
Final Report Prepared for: 

Interwest Timber Ltd. 

 

Fish Passage Implementation Plan for 
Drainages in the Lillooet TSA 

 
 
 
 
 
 
 
 
 
 
 

 

 
Forsite 

1274 McGill Rd. 
Kamloops, BC 

V2C 6N6 
 

Contact: Dustin Oaten 
 

Telephone: (250) 372-0444 
Facsimile:   (866) 593-3449 

 
Email: doaten@forsite.ca 

 
Date: March 10th 2008 

 
 
 
 



 
 

 ii 

Table of Contents 
 

Executive Summary ........................................................................................................iii 

1.0   Introduction ............................................................................................................. 1 

2.0   Methods .................................................................................................................. 1 

2.1   Planning Phase ................................................................................................. 1 

2.2   Assessment Phase............................................................................................ 1 

    2.2.1   Determination of a Barrier .......................................................................... 2 

2.3   Analysis Phase.................................................................................................. 3 

    2.3.1   Determining Fish Presence Based on Known Information ......................... 3 

    2.3.2   Analyze Risk............................................................................................... 3 

    2.3.3   Determine Habitat Gained Index ................................................................ 3 

    2.3.4   Identify Remediation Options ..................................................................... 4 

3.0   Implementation Phase............................................................................................. 4 

4.0   Results .................................................................................................................... 4 

4.1   Consultation Results ......................................................................................... 6 

5.0   Discussion............................................................................................................... 6 

Appendix A. Downstream Barrier Assessments……………………………………………..7 

 

 

 
 
 
 
 
 
 
 



 
 

 iii 

Executive Summary 

 
Forsite Consultants Ltd. recently completed a fish passage assessment project within 
the Lillooet TSA focusing on high value fisheries watersheds. These watersheds have 
been identified through an assessment process conducted by the provincial government 
which used a combination of biodiversity and socioeconomic variables to assign priority 
rankings to watersheds on a provincial scale. Within the Lillooet TSA, the Tyaughton, 
Gun, Cadwallader, and Hurley River watersheds were all identified as high priority for 
fish passage assessments. The intention of this work was to assess culverts located 
within these watersheds that may be acting as barriers to fish passage. These culverts 
are located on non-status, Forest Service, and pre-1995 built roads. 
 
In total, we completed 45 detailed assessments on culverted sites which were deemed 
to have fisheries value. We also made several hundred other determinations of non-fish 
bearing on other structures within these watersheds – each of these sites was field 
verified. Upon completion of field data collection, we completed a cost-benefit analysis 
for each of these structures which took in to account the cost to replace the structure as 
well as the amount of habitat that would be gained should fish passage be restored. The 
results of this process show that two sites are a priority for replacement – TY639 and 
TY603 – both of which are blocking access to greater than 5 km of upstream habitat. 
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1.0   Introduction 

Forsite Consultants Ltd. was contracted to complete a fish passage assessment project 
within the Lillooet TSA which focused on high value fisheries watersheds. These 
watersheds have been identified through an assessment process conducted by the 
provincial government which used a combination of biodiversity and socioeconomic 
variables to assign priority rankings to watersheds on a provincial scale. Within the 
Lillooet TSA, the Tyaughton, Gun, Cadwallader, and Hurley River watersheds were all 
identified as high priority for fish passage assessments. The intention of this work was 
to assess culverts located within these watersheds that may be acting as barriers to fish 
passage. These culverts are located on non-status, Forest Service, and pre-1995 built 
roads. 
 

2.0   Methods 

2.1   Planning Phase 

In order to identify potential data collection sites we conducted a GIS analysis where 
known fish presence information, as documented in the provincial Fisheries Information 
Summary System (FISS) and other databases, was overlaid upon the network of Forest 
Service, non-tenured, and pre-1995 roads within each of the four target watersheds. We 
also include suspected fish streams where no known information is available (using 
slope threshold values which are species specific 20-30%). We also included TRIM data 
for creeks, rivers and lakes within these watersheds. These maps also included 
topographic features outlined so that it was possible for field crews to measure the 
Habitat Gained Index (HGI) in the field where appropriate. This direct measurement will 
help to ensure accurate “on-the-ground” data collection. Using all of this information, we 
generated field maps of data collection sites. 

2.2   Assessment Phase 

During the assessment phase, field crews conducted fish passage assessments for 
each targeted structure within the prioritized watersheds. Field data collection followed 
the standards given in ‘Field Assessment for Fish Passage Determination of Closed 
Bottom Structures, Ministry of Environment, 2nd Edition, May 2008’ Standards) using 
the field protocol outlined in Sections 2 and 3.   
 
Information collected in this phase fell into three categories: 

 1. Location and survey data 
 2. Fish passage criteria 

 3. Site information which was used to assist in identifying potential remedies and 
assist in prioritization 

 
1. Location and Survey Data included: 

• Date 
• Crossing ID No. 
• Crew names 
• UTM/GPS 

• Stream name 
• Road name and location 
• MFR District 
• Crossing type 
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2.  Fish Passage Criteria required the following determinations and measurements: 
• depth and effectiveness of embedding (depth, % length, roughness) 
• culvert dimensions (diameter, length) 
• culvert slope (level/clinometer) 
• downstream channel width 
• outlet drop 

 
3. Site Information collected to assist in determination of remedies and prioritization 
included: 

• outlet residual pool depth 
• downstream stream slope 
• habitat value (high, moderate, low) 
• culvert slope (level/clinometer) 
• downstream channel width 
• depth of fill 
• valley fill (DF, SF, BR) 
• beaver activity 
• inlet drop 
• backwatered 
• fish sighted 
• culvert fix (RM, OBS, SS, EM, BW, combination) 
• photo documentation (culvert and site) 
• relevant comments (see additional data collection) 

 
For each site that was identified as being on a moderate to high value stream and had a 
culvert that was determined to be a potential barrier to fish passage, we conducted 
downstream assessments to determine if there were any naturally occurring 
downstream barriers which would have made the fish passage issue at the site 
irrelevant (Appendix A). Our project team also conducted an overview assessment for 
any resident fish which may have occurred on these streams – below the culvert. In 
addition, we also conducted quality control assessments on 20 sites to ensure that our 
protocol and results were consistent between our two data collection teams 
 

2.2.1   Determination of a Barrier 

Table 2 in the field protocol standards provides the assessment tool for determining 
whether a culvert is a barrier to fish passage. Using this tool each culvert was evaluated 
and provided a rating according to the scores derived for depth and degree of 
embedment, outlet drop, slope, stream width ratio, and length. Where other site factors 
negatively affect fish passage, such as channel orientation, these were duly assessed 
and factored into the recommendation for remedy.  
 
 
 
 



 
 

 3 

2.3   Analysis Phase 

Once the planning and assessment phases were completed, we began analysis to 
identify a prioritized list of sites for restoration, using the following steps: 
 

1. determine fish presence based on known information 
2. analyze risk 
3. determine habitat value gained 
4. identify remediation options 

 
These steps were sequential, and are designed to focus on sites where restoration will 
yield the most benefits.   
 

2.3.1   Determining Fish Presence Based on Known Information 

Using the following criteria, we determined the likelihood of fish presence: 
  

1. Fish known downstream or within one stream order of the steam crossing 
(1:50,000 scale). 

 
2. No downstream barriers and stream gradients less than 20% (30% for bull trout 

systems). Please see Appendix A for the results of the downstream 
assessments. 

 

2.3.2   Analyze Risk  

During the data collection phase we collected data on outlet drop, culvert slope, culvert 
diameter vs. channel width – in addition to the previously mentioned morphologically 
related data. These measurements helped to determine the risk associated the culvert 
as it pertains to fish passage barriers.  
 
This risk analysis step looked at the results of the overview assessment from a 
cumulative score standpoint and established an overall threshold based on the results 
for the data noted above. Exceeding this threshold served to increase confidence that 
an individual crossing is indeed a barrier to fish passage. These measurements were 
then used to generate a risk assessment score.  
 
Although not an explicit data value, the combined experience of the team allowed for an 
excellent determination of both the value of the stream for fish as well as to the 
possibility of each structure being a barrier to fish passage. This experience served as a 
quality control measure for the risk analysis portion of this project. 
 

2.3.3   Determine Habitat Gained Index 

The third step of the analysis phase determined the value of the habitat gained as a 
result of restoring or establishing fish passage upstream of a specific crossing. This was 
arrived at by combining a subjective assessment of habitat quality at the crossing site, 
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determined at the time of the overview assessment, with the area of upstream habitat 
as determined through a GIS analysis and/or map-based estimate of the length of 
habitat available upstream of the structure.  
 

2.3.4   Identify Remediation Options 

The fourth step in the analysis phase was to identify proposed solutions for restoring 
fish passage for each of the identified structures. Cost estimates were generated for 
completing works that will work to restore fish passage (using professional engineers) 
i.e. bridge and streambed simulation using measurements taken during the overview 
assessment. This analysis was combined with the habitat-gained index to calculate a 
cost benefit for establishing fish passage at a given location.  
 

3.0   Implementation Phase 

We developed a Draft Implementation Plan based on all known information gathered for 
review and comment by the Contract Administrator. We also presented a review of the 
program and the results to a meeting of interested stakeholders in Lillooet on February 
4, 2009 (see Appendix 1 for a list of attendees). Meeting attendees included 
representatives from the Ministry of Forests, British Columbia Timber Sales, licensees, 
local stakeholder groups, and First Nations. We used comments received by these 
stakeholders to help evaluate and improve our implementation plan. 
  

4.0   Results 

In total, we completed 45 detailed assessments on culverted sites which were deemed 
to have fisheries value. We also made several hundred other determinations of non-fish 
bearing on other structures within these watersheds – each of these sites was field 
verified. Upon completion of field data collection, we completed a cost-benefit analysis 
for each of these structures which took in to account the cost to replace the structure as 
well as the amount of habitat that would be gained should fish passage be restored. 
Table 1 outlines the results of this analysis with sites TY639 and TY603 being 
highlighted as the top priority sites with habitat gained in excess of 5 km in each case. 

 
It is important to note that two areas were excluded from fish passage assessment as 
barriers to upstream movement were identified through previous assessments. These 
two barriers are identified as relatively large waterfalls (~30m) that block all upstream 
fish movement. In addition, previous fish presence assessments have shown that no 
fish populations exist beyond these barriers (E. Braumandl, pers. comm.). These two 
areas are located on the Cadwallader River and north of Liza Lake – these two areas 
are identified on the final maps. 
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Table 1. Priority Structures 
 

Site No. Barrier 
Score 

Habitat 
Gained 
Index 

Proposed 
Solution 

1 

Span 
(m) 

Cost 
Estimate 

($k) 

Cost 
Benefit 1 

TY639 16 50 CB 9 77 0.65 

TY603 31 53 CB 10 85 0.62 

H171 31 75 CB 8 68 1.10 

CAD561 20 6.5 SB 3 60 0.11 

H1000 36 3.5 CB 7 60 0.06 

GUN300 16 4.0 CB 9 77 0.05 

 
CB – Concrete Bridge 
SB – Steel Bridge 
 
Table 2. Implementation Plan Timeline 
 

Site No. Planning Site Plans Referrals Structure 
Purchase 

Replacement 

TY639 November 
2008 

March 
2009 

February 
2009 

March 
2009 

Summer 
2009 

TY603 November 
2008 

March 
2009 

February  
2009 

March 
2009 

Summer 
2009 

H17 Ministry of Transportation Road 

CAD561 

H1000 

GUN300 

The cost-benefit analysis showed that the cost associated 
with these sites combined with the low habit gained make 
these sites a much lower priority than the other sites. As 

such, these sites are excluded from the implementation plan. 

 
After further analysis, we also further prioritized sites by excluding sites CAD561, 
H1000, and GUN300 based on the cost-benefit analysis which showed that the costs 
associated with replacing these structures combined with the low habit gained make 
these sites a much lower priority than the other sites. As such, these sites are excluded 
from the implementation plan. The H17 site is also on a road which is maintained by the 

                                                      
1 Ministry of Transportation Road 
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Ministry of Transportation; as such, current funding is not directly applicable. However, 
the site is potentially subject to failure and may be a public safety as well as a fish 
passage issue; as such, we will send all applicable information to the appropriate 
agency for further review.  Table 2. outlines the potential timeline for replacing the three 
priority structures which will be altered based on changing time frames. 
 

4.1   Consultation Results 

During the consultation meeting, and through follow up dialogue, several problem areas 
where identified in the Lillooet TSA outside of the project area for this project. These 
included fish passage issues in the Cayoose and Laluwissin watersheds. There was 
also a request to try and pursue opportunities to expand fish passage assessments in to 
these and other watersheds in the Lillooet TSA.  
 

5.0   Discussion 

The Lillooet TSA supports several high fisheries value watersheds including the 
Tyaughton, Gun, Cadwallader, and Hurley River watersheds. The potential for culverted 
sites to impede upstream movement of fish is a genuine problem within these 
watersheds. Evidence for this was found at six culverted sites within these watersheds. 
By fixing the two sites identified as having the highest cost-benefit, ≥10.3 km of 
upstream habitat will be gained. 
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Appendix A. Downstream Barrier Assessments 

 
 
October 28, 2008 
 
 
 
Dustin Oaten 
Forsite Consultants Ltd. 
1274 McGill Rd. 
Kamloops, B.C. 
 
 

RE:  Lillooet Fish Passage Barrier Assessment 

This is a brief summary report of findings from a two day assessment conducted on 
October 27, 28, 2008.  The assessment was accompanied by Ryan Wortelboer of 
Lillooet.  The watercourses selected for review were established from the first phase of 
the assessment as candidates for replacement to accommodate fish passage.  The 
sites were selected by Dustin Oaten after the scoring matrix within the Field 
Assessment for Fish Passage Determination of Closed Bottomed Structures 2nd Edition 
May 2008 determined these sites as full barriers warranting replacement.  The following 
sites were assessed to determine if any barriers existed downstream to avoid costly 
replacements on potentially non fish bearing streams. 
 
The following assessment utilized the Kamloops Forest Region/BCE Southern Interior 
Region Local Area Agreement and professional judgment.   
 

Sites Assessed 

TY 700 (Paradise Creek tributary) was assessed October 27, 2008.  The downstream 
assessment documented two upstream fish migration barriers.  The first was located at 
GPS coordinate 511207 5662746.  The barrier consisted of a bedrock step-pool of 0.92 
meters in height entering a pool of 0.52 meters in depth (photo 3, photo doc reference). 
A gradient rise of 34 % over 10 meters was recorded.  To further substantiate no fish 
could reach the culvert location was documentation of a second barrier at 511166 
5662714.  At this location a bedrock chute extending 12 meters with an immediate jump 
height of 0.85 meters and pool depth of 0.30 meters (photo 4) was encountered.  The 
survey ended at this point and no action is recommended at this site. 

TY 673 (Sluicebox Creek) was assessed October 27, 2008.  The downstream 
assessment ended at GPS point 514831 5664187 approximately 613 meters 
downstream of the culvert site.  General habitat consisted of a cobble gravel substrate, 
channel width of 2.0 meters, slope of 6 % (photo 16).  No barriers were found. 

The second location surveyed for potential upstream migration barriers was near the 
confluence to Mud Creek.  Access was gained hiking from a deactivated road crossing.  
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A potential upstream migration barrier was documented at GPS coordinate 517911 
5663424.  At this location a bedrock step-pool was noted consisting of two jump height 
barriers (photo 21).  The first was recorded at 0.48 meters with a pool depth below of 
0.24 meters.  The second recorded a jump height of 0.70 meters and a pool depth of 
0.42 meters.  A survey upstream located no additional barriers.  General habitat 
observed minimal flows at the time of survey, an abundance of semi-permanent woody 
debris barriers (photo 22). 

A recommendation no further action be taken to replace this culvert.  This conclusion 
based on professional judgement that the probability of fish within the upper reaches of 
this watershed are negligible. 

TY 672 (Tributary of Mud Creek) assessment took place October 27, 2008.  During 
the downstream assessment the flow of water ended approximately 100 meters below 
the culvert.  The area downstream of this point consists of a dry channel (photo 20) and 
shows evidence of overland flow (scour and multiple channels) through the forest floor.  
An old remnant channel was noted which appears to be inactive, showing no signs of 
recent scour and is heavily vegetated.  The current watercourse appears to have no 
direct connectivity to the fish bearing reach of Mud Creek.  Professional judgment 
concludes a low probability of upstream migration for fish anticipated in spring early 
summer by rainbow trout.  The existing pipe arch culvert is currently filling in at the inlet 
side and likely will fail causing the watercourse to travel across the road surface.  A 
replacement is warranted however not necessarily to provide fish passage but to 
eliminated the potential for a road failure and downstream impacts.  A follow up survey 
would be recommended the following spring to assess connectivity to Mud Creek. 

TY 607 (Tributary to Noaxe Creek) was assessed October 28, 2008.  A downstream 
survey located a barrier to fish at GPS location 519527 5658207.  A jump height of 1.2 
meters absent of any pool below was observed.  The stream at this location currently 
flows subsurface however, anticipated higher flows during spring and early summer 
indicate the main flow will plunge to the stream bed where the top of bank was over 1 
meter in height and is heavily undercut (photos 24,26).  No further action is required at 
this site. 

TY 616 (Tributary to Noaxe Creek) a barrier was encountered by hiking from the road 
edge to a steep open (sparsely vegetated) slope towards the mouth of this tributary and 
Noaxe Creek.  A barrier was encountered at GPS location 520500 5655495. A bedrock 
chute in excess of 30 % slope with numerous jump heights estimated over 1.0 meter 
and extending approximately for 30 meters (photo 30).  No potential of upstream 
migration exists beyond this location and no further action will be required. 

 

If you have any questions, please do not hesitate to contact me by email at 
ebrau@telus.net or by phone at 250-372-1287. 
 
Eric Braumandl 
ForFish Consulting 
 


