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1.0 INTRODUCTION 

The Dave Marshal Salmon Reserve habitat enhancement project was initiated as part of the 
efforts being undertaken by Canadian National Railway Company (CN) to assist in the recovery 
of fish species affected by an accidental release of sodium hydroxide (NaOH). Following the 
spill, CN in cooperation with other members of the Cheakamus Ecosystem Restoration Technical 
Committee (CERTC) developed the Cheakamus Ecosystem Recovery Plan (CERP) (Triton 
2006). One of the recovery strategies identified in the CERP was the enhancement of side 
channel and off channel habitats.  
 
This document summarizes habitat enhancement work performed in selected restoration channels 
on the Dave Marshall Salmon Reserve (DMSR), operated by the North Vancouver Outdoor 
School (NVOS) to improve fish access and habitat complexity for stream rearing species 
affected by the 2005 spill. 

1.1 Background 

 
The Cheakamus River is a major tributary of the Squamish watershed, draining a 1,070 km2 area 
of the Coastal Mountain range in south-western BC (NHC, 2000). The flow regime of the lower 
Cheakamus River is regulated by the Daisy Lake dam and reservoir, which diverts a portion of 
the annual discharge to the Cheakamus Powerhouse in the Squamish Valley (Marmorek and 
Parnell 2002). Downstream of Daisy Lake dam the Cheakamus River flows for 24 km before 
entering the Squamish River at Baynes Island near the community of Brackendale. The 
Cheakamus River supports a variety of anadromous and resident fish species. Anadromous fish 
access is limited by a series of impassable falls (between Reach 9 and 10) located approximately 
17 km upstream from the confluence with the Squamish River (Figure 1-1).  
 
The project area lies within the floodplain of the Cheakamus River in the vicinity of NVOS. The 
four channels selected for enhancement efforts in 2006 were Mile 49, Gorbuscha, Gorbuscha 
East, and Mykiss channels (Figure 1-2). 
 
In 1994 a relic channel of the Cheakamus River on the east side of the valley was excavated to 
create groundwater fed channel for chum and coho salmon spawning and rearing habitat. The 
channel was lengthened and deepened to an elevation below the local water table. Excavated 
material was used to create a berm at the upstream end of the channel protecting it from high 
water events, and instream habitat was supplemented with large boulders to provide an estimated 
3900 m2 of spawning and rearing habitat (Melville, 2005). This channel was named the Mile 49 
channel after its location adjacent to Mile 49 of the British Columbia Railway. 
  
In 2002 a 750 m long corridor through the floodplain of the NVOS property was excavated to 
create an estimated 4,600 m2 of spawning habitat and rearing areas for pink (O. gorbuscha), 
chinook, coho and chum salmon (O. keta) as well as steelhead trout (Anonymous 2002). The 
channel was connected to the Cheakamus River via a 900 mm intake pipe installed at the 
Paradise Valley Road Bailey Bridge. The project also created an additional 550 m2 of off channel 
refuge habitat, which was created using existing Large Woody Debris (LWD) and excavating 
refuge ponds connected to the channel. This channel was named the Gorbuscha channel.  
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Figure 1-1 Cheakamus River Watershed 
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Figure 1-2 Dave Marshall Salmon Reserve Habitat Enhancement, 2006 
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In 2003 an existing side channel of the newly constructed Gorbuscha channel was stripped of 
vegetation and excavated to create an additional 480 m length of river fed side-channel habitat. 
This new channel created an estimated 3,225 m2 of spawning and rearing habitat, and was 
subsequently named Gorbuscha East (Anonymous 2003).  
 
In 2004 an existing relic side channel within the floodplain of the Cheakamus River was 
excavated and complexed with woody debris and boulders to establish year round flow and 
create rearing and spawning habitat for salmonids. A logjam constructed at the upstream end of 
the channel prevents excess debris from entering the channel and provides some protection from 
high water events. Unlike previously constructed restoration channels in the watershed, whose 
intakes are controlled by intake pipes with adjustable valves, the surface water intake of this 
channel is directly affected by stage changes in the mainstem Cheakamus River. This project 
created approximately 3,840 m2 of spawning and rearing habitat and was subsequently named 
the Mykiss channel (Halvorson 2004).   
 

1.2 Effect of 2003 high water event on Mile 49 and Gorbuscha channels   

 
In the fall of 2003 a record high water event occurred in the Cheakamus River causing the berm 
protecting the Mile 49 channel to fail resulting in extensive bed load deposition and channel 
infilling. The failure of the channel protection berm and bed load deposition isolated the 
upstream end of the channel making it accessible to salmonids only during very high discharge 
events. In addition the dike protecting NVOS property also failed, and/or was overtopped. This 
failure resulted in the two Gorbuscha channels being inundated with floodwater and the 
subsequent displacement or damage of numerous instream LWD structures. Some of the damage 
and lost habitat features included: 
 

·  LWD structures moved out of the channel;  
·  LWD structures clumped together causing restriction of water flow; 
·  Loss of overhead cover within the refuge ponds; 
·  Reduced area of spawning habitat due to increased sedimentation; and 
·  Undercut banks/riprap in-filled with sediment. 

 
At the request of CN and in concurrence with the objectives of the CERP, Triton Environmental 
Consultants Ltd. (Triton) working with staff from NVOS evaluated the habitat conditions in each 
of the four channels described above to identify potential habitat enhancement opportunities. In 
consultation with CN, as well as representatives from NVOS, Fisheries and Oceans Canada 
(DFO), and BC Ministry of Environment (MoE), a work plan was developed to enhance habitat 
conditions utilizing existing logs, new logs and boulders. 
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2.0 PROJECT PLANNING AND METHODS 

LWD structures and other cover features such as boulder clusters provide complex cover areas 
for use by juvenile fish as refuge from predators and resting areas during periods of increased 
velocities and high water. In addition to providing rearing habitat LWD structures affect stream 
hydrology, creating differential velocity gradients, including areas of high velocity that scour 
new pools and areas of reduced velocities for bed load retention. Detailed designs were not 
developed for individual structures or channels during the 2006 habitat enhancement project. 
Structures were constructed based on adapting to and working with local hydraulic conditions, 
knowledge and experience of the field crew, and consultations with other personnel from the 
British Columbia Conservation Foundation (BCCF), DFO, NVOS and Triton.  

2.1 Objectives 

 
The objective of this project was to enhance side channel and off channel habitat by increasing 
the amount of cover habitat available in order to assist in the recovery of species affected by the 
CN derailment. Species specifically targeted by this project were coho salmon (Oncorhynchus 
kisutch), chinook salmon (O. tshawytscha) and rainbow (steelhead) trout (O. mykiss). Other 
stream rearing salmonids such as char (Salvelinus spp.), and cutthroat trout (O. clarki) were also 
expected to benefit from habitat enhancements, and subsequent increased carrying capacity of 
these channels. 

2.1.1 Mile 49 channel 

 
The Mile 49 channel required extensive excavation to re-establish connectivity, and pool depths 
in addition to installation of LWD features to increase available cover (Photos 1 and 2). Due to 
access considerations, the Mile 49 channel rehabilitation works were completed using locally 
available materials in the immediate channel vicinity including rock collected from a nearby 
talus slope on the east side of the railway. The original channel protection berm had been 
displaced by the 2003 high water event and bed load deposition had isolated the upstream 
portion of the channel. Material excavated during rehabilitation of the channel was identified as 
being suitable for reconstruction of the channel protection berm. The adjacent talus slope was 
identified as a suitable source of material to armour the channel protection berm and prevent 
future failures.  
 
The first phase of channel reconstruction involved surveying to establish reference benchmarks, 
and identify bank heights for the channel protection berm, as well as determining locations for 
excavation of refuge pools. Technical supervision during channel excavation and surveying to 
determine the height of the channel protection berm was provided by DFO. LWD was also 
collected prior to beginning channel excavation and stockpiled in the vicinity of the channel for 
ease of access during construction.  
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Photo 1. March 23, 2006 – Upstream view at station 0+200 of the Mile 49 
channel showing area of bed load deposition that isolated the upstream half of 
the channel.  
 

Photo 2. August 3, 2006 – Upstream view at station 0+190 of the Mile 49 
channel after excavation of bed load to reconnect the channel. 
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Prior to excavation, a fish salvage to remove juvenile fish from the isolated portion of the 
channel proposed for enhancement was conducted by Triton and Squamish First Nation 
members. Minnow traps were placed throughout the channel for several days in an effort to 
remove as many fish as possible from the channel. Traps were typically baited with 
approximately 5 grams of salmon roe and left overnight in areas of cover and pool habitat. Traps 
were retrieved the following day and all fish were enumerated by species. Sub samples of fish 
captured during the first two days of the fish salvage were also weighed (nearest 0.01 gm) and 
measured (nearest mm) in order to collect information on fish size and health. In addition, 
electrofishing and seining was also conducted to maximize the number of juveniles relocated 
prior to construction.  
 
After channel excavation was complete, refuge pools were complexed with the addition of LWD 
placed with an excavator (Photos 3 and 4). In some cases large individual pieces of LWD were 
placed partially up on the back in order to retain material within refuge pockets but since the 
Mile 49 channel is isolated from river flows and only experiences stage changes from 
backwatering it was not necessary to extensively anchor individual LWD structures installed in 
the channel. In order to minimize the potential for downstream transport of sediment mobilized 
during construction and reduce impacts on local water quality a small portion of the deposited 
bed load was left in place at the downstream end of the project area. Upon completion of channel 
excavation and enhancement the last remaining bed load was removed and the final connection 
of the channel was complete. Channel excavation was conducted using a Caterpillar 325C 
tracked excavator with support for rock transport to construct the channel protection berm 
provided by a Caterpillar Front End Loader. 

Photo 3. August 14, 2006 – Downstream view of the Mile 49 channel “head 
pond” showing LWD and angular rock used to armour the channel protection 
berm and prevent washouts. 
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2.1.2 Gorbuscha and Gorbuscha East Channels 

  
The initial evaluation of habitat conditions in the two Gorbuscha channels conducted by Triton 
identified numerous LWD structures, which had been displaced during the 2003 high water event 
(Photo 5). Logs used in construction of these LWD structures were located along the banks of 
the two channels, within the forested edge and/or partially within the bank full channel. Many 
structures were completely out of the wetted channel and many structures located within the 
wetted channel were not functioning. Observations during the habitat evaluation indicated many 
of these structures could be repositioned to re-establish or improve their function as cover (Photo 
6). In other areas where suitable material to re-construct cover structures was lacking it was 
determined imported material would be needed for habitat structures.   
 
Existing pieces of LWD that could be returned to the channel were moved into the stream using 
2 ton Turfer©. A chain and cable was first attached between the desired piece of LWD and the 
Turfer was securely anchored to a sturdy tree on the opposite of the bank. The LWD was then 
pulled into the channel until the base or root wad had reached a portion of the channel providing 
suitable habitat and desired hydraulic effect (slack water habitat, shear zones and potential for 
pool scour as well as velocity refuge during increased discharge) (Photo 7 and 8).  

Photo 4. March 3, 2007 – Cross channel view of an excavated refuge pocket 
complexed with large woody debris (LWD) and the constructed channel 
protection berm in the background. 
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Photo 5. March 21, 2006 – Downstream view at station 0+460 of 
Gorbuscha East channel showing example of intact LWD structures no 
longer functioning as cover in the wetted channel. 

Photo 6. September 6, 2006 – Downstream view at station 0+460 of 
Gorbuscha East channel showing LWD structures after repositioning to 
improve function as cover habitat in the wetted channel. 
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Photo 7. September 1, 2006 – Non-functioning root wad in the Gorbuscha 
channel, which was stranded during the 2003 high water event, being turfed 
into position in the wetted channel. 
 

Photo 8. September 1, 2006 Photo 7- Functionality of the structure as cover 
habitat restored was after it was re- positioned in the wetted channel. 
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Once the main structural components of the LWD structure (typically one or two large pieces of 
LWD) were positioned and secured, smaller pieces of LWD were often placed within the 
structures creating additional complexity. LWD structures were positioned in the channel in a 
manner to maximize the amount of habitat being created. 
 
In some areas there was insufficient LWD present to reposition and create the desired frequency 
of habitat structures in the channels or available LWD had decomposed to the point of being 
unsuitable for structural stability. Therefore additional woody debris was collected from offsite 
and imported to the project area for use in construction of new structures. As it was not possible 
to access all of the individual enhancement sites using machinery, LWD had to be moved into 
position by hand, and therefore the size of individual pieces had to be considered. Initially whole 
conifer trees were collected for use and then cut to manageable sizes. Trees were removed from 
the ground with the root wads intact using an excavator. Root wads were vigorously shaken and 
dropped to remove soil and trees were then cut to manageable lengths. Individual root wads, 
which were too large to manage by hand, were split in halves and quarters with the excavator 
bucket. Trees and root wads were then transported to the NVOS property by truck, and placed in 
a central location. 
 
Individual pieces of LWD were floated downstream to the appropriate section. Pieces of LWD 
were then positioned by hand and a 2 ton Turfer©, was used to reposition and anchor the LWD 
structures to attain the desired stream channel location. In some cases a chainsaw was used to cut 
individual pieces to the desired length for positioning. Due to the controlled nature of the flow, 
shallow depths and low velocity in the Gorbuscha channels most structures did not require 
fastening to the bank. Where additional anchoring was deemed necessary small duckbill anchors 
(Model 68DB1) with 800 mm of 3.2 mm galvanized rope were used to secure structural 
components to the bank. The duckbill anchors were driven into the bank with a drive steel and 
large sledgehammer. Once the drive steel was removed and tension applied to the wire rope the 
duckbill anchors turn and become lodge securely in the local substrate. Duckbill anchors were 
positioned to minimize the visibility of wire rope. Once the main structural components of the 
LWD structure (typically one or two large pieces of LWD) were positioned and secured, smaller 
pieces of LWD were often placed within the structures creating additional complexity.  
 
Parallel log structures were also constructed and anchored along the banks of the Gorbuscha and 
Gorbuscha East channels. These structures were typically constructed from 2 lengths of logs 
varying in length from 3 m to 5 m. The logs were placed side by side and a hole drilled through 
both logs. A rebar was then inserted into the holes to join the two pieces together. The parallel 
log structures were then placed in the stream and manoeuvred into positioned and anchored to 
the stream bank using duckbill anchors or positioned in concert with existing LWD structures. 
Once properly positioned the parallel log structures were intended to mimic the habitat qualities 
typically provided by undercut banks. 
 
Large boulders were also placed within the stream channel at one location in the Gorbuscha 
channel to enhance juvenile rearing habitat. Boulder size varied from 400 mm to 700 mm 
(approximately 50 kg to 150 kg). Approximately 20 boulders were placed individually within the 
existing riffle with approximately 0.5 m to 1.0 m spacing between each boulder. Boulders were 
positioned to break up flow patterns and maximize foraging and resting areas. Some of the 
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existing boulders were also repositioned to maximize habitat qualities in conjunction with new 
boulder placements. 
 
The majority of project work in the Gorbuscha and Gorbuscha east channel was conducted by 
hand. A Caterpillar 325C tracked excavator provided support for rock placement at one location 
and for collection of appropriately sized LWD used for new habitat structures.  
 

2.1.3 Mykiss Channel 

 
The Mykiss channel was constructed in 2004 and therefore was not affected by the 2003 high 
water event. However habitat structures which had been proposed for installation in 2005 were 
not installed for a variety of reasons. In consultation with MoE and BCCF a number of 
opportunities were identified to install habitat structures which would be beneficial to stream 
rearing salmonids. These opportunities included installation of new LWD structures as well as 
supplementation of existing structures and boulder placement in selected riffles in the channel. 
 
LWD structures were constructed with pieces of woody debris between 10-15 m in length and 
typically 30 cm to 50 cm diameter. Generally at least one piece of LWD used in each structure 
had an intact root wad to increase structural complexity. Structures were anchored in place using 
9 mm cable anchors attached with epoxy to 800 mm to 1,200 mm boulders. Two types of LWD 
structures were installed in the Mykisss channel in 2006, a ballasted triangular structure, and a 
double parallel log structure (Figure 2-1 and 2-2).  
 
The ballasted triangular structure was composed of two 10 m to 15 m long logs positioned at 
opposing angles of approximately 45° to the flow (Figure 2-1). These two structural components 
were first positioned with one end on the bank and the other end in approximately 1 m of water 
and in an area of suitable water velocities (target 0.5 m/s to 1.0 m/s). Large boulders (800 mm to 
1,200 mm) were then positioned on either side of the structural components on shore and at the 
apex of the two logs for anchoring. The main structural components were attached with 9 mm 
steel cable and epoxy anchors drilled into the boulders and placed through holes drilled through 
the logs  (Photos 9 and 10). Structures were then seeded with smaller woody debris to increase 
complexity. 
 
The double parallel log structure was composed of two logs approximately 10 m in length with 
root wads still attached and positioned side by side. The logs were attached together with 9 mm 
steel cable and then anchored to large boulders with cable and epoxy anchors drilled into large 
(800 mm to 1,200 mm) boulders (Figure 2-2).  
 
In addition to the ballasted triangular structure, two existing structures were identified in the 
Mykiss channel that were lacking in woody debris. These structures were installed as part of the 
initial channel construction in 2004 had either lost LWD or had failed to capture new LWD to 
maintain structural complexity. Habitat enhancement efforts for these structures involved adding 
woody debris to increase the amount of cover habitat available to stream rearing fish.  
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Figure 2-1. Typical design of ballasted triangular LWD structure, Mykiss channel 2006 

 
 
Figure 2-2. Typical design of double parallel log structure, Mykiss channel 2006
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Photo 9. September 16, 2006 – Typical anchoring system for ballasted 
LWD structures – 9 mm steel cable placed through drilled holes in the 
logs and anchored to boulders with epoxy. 

Photo 10. February 20, 2007 – Cross channel view of typical ballasted 
triangular LWD structure installed in the Mykiss channel, 2006. 
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Large boulders were also placed with an excavator at three locations in the Mykiss channel to 
enhance juvenile rearing habitat. Boulder size varied from 400 to 700 mm (approximately 50 kg 
to 150 kg). Approximately 20 boulders were placed individually within each existing riffle 
(typically riffle depth 0.3 m to 0.5 m) with approximately 0.5 m to 1.0 m spacing between each 
boulder (Photos 11 and 12). Boulders were positioned to break up flow patterns and maximize 
foraging and resting areas. Some of the existing boulders were also repositioned to maximize 
habitat qualities in conjunction with new boulder placements. 
 
Boulder placement also took place by hand at two locations in the Mykiss channel. Hand-placed 
boulders were typically 200 mm to 300 mm in size and were placed within smaller riffles 
(typically 20 cm to 30 cm deep) of a side channel located near the center of the Mykiss channel.  
 
The majority of project work in the Mykiss channel was conducted using a Caterpillar 325C 
tracked excavator provided support for rock placement at one location and for delivery of 
appropriately sized LWD used for habitat structures. 
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Photo 11. July 17, 2006 – Downstream view of the upstream riffle in 
the Mykiss channel prior to boulder placements to increase cover. 

Photo 12. February 20, 2007 – Downstream view of riffle in the Mykiss 
channel, after boulder placement and LWD installation at the 
downstream end of riffle.  
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3.0 RESULTS 

3.1 Mile 49 channel 

 
Construction of the rehabilitated Mile 49 channel took place in late July and early August 2006. 
A total of 977 juvenile coho salmon (Oncorhynchus kisutch) were captured in the channel and 
relocated outside of the work area. In addition, 109 threespine stickleback (Gasterosteus 
aculeatus), 11 rainbow (O. mykiss) and 9 lamprey (Lampetra sp.) were salvaged prior to and 
during channel construction (Table 3-1). The majority of fish (722 coho, 99 threespine 
stickleback, and 9 lamprey) were salvaged by minnow trapping.  
 
Table 3-1. Summary of fish salvage results from Mile 49 channel 

 

Date Method Coho RB 
Threespine 
stickleback Lamprey 

27-Jul-06 MT 572   82   
27-Jul-06 EF 131 7 8   
27-Jul-06 SN 25   0   
28-Jul-06 MT 50   3 1 
29-Jul-06 MT 9   2   
30-Jul-06 MT 21   2   
31-Jul-06 MT 20   1   
31-Jul-06 EF 20       
01-Aug-06 MT 8   3   
02-Aug-06 MT 3     4 (2 morts) 
02-Aug-06 EF 49 3 ( 1 mort) 2   
03-Aug-06 MT 26   2 2 
08-Aug-06 MT 43   4 2 

  Total 977 11 109 9 
 
The wedge of deposited bed load at the downstream end of the work area was successful in 
containing sediment mobilized during excavation of the Mile 49 channel and placement of LWD 
structures. Channel widening and excavation resulted in the wetted channel area increasing from 
an estimated 486.5 m2 (118 m long x 4.13 m wide) to 1043 m2 (149 m long x 7 m wide), 
reflecting an estimated increase of 556.5 m2. In addition, four refuge pockets totalling an 
estimated 530 m2 of wetted habitat were excavated and complexed with LWD. After 
construction it was estimated LWD accounted for approximately one half of the area within each 
refuge pocket totalling 265 m2 and one LWD structure was installed in the main channel for a 
total of 290m2 of cover habitat from LWD structures. Table 3-2 provides a summary of habitat 
restoration works and estimated new habitat area in the Mile 49 channel, while the specific 
location of individual structures is provided in Appendix 1. Figure 3-1 shows the general 
location of the Mile 49 enhancement works and Figure 3-2 provides a more detailed overview of 
the re-constructed channel. 
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Figure 3-1. Location of Dave Marshall Salmon Reserve Habitat Enhancement Structures, 
2006 
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Figure 3-2. Overview of reconstructed Mile 49 channel 
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Table 3-2. Summary of enhancement activities and new habitat area, Mile 49 channel, 2006 

 
Rehabilitation Activity No. of sites Estimate of ne w cover habitat  (m 2) 

New LWD structures 5 290.0 
Channel excavation 1 556.5 1 
Refuge pocket excavation 1 530 

Total 7 1956.0 

1 - Estimated area of pre-existing channel 486.5 m2, estimated area of new channel  1043 m2 

 

3.2 Gorbuscha channel 

 
Restoration work in the Gorbuscha channel occurred from station 0+415 to station 0+675 metres. 
Restoration works were not undertaken further downstream due to the extensive deposition of 
fine sediment and lack of suitable substrate and depth. Habitat restoration work included 
supplementing riffles with new boulder complexes, re-positioning LWD within main channel 
and off-channel refuge habitat, installing new LWD structures, and supplementing existing 
structures with more LWD. New parallel log structures were also installed and attached to the 
shoreline with duckbill anchors. 
 
Habitat restoration works in the Gorbuscha channel resulted in the creation of 18 new cover 
structures and repositioning of 14 structures to improve their function as fish habitat. The project 
resulted in an estimated increase of 132 m2 in available cover habitat for stream rearing fish. The 
greatest amount of habitat was obtained from repositioning LWD structures particularly at 
Station 0+630 where numerous pieces of LWD were repositioned in a refuge pocket to create an 
estimated 50m2 of new cover habitat (Appendix 1). Table 3-2 provides a summary of habitat 
restoration works in the Gorbuscha channel and estimated new habitat area, while the specific 
location of individual structures is provided shown in Figure 3-1. 
 
Table 3-3 Summary of enhancement activities and new habitat area, Gorbuscha channel, 2006 

Rehabilitation Activity No. of sites Estimate of ne w cover habitat  (m 2) 
Boulder placements - excavator 1 15.0 
New LWD structures 7 15.0 
New parallel log structures 6 9.0 
New parallel log structures w/LWD 4 9.0 
Reposition & supplement LWD 6 17.0 
Reposition LWD 8 67.0 

Total 32 132.0 

3.3 Gorbuscha East channel 

Habitat restoration works in the Gorbuscha East channel occurred between stations 0+000 and 
station 0+475 metres. Habitat restoration within the Gorbuscha East channel included re-
positioning LWD structures, installing new LWD structures, and supplementing existing 
structures with more LWD.  
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Habitat restoration works in the Gorbuscha East channel resulted in an estimated 108.5 m2 of 
new fish habitat available to stream rearing fish. The greatest amount of habitat was obtained 
from repositioning LWD structures particularly near Station 0+440 where numerous pieces of 
LWD were repositioned near the upstream end of the channel to create an estimated 20m2 of new 
cover habitat (Appendix 1). Table 3-2 provides a summary of habitat restoration works and 
estimated new habitat area, while the specific location of individual structures is shown in Figure 
3-1. 
 
Table 3-4. Summary of enhancement activities and new habitat area, Gorbuscha east channel, 2006 

 
Rehabilitation Activity No. of sites Estimate of ne w cover habitat  (m 2) 

New LWD structures 2 8.0 
Reposition & supplement LWD 6 13.5 
Reposition LWD 33 87.0 

Total 41 108.5 

3.4 Mykiss channel 

Habitat restoration works in the Mykiss channel included, installing new LWD structures, and 
supplementing existing structures with more LWD as well as supplementing riffles with new 
boulders placed by hand and with an excavator.  
 
Habitat restoration works in the Mykiss channel resulted in the creation of four (4) new cover 
structures and improvements to eight (8) structures to improve their function as fish habitat for 
stream rearing fish. The greatest amount of habitat was created by boulder placements in riffles 
near the upstream and downstream end of the channel (Appendix 1). Table 3-5 provides a 
summary of habitat restoration works and estimated new habitat area, while the specific location 
of individual structures is shown in Figure 3-3. 
 
Table 3-5. Summary of enhancement activities and new habitat area, Mykiss channel, 2006 

 
Rehabilitation Activity No. of sites Estimate of ne w cover habitat  (m 2) 

Boulder placements - hand 2 10.0 
Boulder placements-excavator 4 50.0 
LWD structures with boulders 4 20.0 
Supplemented LWD structures 2 10.0 

Total 12 90.0 
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Figure 3-3 
Figure 3-3. Overview of Mykiss channel habitat enhancements, 2006 
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4.0 DISCUSSION 

Habitat rehabilitation activities in the restoration channels resulted in the creation of 
approximately 2290 m2 of new or improved habitat area for stream rearing fish (Table 4-1).  The 
greatest habitat area was achieved through channel and refuge pocket excavation in the Mile 49 
channel which re-established connectivity and resulted in improved rearing conditions for 
species that prefer slow moving groundwater habitats (e.g. coho salmon, and three spine 
stickleback). Rehabilitation efforts in the Mykiss and Gorbuscha channels although of less 
physical area will provide improved rearing conditions for other species that prefer higher 
velocity rearing conditions (e.g. rainbow trout).  
 
Table 4-1. Summary of habitat enhancement activities and new habitat area, 2006 

 
Location No. of sites Estimate of new cover habitat   (m2) 

Mile 49 channel 7 1956.0 
Gorbuscha Channel 32 132.0 
Gorbuscha East channel 41 108.5 
Mykiss channel 12 90.0 
  TOTAL NEW HABITAT 2286.5 
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APPENDIX 1.   
 

LOCATION OF DAVE MARSHALL SALMON RESERVE HABITAT 
ENHANCEMENT SITES. 2006 


