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Abstract 
Interior Fraser Coho are a stock of significant concern in the Pacific Region. Habitat 
degradation has been identified as one of the significant factors contributing to their decline. 
“The recovery and sustainability of Coho will be improved through a balanced program of 
habitat protection and watershed restoration,” (COSEWIC 2002).  Many of the interior Fraser 
Coho streams have significant agricultural pressures on them leading to a decline in stream 
bank stability, stream complexity and removal of the cover and nutrient input from riparian 
vegetation.  These pressures are generally in the form of livestock impacts through damage and 
destruction of riparian vegetation and trampling of stream banks.  This project helped to address 
this issue by re-establishing those riparian corridors on selected properties on several streams 
throughout the BC interior and by increasing awareness of the issue throughout the 
neighbouring communities.  Over 1700 meters of fencing materials were distributed to ranchers 
who committed to provision of significant setbacks and agreement to manage their cattle and 
land use practices to re-establish the riparian vegetation in these setback areas.   Several of 
these setback areas were also planted to reduce the recovery time.  Other properties which had 
lighter historical grazing pressure will re-vegetate naturally.   This fencing project will result in 
the protection of approximately 200,000 square meters of riparian corridor re-established and 
increase the interest of neighbouring property owners to do the same.  
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Introduction 
Interior Fraser Coho are a significant species of concern in the BC Interior. Though they were 
declined to be listed under the Species at Risk Act they remain a species that requires increased 
attention and effort to re-establish population numbers in order to slow the decline in population 
numbers.   Significant impacts to this species in the Interior Fraser Watershed have resulted 
from livestock and agriculture practices along the streams used by Coho salmon.  Poor 
management practices have resulted in loss of riparian habitats and in-stream impacts on many 
of the Coho streams leading to detrimental effects and degradation of fish habitat.   

Riparian instability has resulted in sedimentation and increased bed load due to stream bank 
erosion, impacting spawning areas, and low productivity due to the lack of vegetation for cover 
and food production for juvenile rearing.   

Fisheries and Oceans Canada has been involved in similar riparian corridor fencing projects 
with excellent results as are expected with this project (see Figure 1). Through landowner 
partnerships this project has capitalized on the opportunity to acquire significant streamside set-
backs and provide the greatest benefits for Coho rearing and spawning productivity.  

 

 

Figure 1 -Example of Riparian Recovery after 2 years of Livestock Exclusion 
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Several streams throughout the Interior Fraser watershed benefited directly from this project.  
16 properties received materials to fence off riparian corridors on the Chilcotin River, Shuswap 
River, Salmon River, Bonaparte River, and the Nicola River.  Effort was spread over a wide 
geographic area in order to increase awareness to the maximum amount of landowners.  See 
Figure 2 for extent of fencing locations. Also, as part of this project, vegetation has been 
planted in areas that are struggling to re-establish.  To ensure the success of the plantings, a 
partnership was struck with the landowners and community groups to ensure over spray from 
the field irrigation to maintain the site.   

Figure 2 - Fencing Locations throughout BC Interior Area 
 

These streams will realize benefits of improved fish habitats with greater cover, bank stability, 
food supply and input of woody debris for complexity over time. The landowners as well will 
benefit as they have increased ability to manage their livestock, less uncertainty regarding land 
loss from erosion and potentially higher land values.  

Objectives 
1. Establish and protect an adequate riparian zone along anadromous systems. 
2. Increase the stewardship with the riparian owners and with the surrounding community and 

First Nations through partnering. 
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Methods 
Agreements were sought with landowners agreeing to install fencing at predetermined locations 
providing a setback from the bank edge sufficient to re-establish effective riparian ecosystem 
function at each site. Each landowner signed an agreement to install the fences within 60 days 
of the delivery of the materials. Materials were ordered based on the usage and site needs for 
each property. For example, sites with moist ground required 8 foot posts and extra bracing 
materials, and those with sheep required page wire rather than barbed wire.  In order to top up 
the amounts of fencing materials required, materials were contributed by DFO in the area of the 
installation.  Fencing materials were purchased in two batches in order to reduce costs.  One 
batch was the steel components required; the other batch was the wooden components.  See 
Appendix C for detailed expenditures and Table 1 for timelines.  Materials were delivered to 
the landowners using a local contractor and fellow rancher at a competitive price. The 
landowners were responsible for offloading the materials and installation of the fences on their 
property and will be responsible for maintenance, weed control and watering of plants where 
required. For installation some had applied for separate funding from the Environmental Farm 
Plan Program, some used their own farm hands and some completed their fences on their own 
whether making use of their own equipment or renting (Figure 3).  Some of these fences were 
installed as part of a larger project which included stream bank restoration and planting (Figure 
4).  
 

 
Figure 3 - Fence site illustrating setback 

 
Figure 4 - Bank Restoration Site Fence 

 
Planting was completed using a mixture of species which were suited to the specific sites and 
with a variety of sizes of plants. Larger stock was used where survivability as larger stock 
plants are more resilient. The smaller plugs were planted where irrigation is easily achieved and 
where site conditions are more favourable.  A community group was contracted to complete the 
aforementioned planting.  Planting of Willow stakes was also completed on those sites with 
bank restoration components but is not reflected in our budgets.  

 3



 
Task Outcome Timing 
Acquisition of 
Landowner agreements 

Landowner agreements were acquired 
up until the date of ordering materials. 

July 2006 to 
December 2006 

Ordering of materials  Steel Materials 
Wood Materials 

December 2006 

Receipt of materials Steel Materials  
Wood Materials 

January 2007 
February 2007 

Delivery of materials to 
landowners 

Materials were picked up from the 
wood supplier and from Kamloops 
office and delivered to landowners.  

February 2007 

Installation Agricultural landowners have specific 
windows where fencing work can be 
accomplished. 

March 2007 and 
Ongoing 

Monitoring  Installation, setbacks and planting were 
confirmed at a selection of sites. 
Monitoring will continue into 2008 by 
DFO and community organizations to 
ensure planting success and fencing 
completion.   

June 2007 and 
Ongoing 

Table 1 - Project Timelines 
In total this project contributed to over 17262 meters of fencing which with a 7-15 meter 
setback will protect over 200,000 square meters of habitat.  Where possible materials and 
labour used was of local sources.  In-kind donations of labour, fencing materials, planting stock 
and tools and machinery from landowners and DFO also contributed to this project.  

Results 
The main objective was to establish and protect an adequate riparian zone along anadromous 
systems.  Materials were provided for 17262 meters of riparian fencing and 4200 square meters 
of planting was completed. Table 2 shows fencing and planting materials which were 
contributed to the project. 
 

 
Figure 5 - Shuswap River Fencing Site 

 
Figure 6 - Shuswap R. Side Channel Fence
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QUANTITY  

 PSC Funded and In-kind DESCRIPTION 
                                                  Galvanized Metal Products 

126 Wire, 4 point barb, 12.5 guage, Class I galvanized  
20 Wire, Page, 4 ft., 12.5 gauge, Class I galvanized 
32 Wire, Smooth, high tensile 12.5 gauge, Class III galvanized 
20 Staples, Barbed 2", Class I galvanized   
314 Tighteners, Ratchet style, galvanized  

                                                 Treated Wood Products 
1531 4/5”x7’ Posts, pointed         
2775 4/5”x8’ Posts, pointed 
600 4/5”x8’ Rails /brace posts, blunt           
180 3/4”x8’ Rails /brace posts, blunt 
12 6/8”x8’ Posts, Gate, pointed 
290 2’x4’ Dropper Sticks, blunt 

                                                  Planting Stock 
90 2’ White Spruce 
33 3’ Lodgepole Pine 
86  Bebb Willow, Black cottonwood, Alder, Red Osier, Woods Rose (total) 
20 2’ Douglas Fir 

2000 1+ Douglas Fir Plugs 
800 1+ Spruce Plugs 
500 1+ Ponderosa Pine Plugs 
700 1+ Lodgepole Pine Plugs 

Table 2 - Detailed Materials List 

Significant in-kind labour, conservatively estimated at $43,840, was contributed by the 
landowners as they are responsible for the installation and maintenance of these fences as per 
the landowner agreements signed.  Planting was completed through the use of a community 
partner.  A local supplier was used for production of the wood products, for the delivery of the 
materials to the landowners and for planting stock. The materials were delivered to a central 
drop-off site in each community for pick-up by individual landowners.  
 
The project was completed on budget using in-kind contributions from various sources and 
partners to maximise the benefits of this project. The total budget for the project is $134,832.94 
of which $59,392.43 was provided by Pacific Salmon Commission (PSC), $24,760.51 of 
materials and services were provided by DFO, $4840 of materials and services were provided 
through Salmon River Watershed Roundtable, $43,840 was provided by landowner as 
installation and fencing materials (conservative estimate), $2000 was provided by Tolko 
Industries in planting stock.  See appendices A, B and C for Project Budget, Other 
Contributions and Detailed Material Costs.  
 
Increased awareness was realized by several landowners about the importance of controlling 
cattle access to streams and they were thankful that DFO and Pacific Salmon Commission 
wanted to make the investment to help them protect fish and fish habitat.   Some expressed 
thanks that they now have the ability to separate their land into pastures for better managing 
cattle movements.   
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Discussion 
This project was carried out over a large area involving many landowners. There has already 
been interest from neighbours in benefiting from a program like this. The project will result in 
more than 17 kilometres of stream bank being protected and landowners started thinking of 
other ways that they can improve habitat on their land. For example, the landowner on 
Bonaparte River is going to undertake some bank restoration prior to completing that section of 
his fence to provide better in stream habitat for the salmonids in that river.  Partnership with 
other funding sources also occurred as these fencing materials were used in projects related to 
Environmental Farm Plan works in the Salmon River. Some of the landowners received partial 
materials and have purchased the remainder themselves.   
 
This project was a success although there were a few things that could be improved upon.  
• Delivery: The large area of project delivery and extreme fuel price increases lead to 

significant funds being spent on transportation of materials.  As well, the complexity of 
delivery needs made it difficult to find a company who would deliver. One of the 
participating landowners made himself and his equipment available at a significantly lower 
price to complete the delivery.  

• Contracting: Internal contracting miscommunications lead to delays in purchasing and 
delivery of materials.  Difficulty with local contractors not understanding the Government 
contracting process slowed things slightly as well but it was worth the wait to use local 
suppliers. 

• Installation: Many of the landowners did not complete their fencing according to the 
timing in the agreements they signed. Weather patterns this year were unusual closing off 
the landowners windows of opportunity for installation in many cases. These ranchers are 
all very busy at certain times of year and had difficulty getting the fences installed in time. 
There are a few who still need to get their fences up as they wait for bank stabilization 
works to be completed, or until after haying, or until there is a installation contractor 
available for them to hire.    

 
DFO will continue to monitor these properties to document the riparian regeneration and ensure 
that those landowners who had not completed their obligations do so. 
 
Coho salmon will specifically benefit as the streams which were chosen for protection are those 
inhabited by Coho during at least a portion of their lifecycle. The landowners have better tools 
to manage their livestock productively and they will see an increase in wildlife activity, water 
table levels and a likely increase in land values as the stream banks will not continue to be 
degraded.  The product of this project is the rehabilitation and protection of at least 17 km of 
riparian habitat for the benefit of fish, wildlife and the participating landowners who will enjoy 
the benefits of healthy riparian and stable stream banks.    

Conclusion and Recommendations 
Overall this project is a success.  This project contributed to 17 km of riparian habitat that will 
now be allowed to regenerate and improved the stewardship ethic in 5 different watersheds. The 
participating landowners and their neighbours have a heightened awareness of the importance 
of riparian fish habitat and that DFO and Pacific Salmon Commission consider the restoration 
of riparian habitat as a priority.   Some of the landowners were educated in types and life stages 
of fish that they had in the streams through their properties. During on-sites with landowners we 
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were able to point out fry living in the stream and explain the importance of rearing habitat.  
We did not have as much First Nations Involvement as planned but through discussions with 
Simpcw First Nation they indicated that they would like to look into completing a project of 
this kind on a smaller scale to meet their mandate of protection of fish and fish habitat.  As 
well, it would increase their visibility in the communities throughout their area of interest.  This 
was a great method of providing seed funds for farm plan projects as well.  In some cases the 
Farm Plan Program pays for installation but their deadlines are different than those of PSC.  
 
If there were a project of this kind to be completed in future I would suggest that it be kept to a 
smaller area. Unfortunately, the type of landowners this type of project must partner with have 
very busy schedules and not much money for installation of fencing materials. One solution 
would be to purchase materials and stock pile them. When land owners are ready to install the 
fence then they can pick the materials up on their own time or arrange for delivery. Another 
suggestion would be to work more closely with the Farm Plan personnel so that the funding 
deadlines can be more closely matched.  More than 17 kms of stream will be better fish habitat 
because of this project.  
 

References 
 
Irvine, J.R. 2002. COSEWIC status report on the Coho salmon Oncorhynchus kisutch (Interior 
Fraser population) in Canada, in COSEWIC assessment and status report on the coho salmon 
Oncorhynchus kisutch (Interior Fraser population) in Canada. Committee on the Status of 
Endangered Wildlife in Canada. Ottawa.  
1-34 pp.Salmon http://www.sararegistry.gc.ca/status/showASCII_e.cfm?ocid=281 
 
 
“The recovery and sustainability of coho will be improved through a balanced program 
of habitat protection and watershed restoration.” 
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Appendix A - Project Budget Form 

Name of Project: Riparian Corridor Establishment in the Southern BC Interior

ELIGIBLE COSTS

Labour OTHER CONTRIBUTION CONTRIBUTION
Wages & Salaries BUDGET FUNDING FUNDING FUNDING

Position # of crew
# of work 

days hrs per day rate per hour 
 Total   (PSC + In-

kind + cash) 
 In-Kind   & 

Cash 
 PSC Budgeted  

Amount 
 PSC Actual   

Amount 
Labourer for fencing Installation 3 58 8 20 27,840.00            27,840.00       
Labourer for planting and whip stake collecti 2 30 8 20 7,464.00              9,600.00               7,464.00              
Labour for irrigation and weeding 2 50 8 20 16,000.00            16,000.00       

Person Days (# of crew x work days) sub total 51,304.00            43,840.00       9,600.00               7,464.00              

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

# of work rate per
Subcontractors & Consultants # of crew  days hrs per day  hour
DFO Engineer (incl overhead) 1 3 7.5 2,100.00              2,100.00         
DFO Technician (incl. overhead 1 20 7.5 14,000.00            14,000.00       
DFO Bioloigist (incl. Overhaed) 1 3 7.5 2,100.00              2,100.00         

Insurance if applicable rate 0%
sub total 18,200.00            18,200.00       

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

Community Group Liason 2 10 8 15 2,100.00              2,100.00         
Insurance if applicable rate 0%

sub total 2,100.00              2,100.00         

Total Labour Costs 71,604.00            64,140.00       9,600.00               7,464.00              
(Page 8)
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OTHER CONTRIBUTION CONTRIBUTION
BUDGET FUNDING FUNDING FUNDING

Site / Project Costs
Total   (PSC + In-

kind + cash) 
In-Kind    &   

Cash  PSC  Amount  PSC  Amount 
Travel (do not include to & from work) 720.00            
Small Tools & Equipment
Site Supplies & Materials

Fence materials -Wood  (GST included) 30,062.84            5,403.12         26,995.00             24,659.72            
Fence Materials -Metal (GST included) 19,153.16            147.20            18,120.00             19,005.96            
Delivery (GST included) 7,370.94              3,030.19         4,340.75              
Planting stock (GST included) 5,922.00              2,000.00         5,000.00               3,922.00              

Work & Safety Gear, repairs and maintenance, permits, technical monitoring, other site costs 285.00                  -                       

Total Site / Project Costs 63,228.94            11,300.51       50,400.00             51,928.43            

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

kind + cash) 
In-Kind    &   

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

Total Training Costs

Administrative Costs 

Other overhead costs (give details)
Total Administrative Costs

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 134,832.94          75,440.51       60,000.00             59,392.43            

Budget Summary (PSC + in-kind + cash)

Total Labour Costs
Total Site / Project Costs
Total Training Costs
Total Overhead Costs
Total Capital Costs

Project Total (Page 9)134,832.94        

71,604.00          
63,228.94          

Project Budget Form Page 2 of 2



Appendix B: Summary of Additional Grants and In-Kind Funding

Labour
Item Contributor Approximate amount
Community Group Liaison SRWR $2,100.00
Labour for irrigation and weeding Landowner $16,000.00
Labour for fence installation and prep (conservative) Landowner $27,840.00
DFO Biologist (including overhead) DFO $2,100.00
DFO Engineer (including overhead) DFO $2,100.00
DFO Technician (including overhead) DFO $14,000.00

$64,140.00
Materials
Item Contributor Approximate amount
Fencing materials DFO $2,810.32
Fencing materials SRWR $2,740.00
Planting stock -4000 stems @ $0.50 per stem Tolko (nursery) $2,000.00
Delivery of materials to Properties (spius $200) DFO $3,030.19
Travel expenses DFO $720.00

$11,300.51

Total Other Contributions $75,440.51
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Appendix C - Detatiled Purchase Listing

Metal Products- All Products must be Galvanized PSC Contribution 
 Other Funding 

Inkind+cash  

DESCRIPTION
UNIT OF 
ISSUE QUANTITY $ PER EACH TOTAL

4 point barb wire, 12.5 guage, Class 
I galvanized 

ROLL, 
1320 FT. 124 73.60$         9,126.40$               147.20$               

Page Wire, 4 ft., 12.5 gauge, Class I 
galvanized

ROLL, 330 
FT. 20 175.70$       3,514.00$               

Smooth Wire, high tensile 12.5 
gauge, Class III galv.

ROLL, 
3750 ft 32 91.90$         2,940.80$               

Staples, Barbed 2", Class I 
galvanized  PAIL 50 lb 20 70.10$         1,402.00$               

Tighteners, Ratchet style, 
galvanized EACH 314 2.55$           800.70$                  

SUB TOTAL 17,783.90$             
GST 6 % 1,067.03$               

GRAND TOTAL 19,005.96$             147.20$               

Wood Products - All Products must be Treated PSC Contribution
 Other Funding 

Inkind+cash  

DESCRIPTION SIZE QUANTITY $/EACH TOTAL

Posts, pointed        4/5 X 7 FT 975 4.52$           4,407.00$               2,513.12$            

Posts, pointed 4/5 X 8 FT 2775 5.27$           14,624.25$             

Rails /brace posts, blunt          4/5 X 8 FT 600 5.27$           3,162.00$               

Rails /brace posts, blunt 3/4 X 8 FT 180 3.33$           599.40$                  

Posts, Gate, pointed 6/8 X 8 FT 12 14.97$         179.64$                  

Dropper Sticks, blunt 2 x 4 FT 290 0.75$           217.50$                  150.00$               
Sub Total 23,189.79$             2,740.00$            
GST 6% 1,391.39$               
Grand Total 24,659.72$             5,403.12$            

Planting Stock PSC Contribution
 Other Funding 

Inkind+cash  

DESCRIPTION QUANTITY $/EACH TOTAL

2’ White Spruce 90 20.00$         1,800.00$               
3’ Lodgepole Pine 33 20.00$         660.00$                  
Bebb Willow, 34 10.00$         340.00$                  
Black cottonwood 6 15.00$         90.00$                    
Alder 10 15.00$         150.00$                  
Red Osier 26 10.00$         260.00$                  
Woods Rose 10 10.00$         100.00$                  
2’ Douglas Fir 20 15.00$         300.00$                  

1+ Douglas Fir Plugs inkind 2000 0.50$           1,000.00$            
1+ Spruce Plugs inkind 800 0.50$           400.00$               
1+ Ponderosa Pine Plugs inkind 500 0.50$           250.00$               
1+ Lodgepole Pine Plugs inkind 700 0.50$           350.00$               
Sub Total 3,700.00$               2,000.00$            
GST 6% 222.00$                  
Grand Total 3,922.00$               2,000.00$            

Work and Safety Gear
materials sum 43,665.68$             

Delivery (DFO $2830 +$200 spius, PSC $3691.52 + $649.23 incl GST ) 4340.75 $3,030.19
Total Labour Wages and Salaries (planting labour incl GST ) 7,464.00$               64,860.00$          

Total PSC Contribution Total Other Contribution

Total PSC Contribution 59,392.43$             75,440.51$          

Total Project Cost 134,832.94$        

(P 11)
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