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1.0 Executive Summary 
 
With the support of the Habitat Conservation Trust Fund (HCTF), the Ministry of 
Environment (MoE) partnered with the Fisheries and Oceans Canada (DFO) to construct 
a 400 m long channel on the upper Cowichan River in 1993.  This channel connected a 
Cowichan River braid to a natural oxbow sidechannel complex that parallels the 
mainstem, approximately 8 km south east of Lake Cowichan.  
 
In 2003, Gaboury (2004) documented connectivity to the side-channel complex was poor 
in late spring and summer due to continuous sedimentation at the entrance to the inlet 
channel and in the connector channel.  As a result, the side-channel currently provides 
low to moderate quality summer and early fall rearing habitat for anadromous cutthroat, 
steelhead, resident trout, Chinook, and coho salmon.  Current fiscal year 
accomplishments include the installation of the permanent intake structure (i.e., box style 
intake and supply pipe) in the pool beneath the 70.2 Mile Trestle, as well as construction 
of a new supply channel (approximately 200 m in length).  Instream cover in the form of 
large woody debris (LWD) was incorporated in the supply channel to improve 
overwintering habitat for target species.  Connectivity from the connector channel to the 
old oxbow channel was also improved to further facilitate flows throughout the year. 
 
This project was supported collectively by the following organizations: 
 
Pacific Salmon Commission (PSC), Southern Endowment Fund - Financial 
The Living Rivers Georgia Basin-Vancouver Island Program (GBLR) - Financial 
Habitat Conservation Trust Fund (HCTF) - Financial 
Ministry of Transportation and Highways (MoTH) - Financial 
 
Fisheries and Oceans Canada (DFO) - In-kind 
Ministry of Environment (MoE) - In-kind 
 
 

2.0 Issue 
 
The Cowichan River is a prominent National and Provincial heritage river with significant 
anadromous and resident fish resources.  The Cowichan’s wild steelhead, resident trout 
and salmon production has traditionally supported substantial recreational fisheries in 
addition to valuable First Nation and commercial interests.  The cultural and economic 
importance of the Cowichan River and its fisheries to the people of southern Vancouver 
Island is well established.  Despite this, fish production has been affected by habitat 
impacts associated with 150 years of urban growth and industrial development.  The 
quality of mainstem rearing habitat has deteriorated, primarily in response to sediment 
loading and loss of stable LWD (Gaboury 2004).  This, coupled with limited opportunity 
and high costs of mainstem restoration works, stresses the importance of continued 
side-channel development as well as ensuring the functionality of existing side-channels.  
Side-channel development will likely persist as one of the most valuable restoration tools 
available for recovering salmon stocks in this watershed.   
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In 1993, the construction of a connector channel between the mainstem and an isolated 
off-channel complex on the upper Cowichan River (area known as Block 51), was 
completed by MoE and DFO staff with support from HCTF.  The connector channel’s 
intake structure (box culvert situated 90o to the braid fitted with a trash rack), functioned 
adequately for the first few years, but began to infill with gravel in the mid to late 1990’s.  
Initially, local streamkeepers attempted to remove gravel during low water periods, 
however, little maintenance had occurred since 2000, and infilling continued to be a 
problem that resulted in annual de-watering of the connector channel. 
 

3.0 Activities Completed 
 

3.1 Background and Permits 
 
British Columbia Conservation Foundation (BCCF) and DFO personnel were in charge 
of overseeing all works completed for the project.   
 
All required documentation was obtained before the commencement of construction by 
August, 15 2008,  including the following: 
 
Water License/Section 9 
Navigable Waters Approval 
Park Use Permit 
All applicable Provincial Ministries and Federal Departments, as well as the local First 
Nations were notified and in full support of the project. 
 
 

3.2 Intake Installation and Side Channel Construction 
 
Through the installation of a permanent intake structure and feeder channel, this 
project’s primary objective is to provide year-round base flows to an extensive side-
channel complex on the Cowichan River, 38 km upstream of the estuary.  The channel 
right of way was hand felled by a crew of two fallers over two days.  Once complete the 
old ‘Block 51’ road was upgraded using a Cat D6 Dozer; excavators and rock trucks 
were then mobilized to the site where clearing and grubbing commenced.  Channel 
excavations started at the lower end of the channel and the old trash rack intake was 
removed and the area deactivated.  To keep the footprint as small as possible, the 
channel was excavated to grade and complexed using LWD in one pass (Photos 1 & 2).  
The intake structure, a boxed intake, was installed in a deep mainstem pool beneath the 
70.2 Mile Trestle (Photos 4 & 5) and the bank was armored with large angular rock 
(riprap) to prevent bank erosion near the intake site (Photo 6).  A 50 m section of 900 
mm steel pipe extends underground from the intake structure to a settling pond 300 m2 
in size which was the last part of the channel excavated.  A headwall and control valve 
was coupled to the pipe at the settling pond (Photo 8) to allow minor flow adjustments to 
the side-channel complex.  From this point, an open channel ~200 m long and ~4 m 
wide at the base (Photo 9) connects to the existing 1993 connector channel.  The 
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channel was complexed with gravel, boulders and LWD to enhance spawning and 
rearing conditions for all species of salmonids.  
 
Excess material was loaded into trucks and hauled to a spoil site on Timber West Land 
adjacent to the Cowichan River Provincial Park and the Trans Canada Trail (TCT).  
Suitable material was used to lift and upgrade certain sections of the TCT.  Old failed 
wooden box culverts were removed and four new culverts were installed under the TCT 
to facilitate drainage and maintain a consistent level of water in the marsh areas on the 
high side of the TCT.  The old Block 51 road was decommissioned and access into the 
side channel site is now along the TCT.  An existing BC Parks gate, located 3.9 km 
southeast from the channel, also restricts access to the trail at Skutz Falls. 

 
 

3.3 Revegetation 
 

All disturbed areas, including channel banks, the area of the intake/pipe, spoil sites, turn 
around and access roads were seeded with a parks approved native revegetation mix to 
help stabilize banks and prevent erosion of exposed areas (Photo 10).  Willow cuttings 
were planted in the wetter areas near the river.   
 
In the spring of 2009 further revegetation will take place using both seeds and local 
plants from the native plant nursery in Duncan, BC.  This will assist with bank stability, 
erosion and help improve riparian function of the channel.  
 
 

3.4 Channel Monitoring 
 
The channel was monitored during the 2008 fall salmon spawning season for channel 
use.  Four bank surveys and one snorkel survey was completed between November 13 
and December 12, 2008 to capture peak coho and chum spawning.  Results from these 
surveys are summarized in Table 1.  A peak minimum spawning population of 1,755 
chum and 14 coho in the entire channel complex was determined from these surveys. 
 
The newly constructed channel along with the existing channel and oxbow were 
surveyed and measured on November 22, 2008.  The new channel was determined to 
be ~200 m in length with 2,455 m of old channel and oxbow for a total length off 
2,655 m.  Channel widths were taken at 41 sites with an average wetted width of 15.6 m.  
During the survey a total of 16 beaver dams were noted ranging in various sizes of a 2 to 
30 m wide.  
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Table 1. Summary of channel surveys completed during fall/winter 2008 on the          
Cowichan River 70.2 mile trestle channel. 
  

Date Method Crew Notes
Live Dead

13-Nov-08 Bank Walk S.A. K.B. M.R. 98 chum
2 coho
1 chinook

20-Nov-08 Bank Walk K.B. M.R. 1235 chum 520 chum
14 coho

05-Dec-08 Bank Walk S.J. M.K. 2 rainbow trout 34 chum New channel only
flow measured at 530 l/s

12-Dec-08 Snorkel Survey M.K. K.P. 44 brown trout 107 chum
1 coho

Very high coho and rbt juvenile 
densities in channel, specifically 
lower end of oxbow channel and 
old DFO connector channel

Fish

Entire channel and oxbow 
surveyed

Entire channel and oxbow 
surveyed

 
 

3.5 As Built Survey 
 
A total station survey (TSS) was conducted by Norm Hill (DFO engineer) for the newly 
constructed side channel and was completed December 10, 2008 (Appendix 1)  There 
were 294 survey points taken during the survey to produce the map.  From the survey it 
was determined that the new wetted surface area of the channel was 215 m long with an 
elevation drop (in water surface) of 0.17 m.  
 

3.6 Signage 
 
A 1.2 m2 square warning sign was installed on the upstream side of the TCT Trestle 
informing users of the presence of a submerged intake (Photo 11).  The sign was 
installed on March 10, 2008 by BCCF staff.  
 

4.0 Benefits/Risks 
 
The new intake will have the ability to deliver up to 0.7 m3/s of water during the summer 
low flow period (with mainstem regulated to a minimum of 7.0 m3/s).  It is likely that 
maximum discharge from the intake could be increased to 3-4 m3/s with elevated 
mainstem flows (i.e., >40 m3/s). 
 
The intake and supply pipe provide consistent year round flows to approximately 
2,600 m (linear) of high quality salmon and trout habitat.  The total measured wetted 
habitat as surveyed on November 5, 2008 was over 41,000 m2 with an average wetted 
width of 15.6 m (n = 41) while the mainstem flows were 30 m3/s (WSC Canada).  On 
September 27, 2007, with mainstem flows of 10 m3/s (WSC Canada), the existing 
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channel and oxbow complex was surveyed and a total wetted area of 24,000 m2 was 
measured.  This is an increase of approximately 17,000 m2 new wetted area after the 
construction of the new channel and addition of flows.  There were numerous new 
beaver dams noted in the 2008 survey which consequently increased total wetted area. 
 
The 900 mm pipe will have the capacity to transport approximately twice the water 
volume than the design 600 mm pipe, allowing the license holder to provide attraction 
and/or flushing flows to the channel during key times of the year.   
 
If fully seeded, the new channel and enhanced oxbow complex has the potential to 
produce an additional 5,000 coho smolts (Assuming approximately coho 0.5 smolts/ m2. 
Side-channels with high quality rearing habitat and an abundance of instream vegetation 
can produce in excess of 1 smolt/ m2

 (M. Sheng, Habitat Restoration Biologist, FOC, 
Nanaimo, pers. comm.) and 600 steelhead smolts (using metrics identified on the Keogh 
River on Vancouver Island, where steelhead parr and smolt production has been 
calculated to be 5 and 2 fish per 100 m2 of habitat, respectively) as well as thousands of 
chum fry.  The channel will also provide increased spawning areas for all species of 
salmonids inhabiting the river, including chum, coho, chinook and various trout.  

 
A potential downside resulting from the project is the extraction of water from the 
mainstem resulting in slightly less flows and possibly reduced habitat quality in a short 
section of the mainstem river.  However, it is likely that the productivity gained in the new 
side channel and oxbow complex will far outweigh the productivity lost in the mainstem. 
 
 

5.0 Extension/Public Information/Participation/Partners 
 
On September 28, 2008, A-Channel News, Victoria, aired a one and a half minute clip 
detailing the channel construction and its potential benefits to the local fish populations 
during the evening News.   
 
Public reaction to project activities was generally very positive with the vast majority of 
the park users supporting the project and its objectives. 

6.0 Partnership/Funding 
 
In addition to the $30,000 PSC funded amount the following organizations contributed to 
the 70.2 mile Trestle Side Channel project: 
 
Living Rivers, Georgia Basin/Vancouver Island  -  $130,000  (Cash) 
Ministry of Transportation     -  $45,000    (Cash) 
Habitat Conservation Trust Fund    -  $30,000    (Cash) 
Fisheries and Oceans Canada     -  $12,000    (In-kind) 
Ministry of Environment        -  $3,200      (In-kind) 
      
    Total Partnership Funds      $220,200 
 
    Total Project Cost  $250,200  
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The final budget was significantly higher than the originally anticipated project budget of 
$173,000 for two reasons.  First, the progress of channel bulk excavation was slowed 
due encountering hard material such as clay and hardpan, which was not only very 
difficult and slow to dig, but also difficult to transport, resulting in a higher than expected 
excavation and trucking costs.   Secondly, the cost of materials and fabrication due for 
the installation of the 900 mm steel pipe versus the 600 mm pipe originally designed and 
budgeted for was larger then expected.  These extra costs were covered by GBLR and 
MoTH. 
 
A breakdown of the PSC budget and allocations is attached in Appendix 2. 
 

7.0 Recommendations   
 
Recommendations for the next few years include periodic monitoring for fish use and 
channel stability.  This may include both in stream snorkel surveys and bank walks.  If 
funding becomes available it would be beneficial to erect a smolt fence on the 
downstream end of the oxbow complex in the spring to determine juvenile coho and 
steelhead production of the entire off-channel system.    Continued monitoring of the 
beaver dams in the oxbow complex is crucial to confirming fish access to the upper end 
of the channel and should be performed annually at a minimum.  In addition a summer 
standing fry stock assessment could be completed in the new channel and/or the oxbow 
complex. 
 
More seeding and planting will occur in spring of 2009 to facilitate riparian re-growth to 
improve bank stability and riparian function. 
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 10.0 Photo Documentation 
 

 

Photo 1. Cutting channel to grade and adding 
LWD to improve habitat quality. 

 Photo 2. Bulk excavating main channel and 
loading material into 6WD dump truck. 

 

Photo 3.  Bulk excavating of the head pond  
area, material is removed off site and used as  
road base. 

 Photo 4. Moving the intake structure into place 
with 30 t excavator during install. 

 

Photo 5. The intake after install in the deep  
pool under the 70.2 mile trestle bridge. 

 Photo 6. Installing rock around the intake to 
protect and secure the structure. 
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Photo 7. The completed channel near the head 
pond fully complexed and flowing.  

 Photo 8.  Headpond and outlet structure with 
valve open after construction. 

 

Photo 9. Completed channel approximately  
60 m downstream of the head pond, fully 
complexed and flowing. 

 Photo 10.  Headpond and outlet structure with 
trestle in back ground.  Banks are covered with
native revegetation mix for bank stabilization. 

  

Photo 11.  Warning sign on upstream side of 
trestle informing public of submerged intake 
structure. 
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Appendix 1 
 

As-Constructed Surveys 
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Appendix 2 
 

PSC Project Budget Report 
 
 



Name of Project: Cowichan River 70.2 Mile Trestle Side-channel Reconstruction

ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION
(proposed) FUNDING FUNDING

Labour
Wages & Salaries

Position # of crew
# of work 

days hrs per day rate per hour 
Total   (PSC + 

In-kind + cash) 
 In-Kind   & 

Cash  PSC Amount Actual Spent GST
BCCF Fisheries Staff 1 20 8 37.5 6,000               4,875                1,125                  1000.00
DFO Fisheries Biologist 1 3 8 62.5 1,500               1,500                
DFO Engineer 1 2 8 100 1,600               1,600                
DFO Biological Technician 1 10 10 55 5,500               5,500                
MoE Fisheries Biologist 1 3 8 62.50 1,500               1,500                
Person Days (# of crew x work days) 38                sub total 16,100             14,975              1,125            1000.00

Labour - Employer Costs ( percent of wages subtotal amount ) 
BCCF Fisheries Staff rate 17% sub total 1,000               813                   188               170.00

# of work rate per
Subcontractors # of crew  days hrs per day  hour

First Nation Technician 1 10 8 21.88 1,750               1,422                328                     0.00
Consultant (Site Supervisor) 1 10 10 50 5,000               4,063                938                     710.94
Engineer 1 8 10 100 8,000               6,500                1,500                  333.23 2.02
Welding + Pipefitters 1 5 10 100 5,000               4,063                938                     3317.00 77.50

Insurance if applicable rate 0%

sub total 19,750             16,047              3,703            4361.17 79.52
# of work

Volunteer Labour # of crew  days hrs per day
Skilled
Un-skilled 2 10 8 20 3,200               3,200                0.00
Insurance if applicable rate 0%

sub total 3,200               3,200                0.00

Total Labour Costs 40,050             35,034           5,016            5531.17 79.52

Site / Project Costs
Travel (do not include to & from work)
          - Fuel/mileage, meals, etc. 1,500               1,219                281                     256.09 4.99
Small Tools & Equipment -                    -                      
          - Bulk bags, shovels, etc. 1,800               1,463                338                     0.00
Site Supplies & Materials -                    -                      
          - Intake pipe, wing case structure, flanges, valve box, valve 29,500             23,969              5,531                  
          - Rip rap for intake armouring 2,300               1,869                431                     
          - Reclamation seed, plants 3,000               2,438                563                     
          - 2 culverts/beaver boxes for road crossing 8,250               6,703                1,547                  

Total 8,072            10502.92 245.40
Heavy Equipment -                    -                      
          - Excavator for Intake Installation 7,500               6,094                1,406                  
          - Excavator for channel and settling pond excavation 15,000             12,188              2,813                  
          - Excavator for channel clearing, complexing, ladscaping 7,500               6,094                1,406                  
          - 25 ton articulated hauler for material transport 26,000             21,125              4,875                  

total 10,500          8177.50 204.43
Equipment Rental -                    -                      
          - chainsaws, cut-off saws, grinders, pumps, etc. 3,200               2,600                600                     0.00
          - Vehicle rental, repairs, insurance, 6,450               5,241                1,209                  1550.00
          - Survey equipment, meters, 1,250               1,016                234                     0.00

Total 2,044            1,550          
Work & Safety Gear -                    -                      
          - Satellite phone, high visibility vests, VHF radios, hard hats, construction signage 1,550               1,250                300                     0.00
Repairs & Maintenace

Total Site / Project Costs 114,800           93,266              21,534                20486.51 454.82
ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION

FUNDING FUNDING

Project Budget Form 



Training (e.g Swiftwater, bear aware, electrofishing, etc).
Total   (PSC + 

In-kind + cash) 
 In-Kind    &   

Cash  PSC  Amount 
Name of course # of crew # of days

Total Training Costs

Administrative Costs 
Other overhead costs (give details) BCCF Administration 13% 18,401.50        14,951.50         3,450.00             

Total Administrative Costs 18,401.50        14,951.50         3,450.00             3447.98 0.00

Capital Costs / Assets 
Assets are things of value that have an initial cost of $250 CAN or more and which can be readily misappropriated for personal use or gain or 
which are not, or will not be, fully consumed during the term of the project.

Total Capital Costs
Project Cost GST

Project Total Costs 173,251.50      143,251.50       30,000.00           29465.66 534.34

TOTAL 30000.00


