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Project Completion Abstract  
Fish Passage Activity ( Engineering Activities)  

SUBMIT COMPLETED FORM TO DISTRICT MANAGER AND FIA ADMINISTRATOR AFTER PROJECT COMPLETION  

SECTION A – GENERAL INFORMATION  

Recipient: (name & division) BCTS, Okanagan Columbia Business Unit 

Forest Region / District: _SIR, Columbia Forest District  

Watershed Name / Operating Area:  Kickinghorse 

FIA File No.: 9160001 

FIA Investment Schedule No.: SOTSA079160  

FIA Project No.: 9160001 

Road Type: (check only one)  
Forest Service Road  
Road Permit Road (pre-1995)  
Non-status road  

Road Name (formal): Beaverfoot FSR 

Road File / Ref. No.: 4170.01  

Project Location: (road km): 3.4 km 

UTM Coordinates: (attach a key map):  

526532 E, 5673050 N, UTM Zone 11 

Priority Stream Fish Passage Restoration Project:  
(check if applicable)  

Modifications to a Structure or Stream Channel  
Structural Repairs to a Major Culver or Bridge  
Culvert Removal & Stream Channel Works  
Culvert Removal & Major Culvert or Bridge Installation  
-----------------------------------------------------------------------  
New or Replacement Bridge  
Structural Repairs to Bridge  
New or Replacement Major Culvert  
Structural Repairs to Major Culvert  

Stream Name / Stream Classification / Fish Species: 
Tributary to Kickinghorse River – S3, Brook, Bull, 
Kokanee, Rainbow, etc..  

Check one (article 5.2):  

  Conventional bridge/culvert OR  

  Proprietary system or Non-conventional bridge / 
culvert  

PROJECT PRIORITY DETERMINATION  
 Reasonable investment (pre-2008/09) in:  
 site plans designs pre-purchased materials  
 Watershed Group Ranking: _____1_________________  
 Parker assessment (pre-2008/09) score: ____n/a_____  

  Other Rationale: Cumulative Barrier Score = 36 for this 
structure.   

Crossing Name:  

3.4km Beaverfoot FSR 

MFR Site No. / Structure No.:  

N3-102 / N3-102 

Project Completion Date:  

November 11, 2009 (for fieldwork) 

Objectives of the overall project 

The objectives of this project are to improve fish passage on a 
stream crossing over an unnamed S3 stream, a direct tributary to 
the Kickinghorse River.  This project is not located in a 
Community Watershed.  Fish species found in this watershed 
include: Eastern Brook Trout, Rainbow Trout, Bull Trout, 
Mountain Whitefish, and Torrent Sculpin. 

FIA Investment Schedule Number, Project Number, and Fiscal 
Year 

Inv Sched: SOTSA089160 Project No: 9160001  Fiscal: 2009/10 

Recipient Name and Division/ MoF District/ MoF Region 

BC Timber Sales, Okanagan Columbia Business Unit, Columbia 
Forest District Southern Interior Forest Region 

Names/Affiliation of Registered Professionals Involved in the 
Project 

 Adam Muddiman, P.Geo. and Michael Foster, P.Eng., 
Forsite Engineering & Geoscience Ltd. 

 Michele Trumbley, R.P.Bio., Trumbley Environmental 
Consulting Ltd. 

Author(s) of the Project Completion Abstract 
Michael Foster, P.Eng. – Project Engineer 
Adam Muddiman, P.Geo. – Project Geoscientist 
Forsite Engineering & Geoscience Ltd. 
#330 42nd Street PO Box 2012 
Salmon Arm, BC V1E 4R1 
Phone 250-832-3366 
Fax 250-832-3811 

E-mail: mfoster@forsite.ca 

Michele Trumbley, R.P.Bio 
Trumbley Environmental Consulting Ltd. 
4574 Larkin X Road 
Armstrong, BC V0E 1B6 
Phone 250-546-4069 
Fax 250-546-8796 
E-mail: info@trumbleyenvironmental.ca 

Final edits to this Abstract were completed by Carole Savage, RPF 
email: csavage@shaw.ca  

Name of Watershed / Sub-basin, & Location 

This project was completed in the Kickinghorse River Watershed.  
The stream crossing is a direct tributary to the Kickinghorse River.  
The site is accessed via the Beaverfoot FSR and Highway 1.  UTM 
Coordinates are Zone 11, East 526532, and North 5673050. Area is 
accessed from The Trans Canada Highway approximately 25km 
east of Golden, BC.  Key Map from design drawing has been 
attached.  

Introduction 

The purpose of the project was to enhance fish passage by 
replacing 2 corrugated metal pipes with a multiplate arch structure.  
The unnamed S3 stream had a large number of fish removed from 
the crossing site during the construction of the arch.  The crossing 
is not located within a community watershed.  A fish passage 
culvert assessment had been previously completed and assessed a 
score such that the project moved forward to construction 

Description of Design 
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The design for this crossing site was a 3.35m span x 1.75m rise x 
13.0m long multiplate arch.  The stream hydrology was calculated 
at a Q100 flow of 4 m3/second. 

Description of Completed Work 

Construction started on the morning of November 4th, 2009 with 
the assembly of the multiplate arch structure.  The arch was 
constructed on the side of the Beaverfoot FSR as per the design 
specifications provided by Atlantic Industries Ltd. so it would be 
ready to be placed as a whole once the footings had been 
constructed.  Ken Olson of Atlantic Industries came on site the 
following day to inspect and approve the arch assembly prior to 
placement. 

Trumbley Environmental (Michele Trumbley, RP Bio) was on-site 
for all in-stream work.  A separate report from Trumbley 
Environmental Consulting Ltd is being submitted. 

In order to facilitate work in dry conditions, the stream was 
diverted away from the work site.  This was achieved by 
excavating a ditch through the existing road fill on the woods side 
of the crossing, and placing 8” diameter PVC pipe along the ditch 
to carry the flow to the downstream side of the crossing.  The 
stream was dammed on the upstream side using sandbags and local 
sandy material to direct stream flow into the pipe and discharge it 
downstream of the crossing.   

Once the stream was diverted, excavation commenced for the 
removal of the existing culverts.  In addition to the 1000mm 
diameter plastic culvert and 500mm diameter metal culvert that 
could be seen prior to excavation, a third culvert (metal) was found 
buried under the road grade at approximately the same elevation as 
the existing plastic pipe and a fourth culvert (also metal) was found 
below the existing plastic pipe, at the approximate elevation of the 
proposed new channel.  All of these culverts were removed in 
order to prepare the site for the arch footings. 

Installation of the footings included placement of 15 to 30cm 
diameter rock for a depth of 30 to 50cm and covered with a 
levelling layer of ¾” clear crush.  The depth of the crush varied 
from 10 to 20cm.  The footings were installed at a gradient of 4%.  
Due to bedrock being encountered on the upstream woods side of 
the crossing, the footings were raised by 10cm from the design 
elevation to reduce the amount of rock that would need to be 
ripped.  The coarse angular rock and the 3/4” crush were 
completely wrapped in Armtec 250 equivalent geotextile as per the 
design provided by Forsite. 

The streambed was reconstructed using ¾” clear crush.  Coarse 
angular riprap was placed along the edges of the new streambed 
prior to placement of the arch.  Part of the stream flow was allowed 
into the new channel prior to the arch placement and was pumped 
from the site at the downstream edge of the crossing.  The partial 
flow was released due to increased stream flow encountered due to 
heavy rain overnight and the emergence of groundwater in the 
excavation.  

The arch was placed as one piece on the rock/crush footings.  The 
riprap for the stream edges was rolled into place at the edges of the 
arch by hand. All riprap was underlain by Armtec 250 equivalent 
geotextile.  Once the arch was set in place, stream flow was 
allowed into the newly constructed channel in stages and the dam 
that had been diverting flow was removed. Due to the arch being 
placed lower than the original culvert inlet, the channel leading to 
the arch inlet had an increased gradient (ie. from <1% prior to arch 
installation to ~8% post arch installation).  This caused the stream 
to cut down through the silt deposits that had accumulated in a 
pool at the existing culvert inlet, to the original alluvial channel 
bed. 

The arch was backfilled using well graded 6” minus sand and 
gravel imported from a pit approximately 2km from the crossing.  
The backfill was placed in 8” lifts and compacted using a 750lb 
vibratory plate compactor.  The compacted backfill was placed to 
the top of the road running surface.  The elevation of the road 
running surface was approximately 1.2m above the top of the arch. 

Once the arch had been backfilled and the stream flow was 
completely in the new channel, 8” PVC pipe that had been used for 
the stream diversion was removed, and the trench in the road fill 
was filled in to the top of the road running surface. 

Coarse angular rock was placed as riprap to protect the fill at the 
culvert inlet and outlet.  The riprap was keyed into place at a 1:1 
gradient and underlain by Armtec 250 equivalent geotextile.  Final 
works for the project were completed on November 11, 2009. 

Cost Summary 

Total costs for this project are as follows: 
Contracted Materials and Labour: $29,697.54 
Labour: $1,623.75 
Materials: $16,573.96 
Equipment: $12,200.00 
Total eligible project expenditures: $60,095.25 

Post-construction Inspection 
A follow up post-construction inspection in the spring of 2010 is 
necessary to ensure the structure is functioning properly.  
 
Photographs  
Photo 1: Upstream of crossing before structure installed 

  
Photo 2 Outlet of newly installed arch 

 
Photo 3: Outlet of newly installed arch 

  

 






