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Executive Summary 

Sigma Engineering Ltd. assessed fish access at culverted stream crossings upstream and 
downstream of the Downton Reservoir/LaJoie Dam in September 2005 under a Grant 
Application for Seed Funding provided by the BC Hydro Fish and Wildlife Bridge 
Coastal Restoration Program (BCRP).  The goal of this project was to conserve and 
improve habitat for resident fish stocks throughout the Bridge River Reservoirs and their 
tributary systems by assessing fish access at culverted stream crossings in the Downton 
Reservoir watershed and downstream of the LaJoie Dam.   

A total of five culverts were assessed following the full provincial Fish Passage Culvert 
Inspection procedure: this procedure was designed to identify and prioritize fish passage 
issues, with the aim of re-establishing fish access at any crossings that were identified as 
barriers.  All five sites were assessed as being full or partial barriers but no prescriptions 
or recommendations for restoration work is recommended due to the topography of the 
watershed: the high gradient slopes and step-pool morphology of the creeks do not 
provide suitable spawning or rearing habitat above the culverts. 
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INTRODUCTION 

Sigma Engineering Ltd. assessed fish access at culverted stream crossings upstream and 
downstream of the Downton Reservoir/LaJoie Dam in September 2005 under a Grant 
Application for Seed Funding provided by the BC Hydro Fish and Wildlife Bridge 
Coastal Restoration Program (BCRP).  The Strategic Plan for the BCRP provides the 
technical framework to guide activities and priorities under the programi.  Volume 1 of 
the Strategic Plan outlines the overall restoration strategy and summarizes ‘footprint’ 
impacts of BC Hydro projects in the Bridge-Coastal generation area.  Chapter 10 of 
Volume 2 of the Strategic Plan contains details of fish and wildlife impacts and 
restoration objectives for the Bridge River watershedii.  These documents identified 
construction of access roads and installation of stream crossing structures as probable 
obstructions to fish.  Rainbow trout, bull trout, Dolly Varden char, kokanee and mountain 
whitefish are present within the Downton Reservoir: no anadromous species were 
reported historically above the 50 feet vertical La Joie Falls, one of two falls flooded by 
the projectii.   

GOALS AND OBJECTIVES 

The goal of this project was to conserve and improve habitat for resident fish stocks 
throughout the Bridge River Reservoirs and their tributary systems (Fish Restoration 
Objective 2 of the BCRP Strategic Plan for the Bridge River watershed) by assessing fish 
access at culvert bearing road crossings in the Downton Reservoir watershed and 
downstream of the LaJoie Dam.  Ensuring that tributary streams, lakes, off-channel 
habitats and back channels remain connected is necessary to maintain healthy populations 
of rearing juveniles and spawning adultsiii.   

STUDY AREA 

The study focused on roads in the watershed of the LaJoie Dam and Downton Reservoir, 
part of the Bridge River Hydroelectric Project, located approximately 200 km northeast 
of Vancouver, near Gold Bridge, BC (Figure 1).   

METHODS 

Culvert assessment was done following the Fish Passage Culvert Inspection Procedures 
(FPCI)iii.  The FPCI Procedure was developed to evaluate access to existing habitats 
upstream of culverts, and consists of two office-based and two field-based phases.  Even 
though this assessment was developed for use in the Watershed Restoration Program, it is 
easily applied to other non-forestry locations and programs, and was used in this 
assessment with some modifications.  The FPCI was designed to identify and prioritize 
fish passage issues: a prescription would need to be completed to re-establish fish access 
at any crossings that are identified as barriers.  
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Figure 1 - Study Area Legend

Scale: 1:250,000
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The procedure followed the four steps outlined in the FPCI: 

1. Step 1 involved identifying all potential culverted stream crossings by selecting all 
crossings on 1st to 3rd order watersheds from 1:20,000 scale maps (92J.085 & 086).  
Streams mapped as ephemeral or temporary were not included. 

2. Step 2 involved identifying all crossings on fish bearing or potential fish bearing 
streams.  Since no formal FPC fish stream classification has been conducted in the 
watershed, all streams without known barriers or gradients >25% were included in 
this phase. 

3. Step 3 involved the field identification of stream crossings with existing culverts: the 
crossing would not require an assessment, for example, if a culvert did not exist or 
had been deactivated.   

4. Step 4 assessed the fish habitat above and below the crossing to determine if it was 
viable.  Assessments were not be conducted if there was no defined stream channel 
associated with the crossing; if the crossing was only a low draw or swale with no 
defined stream bank and was vegetated throughout; or if the channel was dry at the 
time of the site visit, or had no viable fish habitat.  A culvert inspection form and 
series of photographs was completed for each culvert crossing fully assessed.   

No fish sampling was conducted, as the water levels were too low at the time of the 
survey to allow minnow trapping.  Water velocities were not measured due to the channel 
configuration (generally cascade or step-pool) and low water levels. 

RESULTS 

The potential culverted stream crossings within the Downton Reservoir watershed along 
Lillooet Road (for 10 km from Gold Bridge), Gun Lake Road Forest Service Road (FSR), 
and Bridge River FSR to the end of the reservoir are listed in Table 1.  All creeks having 
an average gradient or gradient between the reservoir or river and road crossing of <25% 
were identified in Step 2 as being potentially fish-bearing and required further 
assessment.   

The field phase (Steps 3 & 4) of the program was conducted between September 26th and 
September 28th, 2005.  The full assessment was conducted on only five crossings within 
the project area: most of the crossings identified in Steps 1 & 2 either had no defined 
stream channel associated with the crossing or had no viable fish habitat.  In many cases, 
crossings or channels identified on the 1:20,000 maps were often not located in the field, 
either due to the wide cut of the road bed or other disturbance within the watershed (i.e. 
logging).  An example of this is shown in the following photographs, taken along the 
north side of the reservoir from Gun Creek Forest Service Road: several first order 
tributaries are mapped as flowing into the reservoir along this stretch of road, but the road 
cut has erased all evidence of any channels or seeps: no culverts were located. 
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Table 1 - Potential Culverted Crossings within the Downton Reservoir watershed 

UTM Location Average Stream Gradient 
Site # Road Name 

Zone Easting Northing Elevation Length 
(m) 

Gradient 
(%) 

     u/s d/s   
1 Bridge River FSR 10 509309 5628798 1040 745 767 38% 
2 Bridge River FSR 10 508216 56283698 860 745 131 88% 
3 Bridge River FSR 10 504243 5629905 980 745 757 31% 
4 Bridge River FSR 10 502673 5630432 900 745 579 27% 
5 Bridge River FSR 10 500883 5631083 860 745 208 55% 
6 Bridge River FSR 10 500064 5631406 880 745 204 66% 
7 Bridge River FSR 10 499857 5631555 900 745 486 32% 
8 Bridge River FSR 10 498100 5631650 900 745 693 22% 
9 Bridge River FSR 10 496194 5630475 860 745 459 25% 

10 Bridge River FSR 10 494320 5630269 900 745 484 32% 
11 Bridge River FSR 10 492874 5630435 1000 745 815 31% 
12 Bridge River FSR 10 491637 5629968 820 745 229 33% 
13 Bridge River FSR 10 490637 5629629 920 745 513 34% 
1 Carpenter Lake Road 10 511159 5634256 780 655 282 44% 
2 Carpenter Lake Road 10 511428 5634903 1060 655 881 46% 
3 Carpenter Lake Road 10 511794 5635652 1000 655 1207 29% 
4 Carpenter Lake Road 10 511850 5635871 1020 655 1454 25% 
5 Carpenter Lake Road 10 511962 5636079 860 655 419 49% 
6 Carpenter Lake Road 10 512292 5636370 900 655 1215 20% 
7 Carpenter Lake Road 10 512409 5636439 860 655 897 23% 
8 Carpenter Lake Road 10 512846 5636921 900 655 2085 12% 
9 Carpenter Lake Road 10 512987 5636981 860 655 642 32% 

10 Carpenter Lake Road 10 513181 5637051 880 655 798 28% 
11 Gun Lake Road 10 510616 5633302 1000 680 2017 16% 
12 Gun Lake Road 10 510531 5633242 1260 680 1271 46% 
13 Gun Lake Road 10 510376 5632882 1100 680 1108 38% 
14 Gun Lake Road 10 510006 5632565 1120 700 1209 35% 
15 Gun Lake Road 10 509719 5632399 1240 740 783 64% 
16 Gun Lake Road 10 509675 5632330 1160 740 616 68% 
17 Gun Lake Road 10 509590 5632181 1220 745 775 61% 
18 Gun Lake Road 10 509507 5632043 1200 745 652 70% 
19 Gun Lake Road 10 509378 5631852 1160 745 588 71% 
20 Gun Lake Road 10 509080 5631549 1140 745 587 67% 
21 Gun Lake Road 10 508956 5631430 1100 745 486 73% 
22 Gun Lake Road 10 508906 5631361 1100 745 489 73% 
23 Gun Lake Road 10 508761 5631159 1040 745 403 73% 
24 Gun Lake Road 10 508672 5631028 1020 745 541 51% 
25 Gun Lake Road 10 508454 5630641 940 745 454 43% 
26 Gun Lake Road 10 508365 5630525 920 745 335 52% 
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Photo 014 View southwest along Gun Creek FSR. 

 
Photo 015 View northeast along Gun Creek FSR: LaJoie Dam is in the background.   
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Sites Assessed 

The locations of the assessed sites are shown in Figure 2: photos are provided in 
Appendix III.  The following paragraphs summarize the creek and culvert characteristics 
recorded on the Fish Passage Culvert Inspection Form, copies of which are provided in 
Appendix V. 

Site 1 UTM 10.509300.5628795 

Site 1 is located on an unnamed creek at 2.3 km along the Bridge River Forest Service 
Road.  The culvert is a round, 1400 mm diameter corrugated steel pipe, 21 m long, with a 
gradient of 3%.  Water depth in the inlet was 4 cm and wetted width was 30 cm: higher 
flows, indicated by rust stains at the culvert inlet, frequently reach a depth of 30 cm.  The 
culvert outfall drop was 170 cm and no plunge pool was present.  This would make it a 
full barrier to fish migration, since it is above the jumping abilities of adult trout.  
Restoration of fish passage at this site is not recommended, however, based on the stream 
characteristics above and below the culvert.  The step-pool boulder habitat does not 
provide any spawning or rearing areas and the reach would be classified as non-fish 
bearing based on gradient (30% downstream and 28% upstream). 

Site 2 UTM 10.508215.5628718 

Site 2 is located on Gwyneth Creek at 3.46 km along the Bridge River Forest Service 
Road.  The culvert is a round, 1200 mm diameter corrugated steel pipe, 14.7 m long with 
a gradient of 2%.  Water depth in the culvert was 2 cm and wetted width was 30 cm: the 
high water mark was 30 cm, indicated by the rust stains in the culvert.  The 40 cm outfall 
drop at the time of the survey is a partial barrier: at higher flows the culvert would be 
under water.  The creek has cascade habitat downstream of the culvert (gradient 45%) 
and step-pool boulder habitat upstream (gradient 31%), with a 1.2 m falls located 
approximately 30 m upstream of the culvert.  The average bankfull width is 4 m below 
the culvert and 3.5 m above the culvert.  Water depth was 6 cm below the culvert (with 
sections dewatered) and 8.7 cm above: average bankfull depth (vertical height from 
waters edge to the bankfull depth) was estimated as 53 cm upstream and 51 cm 
downstream.   

Site 3 UTM 10.493084.5630255 

Site 3 is located on an unnamed creek 20.7 km along the Bridge River Forest Service 
Road.  The culvert is a round, 1450 mm diameter corrugated steel pipe with a gradient of 
4%.  Water depth a the inlet was 3 cm and wetted width was 30 cm: the high water mark 
was 10 cm, indicated by the rust stains in the culvert.  The culvert had an outfall drop of 
36 cm and is a full barrier due to the lack of plunge pool at the outfall.  No natural fish 
habitat exists downstream of the culvert: water from the outfall drops onto large, angular 
rip-rap and flows subsurface down a 45% slope until the natural channel resumes 20-
30 m away.  The channel remains natural upstream of the culvert but does not provide 
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any fish spawning or rearing habitat: the 55% gradient had an average wetted width of 
74 cm and bankfull width of 120 cm during normal flows.  Average depth at the time of 
the survey was 5.2 cm and bankfull depth was estimated as 25 cm. 

Site 4 UTM 10.491634.5629975 

Site 4 is on an unnamed tributary with a watershed code of 100-241900-75800 at 22.6 km 
along the Bridge River FSR.  The culvert is a round, 900 mm diameter corrugated steel 
pipe with a gradient of 1%.  Water depth in the culvert was 14 cm and wetted width was 
80 cm at the inlet: the high water mark was 40 cm, indicated by the rust stains in the 
culvert.  The 42 cm outfall drops onto boulder and cobble substrate: the culvert is a 
barrier at current flows due to the lack of a plunge pool, but would be submerged at high 
flows.  However, it would likely be a velocity barrier at higher flows, since velocity was 
measured at 1 m/s at the time of the survey during low flows.  A short section (~15 m) of 
creek upstream of the culvert provides good rearing habitat, being low gradient riffle 
habitat with abundant riparian vegetation and instream cobbles and boulders for cover, 
but the channel upstream of this becomes a high gradient (32%) cascade.  Downstream of 
the culvert the channel is boulder step-pool with a 45% gradient slope; 23-30 m 
downstream of this the channel becomes braided and flows overland in sections.   

Site 5 UTM 10.491634.5629975 

Site 5 is on an unnamed tributary with a watershed code of 100-241900-76400 at 22.6 km 
along the Bridge River FSR.  The culvert is a round, 1200 mm diameter corrugated steel 
pipe with a gradient of 1.5%.  Water depth in the inlet was 18 cm and wetted width was 
75 cm at the inlet: the high water mark was 44 cm, indicated by the rust stains in the 
culvert.  The outfall drop is 35 cm and falls onto boulder and riprap with no plunge pool.  
Abundant LWD and SWD parallel to the flow in the cascade upstream of the culvert 
indicate high flows have occurred historically: the inlet of the culvert has sustained some 
damage, possibly from the debris in high flow events.  The average wetted width below 
the culvert is 4 m and the average bankfull width was estimated as 4.25 m, with a 
bankfull depth of 30 cm.  This culvert is not a barrier to fish passage. 
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Figure 2a Downton Reservoir Culvert Assessment Legend

Scale: 1:50,000
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Figure 2b Downton Reservoir Culvert Assessment Legend

Scale: 1:50,000
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Figure 2c Downton Reservoir Culvert Assessment

Scale: 1:50,000
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Sites Not Assessed 

Assessments were not conducted for one or more reasons: 

� if there was no defined stream channel associated with the crossing, 

� if the crossing was only a low draw or swale with no defined stream bank 

� if the channel was dry at the time of the site visit 

� if the channel had no viable fish habitat.   

Location was noted and photographs were taken of crossings along the Bridge River 
FSR, however, no creeks or culverts were found as indicated on the 1:20,000 
topographical maps along the Gun Lake FSR or along the Lillooet FSR, due to 
disturbance from the wide road cut.  Examples of the streams not assessed are given in 
Table 2: photos are located in Appendix IV. 

Table 2  Sites Not Assessed 

Site Location/UTM Coordinate Reason not assessed 
WP 005 10.506716E.5628995N No fish habitat upstream.  No stream is 

mapped on the 1:20,000 topo map: drains 
upslope clearcut 

WP 016 10.510201E.5629889N No evidence of alluvial creek bed where 
indicated on map. Channel possibly diverted 
by series of logging roads.  Low gradient 
first order creek in lower reaches, 18% 
gradient in upper reaches accessible by 
Dolly Varden and Bull trout 

WP 018 10.500575E.5631242N Bedrock falls upstream of culvert.  No fish 
habitat downstream of culvert. 

WP 018 - a 10.500575E.5631242N Bedrock falls upstream of culvert.  No fish 
habitat downstream of culvert. 

WP 019 10.500286E.5631393N No fish habitat upstream of culvert 
WP 020 10.500104E.5631422N No fish habitat upstream of culvert, 20% 

gradient below culvert accessible by char.  
Runs through clearcut – no leave strip 
retained.   

WP 022 10.497656E.5631300N High gradient with bedrock seep upstream 
of culvert. 
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DISCUSSION 

A total of five culverts were assessed following the full provincial Fish Passage Culvert 
Inspection procedure: this procedure was designed to identify and prioritize fish passage 
issues, with the aim of re-establishing fish access at any crossings that were identified as 
barriers.  The majority of sites identified in Phases 1 and 2 of the project were not located 
in the field.  The wide road grade had removed any evidence of alluvial channels along 
the Gun Lake Forest Service Road and along the Lillooet Road downstream of LaJoie 
Dam.  Along the Bridge River FSR, many of the tributaries mapped on the 1:20,000 
TRIM maps were not located, possibly due to stream diversions from historical and on-
going logging and road construction in the upper watershed.   

RECOMMENDATIONS 

Four of the five sites were assessed as being full or partial barriers but no prescriptions or 
recommendations for restoration work is recommended due to the topography of the 
watershed: the high gradient slopes and step-pool morphology of the creeks do not 
provide suitable spawning or rearing habitat above the culverts. 
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Site 1 Culvert Assessment 

 
Photo 001 Downstream view of inlet 

 
Photo 002 Channel upstream of inlet 

 
Photo 003 Outfall drop 

 
Photo 004 Channel downstream of outfall. 



Site 2 Culvert Assessment 

 
Photo 006 Inlet upstream photo 

 
Photo 007 Inlet downstream photo 

 
Photo 008 Outlet upstream photo 

 
Photo 009 Outlet downstream photo 



Site 3 Culvert Assessment 

 

 
Photo 031 Inlet upstream photo 

Photo 030 Inlet downstream photo 



 
Photo 033 Outlet downstream photo 

Site 3 Culvert Assessment 

 
Photo 032 Outlet upstream photo 



Site 4 Culvert Assessment 

 
Photo 035 Outfall upstream photo 

 
Photo 036 Outfall downstream photo 

 
Photo 037 Inlet upstream photo 

 
Photo 038 Inlet downstream photo 



Site 5 Culvert Assessment 

 
Photo 039 Inlet upstream photo 

 
Photo 040 Inlet downstream photo



Site 5 Culvert Assessment 

 

 
Photo 042 Outfall downstream photo

Photo 041 Outfall upstream photo 
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APPENDIX IV

SITES NOT ASSESSED 



WP 005 – Sites Not Assessed 

 
Photo 010 Upstream of inlet – vertical seep. 

 
Photo 011 Downstream view of outlet. 

 
Photo 012 Downstream of outfall – no channel. 

 
Photo 013 Upstream of inlet – close up of vertical seep. 



WP 016 – Sites Not Assessed 

 
Photo 016 Upstream of culvert – no channel. 

 
Photo 017 Culvert outfall. 

 
Photo 018 Downstream of outfall – no channel. 

 



WP 018 & WP 019 – Sites Not Assessed 

 
Photo 019 WP 018 Upstream of culvert – bedrock falls – 

no fish habitat 

 
Photo 020 Upstream of Culvert 12.1 km along Bridge 

River FSR - no fish habitat. 

 
Photo 021 WP 019 Upstream of culvert. 



WP 020 & WP 022 – Sites Not Assessed 

 
Photo 024 WP 020 View of culvert from side showing 

outfall drop. 

 
Photo 023 WP 020 Upstream view of channel above inlet- 

step-pool habitat, high gradient. 



 
Photo 026 WP 022 Bedrock seep upstream of inlet. 

WP 020 & WP 022 – Sites Not Assessed 

 
Photo 025 WP 020 Channel downstream of outlet – high 

gradient boulder cascade. 
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