitat by accelerating conifer establishment, thus reducing
the amount of time for LWD recruitment from areas of
Silverhope Creek (Oikos Ecological Services Ltd. and T.
Johnson and Associates, 1998).

FRBC Region/MELP Region/MOF Region

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Interfor, Ministry of Environment, Lands and Parks,
Ministry of Forests and Forest Renewal BC.

Watershed/Stream
Fraser River/Silverhope Creek

Location
Silverhope Creek flows north from the Cascade
Mountains and drains into the Fraser River near Hope,
British Columbia. Treatment Units 1 and 2 are located
near the confluence of Hicks and Silverhope Creeks
adjacent to the 23 km marker on the Silver–Skagit Road.
Treatment Unit 3 is located downstream of Treatment
Units 1 and 2 adjacent to the 21 km marker on the Silver–
Skagit Road.

Rehabilitation Work
Work began on May 1 and was completed on
September 24, 1999. During 1998/1999 canopy gaps
(4.5 m radius) were brushed, thinned and fill planted. Sites
were fill planted with 540 cedar (DCK 0132 CW 415B
31947). A crew from New Forest Opportunities Ltd.
brushed and thinned using machetes, grass whips and
brush saws (Fig. 2–26).

Introduction
Silverhope Creek provides important habitat for coho,
chum, pink, sockeye, steelhead, cutthroat (anadromous),
and Dolly Varden. The upper reaches of Silverhope Creek
are laterally and vertically unstable and have a high
sediment load from historical logging (Babakaiff and
Associates Geoscience, 1998). Currently the dominant tree
species in the three treatment units is red alder (Alnus
rubra).

Cost Summary
Labour
Equipment and Materials

$27,441
15,214

Total Cost

$42,655

Outputs
Brushed and thinned
Fill planted

10.3 ha
540 seedlings

Assessments and Prescriptions
The development of the deciduous overstorey and
understorey resulted in poor site conditions (e.g. low light

Lower Mainland Region
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Proposed Work
All prescribed work was completed during the 1999/2000
field 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 2–25. Western red–cedar seedling.

Figure 2–26. New Forest Opportunities Ltd. brushing site 1.
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SQUAMISH WATERSHED DEMONSTRATION PROJECTS
ASHLU RIVER CHANNEL COMPLEXING AND BAR REVEGETATION
Objectives

Past Rehabilitation Work

The objectives for the Ashlu River project are to recruit
LWD in a logjam formation and colonize gravel bars with
riparian vegetation in order to reduce the adverse effects
of high flow periods.

Pacific/Lower Mainland/Vancouver

Diversion and intake construction was carried out in
August and September 1997 to re–water remnant side
channels. South Channel construction was carried out in
October and November 1997. North Channel construction
was carried out in February and March 1998. Site clean
up and revegetation was carried out in March 1998. The
North Channel was watered in April 1998 (M. Brown,
pers. comm., 2000).

Authors

Rehabilitation Work

Jesse Brown and Karl Wilson

Location

Restoration work began September 22, 1999 and was
completed on October 21, 1999. LWD/Boulder complexes
were placed at three sites, designed to recruit LWD and
built with the toe anchored facing upstream and the crib
weighted down with cabled boulders. The first site was
south of the intake for the Ashlu south channel project
along the outside bend of the east bank. The second and
third sites were near the edge of the lateral bar 0.25 and
0.5 km south of the first site (Fig. 2–27). The bar was
planted with cottonwood stakes in a V pattern facing
upstream. LWD was salvaged from the Interfor Helicopter
landing site in TFL 38 (Fig. 2–28). The LWD/boulder
complexes were constructed using a Cat 225 backhoe.

The Ashlu Creek is a fifth–order coastal system lying
approximately 28 km north of Squamish, BC, where it
drains into the Squamish River.

Cost Summary

FRBC Region/MELP Region/MOF Region

Proponent/Implementing Partners
Steelhead Habitat Restoration Corporation and Forest
Renewal BC.

Watershed/Stream
Squamish River/Ashlu River

Labour
Equipment and Materials

$ 4,800
17,358

Total Cost

$22,158

Introduction
Logging on the Ashlu Creek alluvial fan has resulted in
lateral channel shifts due to loss of bank cohesion. The
current main channel is still very unstable and the quality
of the fish habitat is poor.

Outputs
Stream Bank Work
Riparian Work

Increased LWD recruitment
1.5 km

Assessments and Prescriptions
The assessment of the Ashlu River indicates that high
volume flows combined with poor bank stability and high
sediment loads result in dewatering of productive side
channels, destruction of spawning beds, and destruction
of rearing habitat. In order to reduce the impact of high
flow events it is necessary to create stable bars and
encourage LWD recruitment. To achieve stability LWD/
boulder complexes were to be placed on lateral bars south
of the south side channel project and cottonwoods were
to be planted.

Lower Mainland Region

Proposed Work
All restoration work was completed on Ashlu River during
the 1999/2000 season
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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
jbrown@steelheadsociety.com

Figure 2–27. Site 2 LWD/Boulder recruitment complex.

Figure 2–28. Cottonwood whips planted to stabilize lateral gravel
bars.
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HIGH FALLS CREEK GROUNDWATER CHANNEL ALCOVE
Objectives
The project objectives at High Falls Creek were to stabilize
the banks around the groundwater channel and to increase
rearing habitat by creating an alcove and patching a small
gap between the end of the berm and a spoil pile.

and the resulting hole would be turned into a 2 m deep
alcove that would provide supplemental spawning and
rearing habitat.

Past Rehabilitation Work
Pacific/Lower Mainland/Vancouver

The High Falls Creek side channel was created in 1996 in
order to provide stable spawning habitat for salmonids,
specifically coho.

Authors

Rehabilitation Work

Jesse Brown and Karl Wilson

Work began on September 21, 1999 and was completed
on October 15, 1999, an excavation total time of 4 days.
Gravel was excavated from available deposits on the east
side of the groundwater channel. The gravel was used to
fill the west and north end of the berm. The berm was
reshaped where the gradient exceeded 45°; excess material
was used to shore up other areas of the berm. The hole
adjacent to the groundwater channel was turned into an
alcove with a depth up to 2 m. The alcove connects to the
groundwater channel 25 m from the start of the channel
on the east side (Fig. 2–29). Twenty pieces of LWD were
added to the alcove to provide cover and temperature
control for salmonids (Fig. 2–30). The work was completed
using a Cat 225 backhoe.

FRBC Region/MELP Region/MOF Region

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation and
Forest Renewal BC.

Watershed/Stream
Squamish River/High Falls Creek

Location
High Falls Creek drains two peaks on the east slopes of
the Squamish River valley and flows south–southwest from
the headwaters for 10 km prior to entering the Powerhouse
channel at Mile 21 of the Squamish River Mainline Road.

Cost Summary
Labour
Equipment and Materials

$ 4,088
7,998

Total Cost

$12,086

Introduction
High Falls Creek provides significant spawning and
rearing habitat for coho, chinook, pink, chum, steelhead
and cutthroat trout. High Falls Creek, reach 2, is
susceptible to braiding as the result of a high bedload
(Steelhead Society Habitat Restoration Corp., 1996). A
groundwater channel, 140 m long and 5 m wide, was
constructed in 1996 to provide stable spawning and rearing
habitat.

Assessments and Prescriptions
The assessment of High Falls Creek determined that the
slope of the berm along the west and northern end of the
channel was greater than 65°, which could become
unstable. High Falls Creek was eroding the west side of
the berm, therefore it required patching. Material to fill
the berm was to be taken from the east side of the channel

Lower Mainland Region

Outputs
Alcove

450 m2

Production Estimates
Creation of an alcove 450 m2 could result in the additional
production of 180 coho smolts and 121,500 chum fry
(Koning and Keeley, 1997).

Proposed Work
All work was completed during the 1999/2000 season.
Monitoring is planned for the as–built project. It will
involve juvenile abundance and spawner counts.
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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 2–29. Outflow from the alcove into the High Falls Creek
side channel.

Figure 2–30. North end of the High Falls Creek alcove with LWD.
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SHOP CREEK GROUNDWATER CHANNEL
Objectives

Past Rehabilitation Work

The construction of a groundwater channel along Shop
Creek would provide valuable rearing habitat for coho
salmon and cutthroat trout juveniles.

Habitat restoration has been ongoing in the Shop Creek
Watershed since 1993. An overwintering pond was
constructed in 1993. LWD was added to Shop Creek
during 1993, 1994 and 1995 to provide cover and increase
complexity within the stream channel.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Rehabilitation Work
Authors

Restoration work began September 21, 1999 and was
completed on October 25, 1999.

Jesse Brown and Karl Wilson

Squamish River/Shop Creek

A groundwater channel 22,500 m2 was excavated running
north/south along an existing swale. The channel connects
to a previous pond/channel restoration complex before
flowing into Shop Creek 0.2 km upstream from the Elaho
River Mainline. The channel is wetted year round with a
depth of 2 to 3 m (Fig. 2–31). Sixty pieces of LWD were
added to the channel complex (Fig. 2–32). An old skidder
track provided access to the site for the Cat 225 backhoe,
Cat 966 loader, lowbed and dump truck.

Location

Cost Summary

Shop Creek is a tributary of the Elaho River and is located
near Mile 37 of the Squamish River Mainline.

Labour
Equipment and Materials

Proponent/Implementing Partners
Steelhead Habitat Restoration Corporation and Forest
Renewal BC.

Watershed/Stream

Total Cost

$17,226
97,965
$115,191

Introduction
Shop Creek provides important spawning and rearing
habitat for coho salmon and cutthroat trout juveniles. It
has been the site of numerous restoration projects and Shop
Creek enters the Elaho River just west of its confluence
with the Squamish River. Shop Creek drains an area of
approximately 3 km2 (Steelhead, 1999).

Outputs
Groundwater Channel
LWD

22,500 m2
60 pieces

Production Estimates
Assessments and Prescriptions
Assessment of lower Shop Creek determined that an
existing dry channel could be enlarged to create a
productive spawning and rearing channel for coho and
cutthroat trout. Groundwater existed close to the bed of
the dry channel and, therefore, a groundwater channel
could be created that remained wetted all year.

Lower Mainland Region

The Shop Creek restoration project could produce an
estimated 9000 coho smolts and 6,075,000 chum fry
(Koning and Keeley, 1997).

Proposed Work
All restoration work was completed on Shop Creek during
the 1999/2000 season.
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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 2–31. Shop Creek groundwater–fed overwintering pond
with LWD.

Figure 2–32. Shop Creek groundwater channel with LWD.
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28.5 MILE CREEK OVERFLOW SPILLWAY MODIFICATION
Objectives
The objectives of the 28.5 Mile Creek project were to
eliminate seasonal water loss at the overflow spillway,
reduce entrained fines from entering the creek and provide
cover for all salmonids.

of the available fish habitat. The prescription advised that
the overflow spillway should be raised to prevent water
flowing onto the road.

Past Rehabilitation Work
FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Restoration began in 1993 with the creation of a channel/
pool complex at the headwaters of 28.5 Mile Creek. Since
1993 several channel/pool and LWD complexes have been
added (M. Brown, pers. comm., 2000).

Authors
Jesse Brown and Karl Wilson

Rehabilitation Work
Restoration work began on October 16, 1999 and was
completed on October 23, 1999.

Proponent/Implementing Partners
Steelhead Society Habitat Restoration Corporation,
Ministry of Environment, Lands and Parks and Forest
Renewal BC.

Watershed/Stream
Squamish River/28.5 Mile Creek

Location
28.5 Mile Creek enters the east side of the Squamish River
near 28.5 Mile on the Squamish River Mainline.

The overflow spillway was modified by removing a one
metre wide section of angular rock (Fig. 2–33). Gravel
was then added to raise the spillway by 0.6 m. The angular
rock was then replaced on top of the spillway to inhibit
erosion. The pond outlet was widened, by 2 m in order to
reduce the chances of pond overflow via the spillway during
future high flow periods. Sixty pieces of LWD were added
to the channel/pond complex at 0.65 km (Fig. 2–34).
Excavation was carried out by a Cat 225 backhoe. Gravel
was transported from the excavation site at 36 Mile Creek.
Pulp logs and rootwads were salvaged from the
construction of the Interfor helicopter site, TFL 38, north
of 36 Mile Creek.

Introduction
28.5 Mile Creek cuts the silt–laden floodplain of the
Squamish River for 0.25 km before passing through a
culvert under the Squamish River Mainline Road.
Upstream 0.25 km from the culvert is a pond/channel
complex that was initially created in 1991/1992 to increase
salmonid spawning and rearing. 28.5 Mile Creek is
approximately 1000 m long with a gradient of between 1
and 2% (SSHRC, 1999).

Cost Summary
Labour
Equipment and Materials

$ 438
4,561

Total Cost

$4,999

Outputs
LWD (~0.1 km)
Gravel

60 installations
36 m3

Assessments and Prescriptions
Assessment determined that the pond was seasonally
subject to overflow during periods of heavy rain or
snowmelt. The existing spillway was topped by angular
rock, which allowed water to pass over the berm at high
flows. The overflow entrained fines, which were
transported back into 28.5 Mile Creek reducing the quality

Lower Mainland Region

Proposed Work
LWD complexes downstream of the pond on 28.5 Mile
Creek need to be completed. Monitoring of the as–built
project is planned during 2000/2001, and will include
juvenile abundance and spawner counts.
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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 2–33. Raised overflow spillway adjacent to Squamish River
Mainline Road.

Figure 2–34. LWD placed in 28.5 Mile pond/channel complex.
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36 MILE CREEK POND
Objectives

Past Rehabilitation Work

The objectives of the 36–Mile Creek project are to increase
salmonid habitat by adding LWD/boulder complexes and
raising the depth of the headwaters pond.

During September 1998 a berm was constructed to
maintain an existing beaver pond and a channel was
excavated to provide year–round fish passage between the
pond and 36–Mile Creek (Steelhead, 1999).

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Authors
Jesse Brown and Karl Wilson

Proponent/Implementing Partners
Steelhead Habitat Restoration Corporation and Forest
Renewal BC.

Rehabilitation Work
Work began on September 23, 1999 and was completed
on October 27, 1999. Gravel was excavated from available
deposits at the east end of the berm, site of previous
excavations. The gravel was used to raise the outflow riffle
of the 36–Mile pond 0.5 m (Fig. 2–35). The overflow
spillway was also raised 0.5 m (Fig. 2–36). The result was
to increase the overall depth of the pond by 0.5 m and
provide increased rearing habitat. The excavation and
gravel placements were completed using a Cat 225
backhoe.

Watershed/Stream
Squamish River/36 Mile Creek

Cost Summary
Labour
Equipment and Materials

$

738
16,426

Total Cost

$17,164

Location
36–Mile Creek is a tributary of the Squamish River located
at Mile 36 of the Squamish River Mainline.

Outputs
Introduction
36 Mile Creek is approximately 900 m in length and drains
an area of 4 km2. The riparian forest in the vicinity of 36–
Mile Creek was logged in 1964. The floodplain is now
dominated by deciduous forest. Beavers dammed large
portions of the creek, limiting access to adult and juvenile
salmonids and degrading spawning habitat (Steelhead,
1999).

Pond size increased

875 m2

Production Estimates
Increasing the 36–Mile pond by 875 m2 (~0.3 km) could
result in additional production of 1050 coho smolts.

Proposed Work
Assessment and Prescription
The assessment of 36 Mile Creek indicated that changes
in the pond from previous restoration projects had resulted
in a lower mean depth and had therefore reduced potential
rearing habitat. The prescription concluded that enlarging
an overwintering pond by raising the outflow riffle and
the overflow spillway would increase the overall depth of
the pond by 0.5 m . The addition of LWD to the stream
channel would increase the rearing capacity of the stream
and increase the size of overwintering pools.

Lower Mainland Region

LWD complexes downstream of the pond on 36–Mile
Creek need to be completed. The LWD has been
stockpiled on a skidder track adjacent to the creek.

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
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Figure 2–35. 36–Mile Pond raised outflow riffle.

Figure 2–36. 36–Mile Pond raised overflow spillway.

2–32

Lower Mainland Region

TZOONIE RIVER RIPARIAN RESTORATION
Objectives
The objective of this project was to speed the recovery of
riparian function by manipulating and modifying the stand
structure, density and species. The treatment area is within
the 50–m riparian reserve zone and where feasible, the
habitat was restored and or replaced for wildlife dependent
on riparian ecosystems.

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Author
Dennis Lozinsky

Riparian forest restoration has immediate and long–term
benefits. Long–term benefits to riparian function are
achieved by thinning high–density second growth to
desired riparian densities. This treatment allows for the
growth of conifers essential for maintaining the integrity
of stream channels through stabilization and contributions
to instream LWD. Treated riparian areas will result in wind
from RRZ reducing risk of windthrow from future adjacent
operational harvesting. For the short term, it can be argued
that the creation of snags, habitat replacement for fur
bearers, birds, bats, etc. create a link to old growth
characteristics normally achieved over a long period of
time. Currently, many of the RRZs are high–density,
second growth stands that offer little or no habitat value.
Second growth stands adjacent to the riparian zone are
generally sterile environments lacking in wildlife habitat,
sunlight, vegetation, coarse woody debris and snags.

Proponent/Implementing Partners
International Forest Products Ltd., Kingcome Enhanced
Forestry Division, Sechelt Indian Band, SIB Forestry Inc.

Assessments and Prescriptions

Tzoonie River flows into the head of Narrows Inlet.
Narrows Inlet is 36 km north of Sechelt and is accessible
by boat.

Riparian treatments were identified as a priority from
overview assessments carried out in 1997–1998, (Forrester,
1999). V.A. Poulin & Associates and Bart Simmons,
Quillicum Forestry Services Ltd. developed detailed
riparian prescriptions in July 1999. Field procedures were
based on Koning, W., Editor (1998). The prescriptions
identified 74.3 ha for treatment of which 47.9 ha were
rated as high priority. Alder dominated riparian forest
represent 83% of the prescribed high priority followed by
17% overstocked conifer stands.

Introduction

Rehabilitation Work

The Tzoonie River drainage is approximately 182 km2,
and drains in a southwesterly direction into the head of
Narrows Inlet. Tzoonie River currently provides habitat
mainly for chum salmon. Populations of coho and pink
have experienced a decline. The river also supports chinook
and sockeye salmon, rainbow, steelhead and cutthroat
trout, and Dolly Varden. Logging in the Tzoonie River
has occurred since the early 1900s; the majority of the
riparian forest was logged from 1940–1960. The riparian
zone is primarily alder dominated with a young conifer
understorey.

Silvicultural treatments were carried out to speed recovery
to old growth characteristics (Fig. 2–37).

Watershed/Stream
Tzoonie River

Location

Riparian treatments are designed to restore riparian
function by helping to speed recovery of mature forest
characteristics. The treatments applied in the Tzoonie 50–
m Riparian Reserve Zone (RRZ) are the first in the
Sunshine Coast Forest District.

Lower Mainland Region

The goal when treating overstocked stands (1000–3000/
ha) was to reduce crown closure to 20%, allowing for 40%
sunlight to the forest floor.
Manual girdling (removal of the cambium layer in a 3–6
cm band around the bole of the tree) was the main
treatment (Fig. 2–38) followed by felling. Riparian leave
trees were selected on–site at densities of 300–500/ ha,
and all deciduous trees were girdled within a 10–m radius
of the riparian tree. Girdling offers the least risk of damage
to the target riparian conifers. Girdled trees will die over
a period of two years; the snags will eventually break apart
with minimal damage to the remaining conifers. In
comparison to alder dominated stands, overstocked conifer
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stands offered greater opportunities for habitat restoration.
Other treatments employed were top girdling, tree topping,
placement of bird boxes for a variety of species, and creation
of cavities for small fur bearers and bears.

Cost Summary
An 8–14 man crew was employed for 18 days.
Labour and supervision
Transportation
Barge, accommodation, supplies, etc.

$86,520
9,180
3,000

Total Cost

$98,700

Person–Days (PD)

Figure 2–37. This conifer stand has been thinned and girdled.

302

Outputs
45.2 ha

Production Estimates
Alder girdling
Overstocked conifer
Average

0.3–0.5 ha/PD
0.15–0.2 ha/PD
$2183/ha

Proposed Work
Similar treatments are proposed for the Quatam River,
on the Sunshine Coast.

Figure 2–38. This photo demonstrates the girdling of an alder.

For Further Information
Contact
Dennis Lozinsky
International Forest Products Ltd.
Tel: (604) 885–0775
Email: dennis_lozinsky@sunshine.net
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ELIZABETH JOE GROUNDWATER CHANNEL
Objectives
The Elizabeth Joe Groundwater Channel is one of a series
of projects designed to create and restore productive off–
channel spawning and rearing habitat for salmonids
(sockeye, coho, chum, cutthroat and steelhead) in the
Upper Pitt River Watershed.

Corbold Creek Channel (1997)
7000 m2 spawning and 8700 m2 rearing
Homestead Creek (1998)
750 m2 spawning and 9750 m2 rearing
Fish Hatchery Creek (1998)
200 m2 spawning and 75000 m2 rearing

FRBC Region/MELP Region/MOF Region
Pacific/Lower Mainland/Vancouver

Rehabilitation Work
Authors
Matt Foy and Harold Beardmore

Proponent/Implementing Partners
J.S. Jones Ltd. and Resource Restoration Division,
Fisheries and Oceans Canada.

Watershed/Stream
Upper Pitt River

Location
This project is located on the east side of Pitt River
between 12 and 13 km on the mainline forest service road.

Introduction
The Pitt River Watershed has been extensively logged
since the early twentieth century. Logging related activities
have impaired the productive capacity of many side
channels and tributaries. All wild populations of salmonids
are presently below historical levels of abundance.

The project was constructed between August 16 and
September 15, 1999. J.S. Jones Ltd. supplied a Hitachi 200
excavator and a Cat 300 articulated four–wheel drive dump
truck. The scope of the work included:
• The site for a 500 m long groundwater channel on
Slough creek was identified.
• The channel alignment was cleared and the downed
wood was stacked for future use.
• A narrow trench (1 m wide) was cut to grade in order
to lower the water table and dry out the majority of the
material to be removed.
• The channel was then cut to the cross–sectional design
(2–3 m cut by 4 m wide) and the excavated material
was spread in the right–of–way (Fig. 2–39).
• Groundwater flow generated from the channel was
estimated at 3–5 cfs.
• Six gravel pads were installed throughout the channel
to create short spawning sections and deeper pools
upstream.
• Wood that was stacked during clearing and cedar found
in landing piles along the road was then placed
throughout the channel.
• Riparian areas adjacent to the channel were seeded with
pasture mix and covered with hay to reduce erosion (Fig.
2–40). Cedars were also planted along the length of
the project.

Assessments and Prescriptions
To mitigate some of this production loss, a groundwater
channel site was identified. The primary fish species
expected to benefit from the work are sockeye, coho, chum,
cutthroat and steelhead.

Past Rehabilitation Work

Cost Summary
Forest Renewal BC
(Construction)
Fisheries and Oceans Canada
(Supervision and design)
Total Cost

$100,000
25,000
$125,000

Mosquito Creek Channel (1995)
100 m2 spawning and 5900 m2 rearing

Lower Mainland Region
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Outputs
The total channel area is 2000 m2 with an estimated 30 m2
of spawning habitat.
Length of the channel is 0.5 km approximately.

Production Estimates
The channel is expected to produce up to 3,000 sockeye
fry and 2,000 coho smolts annually.

For Further Information
Contact
Matt Foy, Biologist
Tel: (604) 666–3678
Email: foym@pac.dfo–mpo.gc.ca

Figure 2–39. Constructed spawning riffle. Great care was taken
to leave as many evergreen trees standing as possible.

Harold Beardmore, Engineer
Tel: (604) 666–3602
Email: beardmoreh@pac.dfo–mpo.gc.ca
Resource Restoration Division
Fisheries and Oceans Canada
100 Annacis Parkway
Delta, BC V3M 6A2

Figure 2–40. Constructed pond. Banks were subsequently seeded
and covered with hay, to prevent erosion.
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