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1. Overview:  

Approximately 7.2 kilometres of prime groundwater off channel habitat is currently 
being used to flood irrigate hay fields located on the Bayliff Ranch on the Chilcotin 
River.  This 7.2 km irrigation network has been the cause of substantial numbers of 
stranded juvenile Interior Fraser River (IFR) Coho over the past 30-40 years. The 
Bayliff family was approached by DFO Restoration staff about the possibilities of 
converting this flood irrigation network into a combined groundwater off-channel 
juvenile Coho production and agricultural use habitat.   

Phase 1 of the project would see a new intake installed on the Chilcotin River to allow 
controlled river flows into the existing network.  The funds requested from this proposal 
were for the installation of the pipe and intake.  Subsequent year funding will be to 
complete the remainder of the project components such as consolidation of the ditch 
network and irrigation efficiency improvements.  This project has the potential to 
increase by a substantial factor the number of juvenile IFR Coho being produced within 
the Chilcotin River, a groundwater channel with a total length of 7.2 km could 
potentially produce over a 100,000 Coho smolts yearly.   
 

2. Stock:  
 
Middle Fraser Coho (CU-02) Chilcotin River, low abundance), are an endangered and 
threatened fish. Middle Fraser Chinook (CU-04) are age (1.3 or 5.2) Fraser Summer 
spring.  Due to their low numbers, both species have had a negative affect on multiple 
stakeholder fishing opportunities, including local first nations and both Canada and the 
US.   
 

3. Conservation:  
 



Middle Fraser Coho are considered to be in the high category for both conservation 
concern and fishery relevance.  Middle Fraser Chinook is rated in the high category for 
fishery relevance and the medium for conservation concern.   
 

4. Bilateral Fishery Relevance:  
 

MFR Coho and MFR Fraser summer age 1.3 Chinook are in the high category for 
fishery relevance.   
 

5. Fishery Benefits:  
 

High.  This is a good project and if fully completed has potential to dramatically 
increase Coho smolt output within this river.  
          

6. Context:  
 
Due to the geographical isolation of this area little long term watershed planning has 
taken place.  We (DFO Restoration) have met with the Bayliff family and discussed 
long term fish management plans for the ranch on many occasions, the Bayliff family 
has been open and eager to participate.   



 

Part 2.  TECHNICAL IMPLEMENTATION DETAILS 

 

The Chilcotin River Coho Off-channel Project was in development for several 
years.  Conceptual discussions with the landowners have been held and resulted 
in favour of proceeding with the development of the channel to improve 
conditions for the fish and reduce operational requirements for the ranch.   

There are numerous fisheries and operational issues with the original intake 
(Figure 1) and the channel network.  Historically, instream works (Figure 2) were 
done to maintain flows in the channels for irrigations however the result was a 
lack of regulation on the actual diversion flows which has resulted in either 
excessive flows, flooding the fields trapping fish, or insufficient flows, not being 
large enough for irrigation and resulted in fish kills.  Fortunately, there is a 
significant volume of groundwater in the area which assists in the reduction of 
fish kills due to the variations in surface flows, however, the groundwater is not 
contiguous and is variable in the depth depending on how the network has been 
excavated.  The current intake area has been plagued by beaver activity 
resulting in high maintenance in any screening structure such as the now 
removed Finnegan screen.   

The Finnegan screening was intended to keep the channels fish free; however, 
its effectiveness was limited.  In the spring, flooding resulted in fish entering from 
the downstream end of the channel as well as through numerous flood channels 
through the fields.  The screening structure was also intended to assist in flow 
control in the channel but it was not effective and as a result it is now controlled 
through construction of a gravel berm annually.   

To assist in the determination of the availability of groundwater through the ditch 
and field network, test holes were installed and some monitoring during low flow 
months was conducted to establish depth required for excavation and establish 
the best route of the channel to ensure flow year round from groundwater as well 
as not impact ranch operations adversely.  These test holes have been tied into 
the survey.   

Based on the gathered information from discussions and field work, plans have 
been prepared outlining the design that should meet both fisheries and 
agricultural needs. 

 



 

Figure 1 - Existing intake location in lower center of photo.  Regular maintenance, causing 
stream disturbance, is required to maintain flow at this location.  The red line shows that 

approximate alignment of the pipeline. 

 

 

Figure 2 - Existing intake in center of photo, showing gravel pile remnant of excavated 
gravel deposition at entrance to the ditch. 

Low river levels at the intake location cause the irrigation channel to experience 
periods of gravel deposition resulting in flow restrictions and fish kills in the past.   
As a result, it was decided to remove the Finnegan screening at the head of the 
channel and screen at the specific points of diversion (i.e. pump intakes) instead 
and open the extensive channel network to fish to use, in particular Coho and 
Chinook.  This also reduces maintenance for the ranch as they can focus on the 
specific pump screening locations rather than a structure that is prone to regular 

Gravel Pile 



beaver activity.  The pump screening is being pursed through partnership with the 
Environmental Farm Plan and FRISP. 

The intake site is at the upstream end of the channel network adjacent to the MoTI 
bridge (Figure 3).  This will provide a stable point for installation as it is not 
expected that the river will change significantly adjacent to the bridge as well as 
provide easy access for flow control and maintenance by the ranch. 

 

Figure 3 - Highway 20 bridge crossing Chilcotin River (left side), at the new river intake 
location in center of photo (red circle). 

The intake (Figure 4) will feed into a manhole approximately 20 feet from the bank.  
The box will act as an uncontrolled flow throttle structure as well as a fine sediment 
catch basin.  The box can be isolated and suction dredged as required for 
maintenance.  From the valve box a 600 mm BOSS 2000 poly pipe will parallel the 
highway and Hydro ROW to the existing diversion intake channel.  At the outlet of 
the intake pipe a settling pond will be constructed to trap any sediment that was 
transported through the pipe.  The Ranch will undertake maintenance of the pond 
in consultation with DFO.  Estimated flow diversion is 10 cfs which in 
corresponding to the ranch’s use as per their water licence. 



 

Figure 4 - Drawings showing intake design. 

 

The flow will then discharge into the existing channel network.   

In Phase 2 of the project the channel network will be modified, through excavation, 
to ensure that fish stranding does not occur and groundwater is captured where 
possible.    

Fish salvage and sediment control will be undertaken in the channel as required 
through out the construction process. 

The landowners will assist in the facilitation of the construction as well as 
undertake on going maintenance with regards to beaver dam removal and fish 
screening of the pump intakes. 

Actual construction was planned to install the intake in the fall 2011, however due 
to contracting process issues and contractor availability to undertake the work, the 
project was unable to be started at that time and was deferred to March 2012.  
Contractor availability again limited the start date and work was begun on March 
18th, materials were delivered to site on March 20 and 21st.  The intake was 
installed first (Figure 5).  Placing of riprap was not done immediately after 
installation of the intake to allow the ground to thaw.   
 
There are 2 – 48” sections for this 5’ diameter manhole with lid (Figure 5).  The no 
rise stem gate valve will be mounted with a custom frame to the Boss 2000 pipe 
one.  For safety reasons during the installation, the valve will be installed through 
DFO once the water levels recede in the summer, likely September or October.  
The valve can be operated easily with out entering the manhole so entry to a 
confined space is not required and the valve itself will not be visible for site security 
considerations.   

The original contractor was not able to complete the work due to conflicting 
scheduling on his part and an alternate contractor was brought in to complete the 
earthworks.  The remainder of the earthworks were completed between April 23-
27.   



The bank was armoured with riprap (Figure 6) and vegetative material will be 
placed in an around the bank and manhole.  Willow roots were left in the soil below 
the riprap to encourage revegetation through the rocks in addition to extensive 
transplanting of salvaged dormant material (Figure 7, 8).  As a result of salvaging 
materials, revegetation was significantly less costly. 
 

  

Figure 5 - Intake installed, riprap and vegetation still to be placed.  Note the presence of ice 
on the shoreline. 

 
 

 

Figure 6 - Riprap to be placed around intake on bank. 



 

Figure 7 - Placing large amounts of salvaged dormant brush in layer with riprap. 

 

   

Figure 8 - Area of bank that was reclaimed after disturbance for intake installation. 

 
There was extensive groundwater and frost in the ground which is made the pipe a 
bit more difficult to install that originally planned (Figure 9).  A drainage ditch was 
excavated the length of the pipe line which was successful in dropping the water 
about 18” which left the pipe in approximately 14” of water.  Four pumps, three 3” 
and one 4”, were used to lower the water table in the excavated trench for the pipe.   
 
A sediment capture pond was created at the downstream end of the pipe prior to 
the connection to the existing channel network (Figure 10).  This pond will serve 
both as habitat as well as aid in capturing some sediment before it migrated 
through the ditches. 
 



 

Figure 9 - Excavation trench showing nature of sub grade material and groundwater 
conditions. 

 
 

 

Figure 10 - Point of connection of downstream end of the sediment capture pond below the 
pipe outlet where it connects to the existing ditch network. 

 
The next phase of the project is being undertaken in partnership with the BC 
Cattlemen’s Association though FRISP to upgrade the intake screens at all the 
pumping locations as well as continue with the fencing program. 
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Name of Project: Chilcotin River Coho Off-channel Project                          

ELIGIBLE COSTS ESTIMATED FINAL OTHER CONTRIBUTION

BUDGET FUNDING FUNDING

Labour
Wages & Salaries

Position # of crew
Actual # of 
work days hrs per day rate per hour 

 Total (PSC + 
In-kind + cash) 

 Actual  (PSC + 
In-kind + cash) 

 In-Kind   & 
Cash  PSC Amount 

Labourers Bayliff Enterprises 2 5 8 45 4,000               2,016                 -                    2,016                  

Savona Enterprises 2 16.17           8 45 5,821                 -                    5,821                  

Ranch Labour 2 0 8 25 4,000.00$        -$                   -$                  -$                    

Person Days (# of crew x work days) sub total 8,000.00$        7,837.20$          -$                  7,837.20$           

Labour - Employer Costs ( percent of wages subtotal amount ) 
rate 0% sub total

Subcontractors & Consultants # of crew
Actual # of 
work days hrs per day rate per hour 

DFO Sr. Progject Engineer 1 50 8 40 12,800.00$      16,000.00$        16,000.00$       -$                    

DFO Sr. Engineering Technician 1 40 8 32 7,680.00$        10,240.00$        10,240.00$       -$                    

DFO Sr. Biologist 1 2 8 37 4,440.00$        592.00$             592.00$            -$                    

DFO Jr. Biologist 1 20 8 32 7,680.00$        5,120.00$          5,120.00$         -$                    

Insurance if applicable rate 0%

sub total 32,600.00$      31,952.00$        31,952.00$       -$                    

Volunteer Labour # of crew
Actual # of 
work days hrs per day

Skilled

Un-skilled

Insurance if applicable rate 0%

sub total

Total Labour Costs 40,600.00$      39,789.20$        31,952.00$       7,837.20$           

Project Budget Form 



Provide details in the space below
Site / Project Costs (use an additional page if needed )
Intake
Steel Intake structure   8,400.00$        8,400.00$          8,400.00$         -$                    

Manhole valve housing structure (incl. delivery to site) 2,600.00$        5,274.26$          5,274.26$         -$                    

Gate Valve for 600mm poly pipe with mount 2,500.00$        6,353.08$          4,984.00$         1,369.08$           

Rip Rap Armouring @ Intake & Outlet 10 loads $450.00 4,500.00$        3,920.00$          -$                  3,920.00$           

Gravel 8 $120.00 1,075.20$          -$                  1,075.20$           

Boss 2000 polyethelene pipe 600mm diameter x 9 m leng 306 m $76.00 23,256.00$      20,126.13$        20,126.13$       -$                    

Boss 2000 split couplers 34 pc $55.00 1,870.00$        3,887.11$          3,887.11$         -$                    

Excavator - Bayliff Enterprises 76 hrs $150.00 11,400.00$      8,247.68$          -$                  8,247.68$           

Savona Enterprises (incl mob/demob) 9,312.80$          -$                  9,312.80$           

Pump Rentals - 4 inch diesel with 200 feet discharge hos 2 weeks $1,000.00 2,500.00$        -$                   -$                  -$                    

Small Tools & Equipment (pumps, generator, rock drill) 4,000.00$        1,565.76$          845.60$            720.16$              

Site Supplies & Materials (bolts, chain, log staples) Allowance 725.00$           1,827.77$          1,661.89$         165.88$              

Channel Improvements
Pump Intake Screens 4                  ea 750.00$       3,000.00$        -$                   -$                  -$                    

Fencing Materials 1                  per km 1,500.00$    1,500.00$        -$                   -$                  -$                    

Planting and revegetation materials 1                  allowance 1,000.00$    1,000.00$        -$                   -$                  -$                    

Travel (do not include to & from work)
Kamloops DFO Staff Support accomodation Cost (overni 15 per diem 150 2,250.00$        2,798.20$          2,798.20$         -$                    

Kamloops DFO Staff Support travel Cost (vehicle) 3000 km 0.5 1,500.00$        1,500.00$          1,500.00$         -$                    

Living Out Expenses for Savona Enterprises 2,100.00$          -$                  2,352.00$           

Equipment Rental -$                    

Work & Safety Gear -$                    

Repairs & Maintenace -$                    

Permits -$                    

Technical Monitoring -$                    

Other site costs -$                    

Total Site / Project Costs 71,001.00$      76,387.99$        49,477.19$       27,162.80$         

ELIGIBLE COSTS BUDGET FINAL OTHER CONTRIBUTION

FUNDING FUNDING

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

In-kind + cash) 
 Actual  (PSC + 
In-kind + cash) 

 In-Kind    &   
Cash  PSC  Amount 

Name of course # of crew # of days

Total Training Costs



Administrative Costs 
Office space; including utilities, etc.

Office supplies

Telephone & Long Distance

Photocopies & printing

Insurance

Indirect/overhead  costs

(If the Indirect cost level exceeds 20% of the total PSC grant you will    

be required to submit back-up documentation justifying the expense).

Other overhead costs (give details)

Total Administrative Costs

Provide details in the space below
Capital Costs / Assets (use an additional page if needed )
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 Total Costs 111,601.00$    116,177.19$      81,429.19$       35,000.00$         

FINAL Budget Summary
(PSC + in-kind + cash)

Total Labour Costs 39,789    
Total Site / Project Costs 76,388    
Total Training Costs -          
Total Overhead Costs -          
Total Capital Costs -          

FINAL Project Total 116,177  
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