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Abstract 
 
 

A Side Channel Habitat Improvement project was completed at the Gitanyow Fisheries 
Authority (GFA) permanent fish counting facility in 2004. The rationale for this project 
was to provide improved juvenile rearing habitat for salmonids (especially coho salmon). 
Over 350 tree seedlings were added to the side slopes of the channel to prevent erosion 
and provide cover for juvenile fish in years to come. The intake of the side channel was 
excavated to remove debris and sediment to ensure a consistent water flow throughout 
the entire year. Lastly, the structure at the outlet of the side channel was reinforced to 
prevent erosion and inhibit to many adult pink from entering the spawning area and 
spawning over redds that have already been used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Kitwanga River Side Channel Habitat Improvement Project 2004   
 

 __________________________________________________________________________________                                            
Gitanyow Fisheries Authority   

iii

Table of Contents 
Page #      

Abstract -------------------------------------------------------------------------------------------- ii 

List of Figures------------------------------------------------------------------------------------- iv 

List of Photographs------------------------------------------------------------------------------- iv 

List of Tables-------------------------------------------------------------------------------------- iv 

1.0  Proponent Information -------------------------------------------------------------------1 

2.0  Executive Summary ----------------------------------------------------------------------2 

3.0  Introduction -------------------------------------------------------------------------------3 

4.0  Study Area---------------------------------------------------------------------------------4 

5.0  Methods ---------------------------------------------------------------------------------6 

  5.1 Tree Seedling Transplant-------------------------------------------------------------7 

  5.2 Substrate and Debris Removal ------------------------------------------------------9 

  5.3 Rip-rap Reinforcement ------------------------------------------------------------- 11 

6.0  Results /Discussion --------------------------------------------------------------------- 13 

7.0  Conclusion/Recommendations-------------------------------------------------------- 14 

8.0  References ------------------------------------------------------------------------------- 16 

    

    

    

 

 

 

 

 

 

 

 

 



Kitwanga River Side Channel Habitat Improvement Project 2004   
 

 __________________________________________________________________________________                                            
Gitanyow Fisheries Authority   

iv

 

List of Figures 
 

Figure 1. Location of Kitwanga River side channel habitat improvement project ------5 
 

 
List of Photographs 

 
Photograph 1.  Transporting tree seedlings to side channel --------------------------------8 

Photograph 2.  Digging ground to transplant tree seedling --------------------------------8 

Photograph 3.  Tree seedling just recently transplanted ------------------------------------9 

Photograph 4.  Side channel intake prior to excavation ---------------------------------- 10 

Photograph 5.  Side channel intake after excavation-------------------------------------- 10 

Photograph 6.  Side channel intake after riprap was added ------------------------------ 11 

Photograph 7.  Channel outlet prior to adding riprap reinforcement-------------------- 12 

Photograph 8.  Channel outlet after adding riprap reinforcement ----------------------- 12 

Photograph 9.  Overall view of side channel for future reference----------------------- 13 

 
List of Tables 

 
Table 1.  Baseline CPUE study of juvenile fish populations in side channel----------- 13 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Kitwanga River Side Channel Habitat Improvement Project 2004   
 

 __________________________________________________________________________________                                            
Gitanyow Fisheries Authority   

1
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 2.0  Executive Summary 
 
 
The Gitanyow Fisheries Authority is an organization formed under Fisheries and Oceans 
Canada’s Aboriginal Fisheries Strategy (AFS) to participate in conservation, protection 
and management of the fisheries resource within Gitanyow Traditional Territory.  Over 
the past nine years GFA has conducted a wide variety of activities on the Kitwanga River 
including fry salvage, beaver dam mitigation, salmon stock enumeration, habitat 
assessments, limnological studies and coho salmon incubation initiatives (Cleveland, 
2000).  These initiatives have been ongoing since 1994 in cooperation with DFO 
(Department of Fisheries and Oceans) and the Ministry of Water, Lands and Air 
Protection (WLAP).  The GFA continue to work with all sectors of government to protect 
and enhance our valuable fisheries resource.  The GFA has retained technical expertise in 
fisheries and project management to ensure the success of the program.  GFA have also 
relied on a strong foundation of technical assistance and support from DFO regional 
fisheries staff and WLAP personnel. 
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3.0 Introduction 
 
The main goal for the Kitwanga River side channel habitat improvement project is to 
provide improved juvenile rearing habitat for salmonids (especially coho salmon) and to 
expand pink salmon spawning areas.  A side channel was excavated during the 
construction of the Kitwanga River permanent fish counting facility in 2003.  The side 
channel was excavated to divert the Kitwanga River around the permanent fence area 
during the construction phase of the project.  It was determined by the GFA that the 
diversion channel could be utilized as spawning and rearing habitat once the fence 
construction was completed.  During juvenile coho synoptic surveys conducted on the 
Kitwanga River in 2000 it was determined that increased juvenile coho habitat in the 
lower Kitwanga River would help to increase the production of wild coho salmon. 
Therefore, in 2004 the GFA proposed to improve habitat in the side channel by applying 
for funding through the Northern Boundary & Transboundary Restoration & 
Enhancement Fund.  Funding was received from the Pacific Salmon Commission in 2004 
for the project and the three following objectives of this project were addressed: 
 

Objective #1:   To transplant native plants and seedlings along the banks of the side  
channel to establish cover and shade for juvenile salmonids. The 
addition of the deep-rooted vegetation will also reduce the degree of 
sedimentation entering into the Kitwanga River from the site.   

 
Objective #2: To remove substrate and debris which has accumulated at the intake 

of the culvert that will allow for a more consistent flow of water into 
the side channel. This debris removal will ensure water flow into the 
channel at all times of the year to ensure juvenile salmonids and 
incubating eggs survive.  

 
Objective #3: To reinforce the corners of the structure at the outlet of the side 

channel with riprap to reduce erosion. During the permanent fence 
construction a structure was placed at the outlet of the side channel to 
allow the passage of juvenile salmonids and prevent adult salmon 
from moving into the side channel. During high water events the 
water in the side channel would flow around the corners of the 
temporary structure and allow too many adult fish to enter the side 
channel. 

    
 
This report summarizes the results of Kitwanga River side channel habitat 
improvement project completed by the GFA.  
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4.0 Study Area 
 
The Kitwanga River falls within the Gitanyow Traditional Territory and supports all five 
Pacific Salmon species including: pink (Oncorhynchus gorbuscha), chum (O. keta), 
chinook (O. tshawytscha), coho (O. kisutch) and sockeye (O. nerka). This system is also 
known to support populations of steelhead trout (O. mykiss), cutthroat trout (O. clarki), 
Dolly varden (Salvelinus confluentus), Mountain whitefish (Prosopium williamsoni) and 
various other species of coarse fish (Cleveland, 2000). 
 
The Kitwanga River drainage is a tributary to the Skeena River located 90 kilometres 
northwest of Terrace, B.C.  The drainage encompasses an area of approximately 83,000 
hectares and has a total length of 59 kilometres. The river can be broken into two 
sections, the Upper Kitwanga River and the Lower Kitwanga River. The Upper Kitwanga 
is located directly north of Kitwancool Lake and the Lower Kitwanga runs south from 
Kitwancool Lake to the Skeena River confluence. Kitwancool Lake, which basically 
divides the Upper and Lower Kitwanga River, has a surface area of 7.8 km2 with a 
drainage basin of 169 km2 (Shortreed et al., 1998). The Kitwanga River Watershed is 
coded 40-2200 by the B.C. Watershed Code Classification System and the UTM 
coordinates at the confluence of the Skeena River are 090055840 N, 6106300 E.  
 
The Kitwanga River side channel habitat improvement project was located at the 
permanent fish counting facility operated by the GFA. This project is located 
approximately 4 kilometres upstream from the confluence of the Kitwanga River with the 
Skeena River (Figure 1.). 
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Figure 1. Location of the Kitwanga River side channel habitat improvement project.  
 
 

Project Location 
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5.0 Methods 
 
The majority of work for the Kitwanga River side channel project started on June 6th and 
continued until June 9th, 2004. The first portion of the projected started with the delivery 
of riprap material to the fence location. A GFA worker was on hand while the gravel 
truck delivered rock to the project area to ensure that rock was placed in the correct areas. 
The excavator work started shortly thereafter on June 7th and continued until June 9th. The 
planting of the tree seedlings occurred on October 6th, 2004. To complete the excavation 
and heavy machinery work at the side channel a John Deere 200LC excavator was hired 
from Nechako Northcoast LTD. in Terrace, BC. Prior to actual machine work the 
excavator was inspected for leaks, cleanliness and to ensure that the machine was using a 
non-mineral oil such as canola oil in its hydraulic system. The excavator was refuelled 
100 meters away from any water body. All lubricants and fuel were also stored at this 
fuelling site. A spill kit was on site and ready for use in the event of a fuel spill but no 
spills occurred during this project. If a spill would have occurred it would have been 
contained, managed and reported. The work for this project was overseen by Don Hjorth, 
DFO Resource Restoration Engineer (P.Eng) and environmental monitor Derek Kingston 
(R.P.Bio., B.Sc.) with the GFA. Four other GFA technicians helped to complete the 
construction phase of side channel habitat improvement project. 
 
Prior to any instream works a letter was drafted by GFA for the proposed side channel 
work and sent to the DFO Habitat Biologist in Smithers, BC.  Land and Water British 
Columbia (LWBC) were also notified of the proposed works in the side channel. DFO & 
LWBC reviewed the plans for the proposed work and approved the instream work.  All 
measures were followed to prevent or avoid any potentially harmful effects to fish habitat 
during construction. Prior to starting the instream works near the intake and outlet of the 
side channel a fish salvage was performed to remove any fish from the working area. 
Stop nets were set up to enclose the work area and several GFA technicians used an 
electrofisher to collect the juvenile fish without harm. The fish were placed upstream of 
the work area to ensure the excavator did not affect them.  Stop nets were left in the 
stream until all work was completed to ensure no fish would migrate into the work area 
during construction. 
 
To effectively monitor what effect the habitat improvements in the side channel will have 
on the fish population in the next 5-10 years the GFA has undertaken a baseline Gee 
trapping exercise in 2003 to determine the abundance of juvenile fish prior to 
construction. This will allow for the GFA in several years to determine if the side channel 
improvements are increasing the juvenile fish population.  
 
The Catch Per Unit Effort (CPUE) method was used to measure the fish productivity of 
the side channel. CPUE can be used to compare fish abundance from one year to the next 
given that the same trapping methods and effort are used. CPUE is calculated for the fish 
species in terms of number of fish caught/ per trap/per one-hour soak time.  
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Between 10-20 Gee traps were baited with salmon roe and set throughout the side 
channel in locations that juvenile fish were suspected to be rearing. The traps were pulled 
after 1-2 hours soak time to examine the catch. All fish captured were placed in a 20 L 
bucket equipped with a battery-powered aerator and then transferred to a separate plastic 
bucket (10 at a time) and anaesthetized with clove oil (1-2 drops per L of water). Once 
fish were rendered immobile, they were identified to species, enumerated, and measured 
for length and weight. Lengths were measured using a smolt measuring board (tip of 
snout to fork in the tail) and weighted to the nearest 0.1 grams with an electronic balance. 
Before the fish were released they were allowed to recover in a covered bucket to ensure 
the effects of the clove oil had worn off. Once recovered the sampled fish were released 
back into the sample site so that they could disperse back into their natural habitats. 
  
The remainder of the methods section is broken into three parts to describe each 
construction activity in detail. 
 
5.1  Tree seedling transplant: 
 
A suitable location was picked near the side channel construction site to collect seedlings 
for transplanting to the project area. The tree seedlings were colleted by four GFA 
technicians and transported to the site via pickup truck (Photograph #1). Selection of the 
tree seedlings was made in an area that had relatively the same elevation and soil type as 
the side channel to ensure that seedlings were given the best chance to survive. Once 
back at the side channel site small holes were dug in the side slope of the side channel to 
transplant the seedlings (Photograph #2). The holes were dug deep enough to ensure that 
all of the tree roots were covered with soil. The seedlings were also planted in the soil so 
that they were standing level to the ground. Once the trees were planted, dirt was placed 
around the roots and packed down with the technician’s foot (Photograph #3). The tree 
seedlings were planted along both side slopes and on top of the side channel at 
approximately 1.5 metre spacing. 
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Photograph 1: Transporting tree seedlings to side channel. 

 

 
Photograph 2: Digging ground to transplant tree seedling. 
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Photograph 3: Tree seedling just recently transplanted. 

 
 
5.2  Substrate and debris removal: 
 
An accumulation of large woody debris and sediment was deposited in front of the intake 
to the side channel from spring and fall flood events (Photograph 4). This deposition of 
materials was slowing the flow of water into the side channel. The deposited gravels and 
fines were removed by an excavator to maintain flow into the channel throughout the 
year (Photograph 5). A fish salvage was performed at this site prior to the machine 
working in this area. The material that was removed from the stream was distributed 
evenly onto the landing site. All of the excavating work was completed with the actual 
machine out of the water and only the machines bucket entered the water. Some 
additional riprap was added around the intake to reduce the ground area for sediment to 
become trapped at the inlet (Photograph 6). The riprap used to line the banks and fill in 
the intake area to ensure better steam flow was 250-kilogram size.   
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Photograph 4: Side channel intake prior to excavation. 

 

 
Photograph 5: Side channel intake after excavation. 

 



Kitwanga River Side Channel Habitat Improvement Project 2004   
 

 __________________________________________________________________________________                                            
Gitanyow Fisheries Authority   

11

 
Photograph 6: Side channel intake after riprap was added. 

 
 
 
5.3  Rip-Rap Reinforcement: 
 
During the permanent fence construction in 2003 a loc block structure was placed at the 
outlet of the side channel to allow the passage of juvenile salmonids and to prevent adult 
salmon from moving into the side channel. This structure allows GFA to place adult pink 
salmon into the side channel but not too many so that the spawning grounds become 
overcrowded. During high water events the water in the side channel flows around the 
corners of the temporary structure and allows too many adult pink salmon to enter into 
the side channel (Photograph 7). The corners of the structure were reinforced with riprap 
material to prevent erosion and to stop too many adult pinks from entering the side 
channel. A dump truck deposited the riprap material near the outlet of the side channel. 
An excavator then carefully placed the material (250 Kg. size) along the side channel 
banks to reinforce the structure (Photograph 8). Prior to completing this instream work a 
fish salvage with stop nets was performed so that no fish were harmed in the working 
area.  As an added precaution geotextile material was lined at the bottom of the structure 
on the upstream side to prevent erosion and fish from digging under the loc blocks.  
 
Photograph #9 shows the overall view of the side channel for future reference to observe 
changes in plant growth over the next 5 -10 years. 
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Photograph 7:  Channel outlet prior to adding riprap reinforcement. 

 

 
Photograph 8:  Channel outlet after adding riprap reinforcement. 
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Photograph 9: Overall view of side channel for future reference. 

 
6.0 Results & Discussion 
 
On July 31/2003 a Gee trapping study on the side channel produced CPUE estimates for 
juvenile coho salmon of 10.1 fish/trap/hr (Table 1). Conversely, juvenile chinook and 
Dolly Varden/bull trout (DV/BT) were 2.4 and 0.1 fish/trap/hr respectively (Table 1). 
 
On August 26/2003 another gee trapping study was performed in the side channel and 
results of juvenile coho salmon were 26.5 fish/trap/hr (Table 1). Conversely, juvenile 
chinook and rainbow trout were 7.4 and 0.7 fish/trap/hr respectively (Table 1). 
 
Table 1. Baseline CPUE study of juvenile fish populations in side channel. 

 

Site Date Species # of traps # caught Soak Time CPUE
 (hrs) (#/trap/hr)

Side Channel July 31/2003 Coho 10 201 2.0 10.1
Chinook 10 49 2.0 2.4
DV/BT 10 2 2.0 0.1

Side Channel August 26/2003 Coho 20 529 1.0 26.5
Chinook 20 147 1.0 7.4

Rainbow T. 20 14 1.0 0.7
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CPUE results of 10.1 and 26.5 fish/trap /hour for juvenile coho show that coho are 
utilizing the side channel in relatively high abundances. The side channel has ideal 
habitat for juvenile coho salmon due to the relatively slow nature of the watercourse and 
cover for the fish in the form of deeper pools, LWD, and root wads.  
 
Over 350 tree seedlings were planted along both side slopes and the tops of the side 
channel. The tree seedling species planted were Western Hemlock, Western Red Cedar 
and White Spruce and ranged in size from 20 cm to 60 cm. The transplanting of seedlings 
was expected to be completed at the same time as the construction phase in June but a 
very warm and dry summer delayed the planting until October 6th, 2004. It was felt that if 
seedlings were planted during the dry summer months that they would perish because 
very little precipitation was experienced that summer and by planting them in the fall this 
would ensure the tree seedlings had sufficient moisture to survive. 
 
A large portion of debris such as LWD and gravel/fine sediment that had accumulated at 
the intake to the culvert for the side channel was removed. This debris was slowing the 
water flow to the side channel and in summer and winter months the stream flow into the 
side channel would be very low. By removing the debris and sediment to the side channel 
this ensures adequate flow at all times of the year to the side channel. If the flow was 
completely stopped there could be a potential for the pink salmon eggs that were 
deposited in the gravel of the side channel to die or juvenile fish in the channel could 
become stranded. As a precaution to slow sediment deposition at the intake to the side 
channel, rip rap was added to reduce the ground area for sediment deposition. This 
addition of rip rap appears to be working as reduced sediment loads were visually 
observed at the side channel inlet throughout summer and into the fall of 2004. 
 
By adding rip rap to the corners of the structure at the outlet of the side channel this will 
help to prevent erosion of the corners as well as preventing too many adult pinks from 
entering into the side channel. If too many pink salmon enter into the side channel during 
the spawning season this could become problematic. Reason being that once the adults 
are allowed into the channel they usually can’t be taken back out. Often if too many fish 
are present on the spawning grounds they will spawn over existing redds and greatly 
reduce the survival rate of eggs already in the gravel. 
 
7.0 Conclusion & Recommendations 
 
There were several tangible benefits that could be seen for this side channel project. 
Firstly, the addition of tree seedlings to the side channel will help to stabilize the side 
slopes of channel and provide cover for juvenile fish residing in the side channel. 
Although, the tree seedlings are not providing adequate shade for fish right now it will be 
evident in the next 10 years once the trees become taller that they will help to shade the 
side channel which will in turn lower the stream temperatures of the water.  Another 
benefit of this project was removal of the debris at the intake of the culvert to the side 
channel. It is already evident that less sediment is accumulating at the inlet therefore; 
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water flow will persist during low flow events in summer and winter to provide an 
adequate oxygen supply for incubating eggs and juvenile fish. Lastly, by reinforcing the 
structure at the outlet of the side channel this will ensure that not too many pink salmon 
are allowed into the channel and they are not overcrowding the spawning areas and 
spawning over redds that have already been used. 
 
A monitoring program has been set up for the side channel. By doing some baseline 
juvenile fish abundance studies on the side channel the GFA knows what the present 
population makeup is and relative density. In the future the abundance of the side channel 
can be estimated again to see if juvenile fish populations are increasing, decreasing or 
remaining stable. 
 
All objectives that were set out for the Kitwanga River Side Channel Habitat 
improvement project were accomplished. The project was finished in the appropriate time 
schedule except for the tree planting which was delayed. It was thought by extending the 
tree planting into the fall months that the trees would have a better chance of survival. 
 
The side channel project was a little over budget due to some extra time for tree planting 
and excavator work but the GFA agreed to fund the extra cost because they felt this was a 
worthwhile project. 
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