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FIA Project #2654001 – Fish Passage Remediation, Northern Interior Forest 
Region 

Objectives of the overall project 

Objective is to re-establish fish passage at two sites. 
Site 1 is Sabai Creek, an S2 stream flowing into 
Williston Reservoir. Fish present in the stream 
include; Arctic Grayling, Dolly Varden, Lake 
Whitefish, Largescale Sucker, Longnose Sucker, 
Mountain Whitefish, Northern Pikeminnow 
(formerly N. Squawfish), Peamouth Chub, Rainbow 
Trout, Redside Shiner.  

Site 2 is an unnamed tributary of Reed Creek, an S3 
stream. Fish present in the stream are slimy sculpin 
and rainbow trout. 

Neither stream is in a community watershed. 

FIA Investment Schedule Number, Project 
Number, and Fiscal Year 

Investment Schedule NOTSA162654, project 
#2654001, construction completed June, 2007. 

Recipient Name and Division/ MoF District/ MoF 
Region 

Recipient Name and Division: Canfor - Mackenzie 
MoF region: Northern Interior Forest Region  
MoF district: Mackenzie Forest District. 

Names/Affiliation of Registered Professionals 
Involved in the Project 

Prescription development:  
Gordon Mackinnon, R.P.Bio – Gordon Mackinnon 
and Associates 
E. George Robison, Consulting Hydrologist 
 
Prescription implementation: 
Larry Clark, RPF – Canfor Mackenzie 
Ron Patterson – Canfor Mackenzie 
 

Author(s) of the Project Completion Abstract 

Doug Ambedian, RPF  
Planning Forestry Supervisor  
Canadian Forest Products Ltd.  
Admin Building - Mill Road  
Box 310  
Mackenzie, BC V0J 2C0  
Phone:  (250) 997-2574  
Fax:      (250) 997-2533  
E-Mail:  Doug.Ambedian@canfor.com  
  

Name of Watershed / Sub-basin, & Location 

Site 1: Williston watershed, Sabai Creek, located at 
10.3 km of the Finlay FSR.. UTM coordinates: 10U 
0492461 6108083. 

Site 2: Williston watershed, unnamed tributary of 
Reed creek, located at 20.7 km of the Finlay - Philip 
FSR. UTM coordinates: 10U 0474791 6100920 

Introduction 

The sites were selected based on a review of eighteen 
sites along the Finlay and Finlay Philips FSRs. Initial 
data for these eighteen sites was collected using the 
Overview Assessment Methodology (Robison, 2006) 
during the summer of 2006 by members of the Pre-
Code Culvert Evaluation Project (Mackinnon, 2007). 
The Pre-Code Culvert Evaluation Project was 
undertaken to assess fish passage at culverted stream 
crossings on roads that were built prior to June 15th, 
1995. Further field evaluation occurred during the 
fall of 2006 to develop a restoration prescription and 
a subsequent cost estimate.  
 
Data for the eighteen sites was analyzed using the 
methodology outlined in Mackinnon, 2007 and the 
sites selected were based on the relative cost benefit 
of fish passage restoration. The benefit was 
determined by calculating the amount and quality of 
habitat accessed by restoring fish passage while the 
cost was arrived at using current cost estimates 
obtained from the Ministry of Forest and Range 
(Herzog, pers. comm.). The initial prescription was 
then reviewed by George Robison, consulting 
hydrologist.  
 
 
Description of Design 

Site 1: 
Fish Passage Issue: Outlet drop 
 
Prescription: Placement of 3 downstream weirs to 
backwater culvert to eliminate outlet drop and reduce 
velocity and turbulence within the culvert. (see 
appendix 1 for details) 
 
Design Considerations: The following is an excerpt 
from the advice provided by George Robison, 
Consulting Hydrologist  
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“A key concern then is can backwatering achieve fish 
passage.  Two critical issues must be addressed.  One 
is to get adequate backwatering to cover over the 
outlet drop and backwater adequately throughout the 
culvert to reduce velocity to provide for fish passage.  
Second the drops below downstream weir(s) must not 
in themselves cause a fish passage issue.  In 
examining the pictures provided of the culvert and 
the stream it is apparent that the downstream area is 
more low gradient than the stream upstream from the 
culvert and that the lake/wetland itself backs water 
into the reach downstream of the culvert.  Because of 
this the width measurement taken downstream near 
the lake/wetland (i.e. 8.4 meters) represents an 
exaggerated width.  If this was the true width, weir 
spacing should be approximately 17 meters.  The 
actual width of the stream upstream from the culvert 
is closer to five meters.  Secondly the reach below 
the culvert is “low energy” and low slope so closer 
spacing of weirs is permissible.   Because the channel 
without backwater from the lake/wetland is narrower 
and because of the low energy the weir spacing can 
be from 8-10 meters apart.  The first weir should be 
placed approximately 10 meters downstream from 
the outlet (Figure 5).  The second weir downstream 
should be approximately 11 meters downstream from 
the first weir (Figure 5) and the third weir should be 
approximately 8 meter downstream from the second.  
The points at which the weirs occur are at or near 
high points in the existing stream profile so minimal 
building up from the bed has to occur.  The 
specifications for the weirs should follow 
recommendations from the MOF guidance (2002 p. 
28-29). The top elevations for the weirs are given in 
Figure 5. For the first weir the top elevation is 93.7 
meters.  If this elevation is used for the top of the 
weir there will be adequate backwater through the 
culvert to allow for fish passage based on cross-
sectional analysis using WinXSPro (Hardy et al. 
2006) and fish passage backwater analysis using 
FishXing ver. 2.1 (2004).  This is based on an 
analysis with existing cross-section data with a 
boulder weir inserted that had a top elevation of 93.7 
meters with an analysis for 150 mm rainbow trout 
with a depth criteria of 0.1 meters and velocity 
criteria 0.25 m/sec would have fish passage for 
discharges up to at least 1 cubic meters per second.  
This should represent a fairly elevated flow only 
exceeded during floods.” 
 
In addition to the above, the first downstream weir 
should be keyed into the stream channel approx. 0.2 
– 0.3 m to help anchor the larger material and ensure 
that the weir remains in place during high flows. 
 

 
Site 2: 
Fish Passage Issue: Minimal embedment, lack of 
velocity shadows 
 
Prescription: Placement of additional rock within 
culvert and one downstream weir to reduce velocity 
and turbulence 
 
Design Considerations:  
The following is an excerpt from the advice provided 
by George Robison.  
 
 “Because the culvert is constricted, larger rock than 
is normally found in the stream should be used in the 
mix of embedding material and a downstream rock 
weir should be located about 9-10 meters 
downstream from the outlet to hold back material and 
prevent souring around the outlet.  Based on the 
photos, the D84 or larger rock in the mix should be 
on the order of 40-50 cm with a mix of smaller rock 
filling in.  It is important to get some fines into the 
mix to prevent dewatering in the summer.  See report 
on the installation of the HotFish Culvert (FERIC, 
2002) for more information on embedding.  The 
embedding should be at least 60 cm deep or about 
20-30% (of the culvert height) embedding as this is a 
pipe arch design.  Since the culvert is a little small, I 
do not recommend filling it to 40% embedding as 
capacity may become an issue.  A 76% width ratio is 
not extreme and this remedy has a high probability of 
success in light of the fact that the culvert is still 
holding some material.” 
 

Description of Completed Work 

Site 1: Rock of suitable size was located and hauled 
from a nearby quarry. The rock was then placed at 
the appropriate locations using a hoe. Placement of 
the rock was done from shore. Work was completed 
from June 7-10, 2007. Supervision of the work was 
provided by Canfor personnel and Gordon 
Mackinnon. The output is the installation of three 
weirs and this report.  

 

Site 2: Rock of suitable size was located and hauled 
from a nearby quarry. The rock was then placed at 
the appropriate location using a hoe to construct the 
weir. Placement of the rock was done from shore. 
Placement of rock within the culvert was done 
manually using Canfor personnel and wheelbarrows. 
Construction of the weir was completed June 11. 
Placement of rock in the culvert was completed from 
August 4-8, 2007. Supervision of the work was 
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provided by Canfor personnel and Gordon 
Mackinnon. The output is the installation of a weir, 
placement of rock within the culvert and this report.  

 

Cost Summary 

Note: Costs are for both sites unless noted. 
 
Construction supervision and other services (Gordon 
Mackinnon): $6,107.46 
Lowbed for equipment: $2,198.88 
Purchase of rock from quarry: $1,206.00 
Loading of riprap at quarry: $2,491.60 
Hauling of riprap: $1,382.00 
Placement of riprap (Site 1): $643.50 
Placement of riprap (Site 2): $829.20 
 

Post-construction Inspection 

N/A.
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Photographs 

 

 

 

 

 

 

 

 

 

 

 

Photo 1. Site 1 prior to remediation work 

 

Photo 2. Site 1 following installation of weirs

Photo 3. Site 1 looking downstream from 
culvert. 

 

No photos available for Site 2. 
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