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Executive Summary   

As part of the pre-field planning phase, potential culvert sites were selected mainly on the 
basis of local knowledge; combined with existing inventory data such as Fish Stream 
Identification (FSID), Fish Habitat Assessments (FHAP), and Fish and Fish Habitat 
Inventories (FFHI) to determine fish presence.  As a result of the pre-field review, 
International Forest Products Limited, Adams Lake Lumber Division, selected eighteen 
culvert crossings for further field assessment1. 
 
This project involved the identification of nine non-natural barriers (culverts) and one 
partial barrier to fish passage.  Five high risk sites that are full barriers to fish passage are 
recommended for replacement in addition to one low risk site, which is a vehicle ford and 
is a barrier to fish passage.    
 
STATUS OF SITES ASSESSED (n=21) Value 

Number of high risk sites, full barriers to fish passage, confirmed fish 
presence confirmed 5 

Number of high risk sites, full barriers to fish passage, fish presence not 
confirmed 4 

Number of moderate risk sites, partial barrier to fish passage, fish 
presence confirmed 0 

Number of moderate risk sites, partial barrier to fish passage, fish 
presence not confirmed 0 

Number of low risk sites, passable to fish, fish presence confirmed 1 

Number of non-priority sites not recommended for replacement 11 

Number of sites that met the minimum FPCI score of 20 established by 
FIA 9 

Kilometers of unrestricted fish habitat potentially gained if high risk 
culvert barriers where fish presence was confirmed were removed. 10.95 

 

                                                           
1 Although every attempt is made to assess all crossings structures on known or suspected fish-streams within a given watershed, the 
selection of 18 crossings in this assessment does not suggest that there are no other problem culverts or vehicle fords within the target 
watershed. Rather, the number of assessments completed is governed by available funding. 
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1.0 Introduction 

International Forest Products Limited (Interfor), Adams Lake Lumber Division, retained 
Trumbley Environmental Consulting Limited (TEC) to undertake Fish Passage Culvert 
Inspections (FPCIs) on selected sites within the Adams Lake Watershed. 

The Ministry of Environment developed a new “Fish Passage Protocol for Culverted 
Sites” in March 2008.  This four step process to determine fish passage replaced the 
previous protocol titled “Fish Passage – Culvert Inspection Procedures, 2000”.  The new 
protocol consists of Planning, Data Collection, Analysis and Implementation Phases.  The 
data collection phase consists of the field procedures, which are outlined in the document 
titled “Field Assessment for Fish Passage Determination of Closed Bottom Structures, 2nd 
Edition, May 2008.” 

This project was undertaken with funding provided by the Forest Investment Account. 

2.0 Types of Non-Natural Barriers to Fish Passage 

Safe passage is defined as the “free movement of fish in and about streams, lakes and 
rivers; passage that is needed by fish in order to complete critical phases of their life 
cycles” (Poulin, 1997).  Fish habitat requirements differ throughout the developmental 
phases as well as throughout the changing seasons.  Unrestricted fish passage is therefore 
essential for maintaining these habitat requirements.  To obtain suitable habitat, adult and 
juvenile fish migrate throughout a stream system as habitat requirements change.  In 
addition, as stream flows increase and decrease, fish will seek habitat that will meet their 
requirements for feeding, staging, overwintering, rearing young and spawning.  Non-
natural barriers within a stream will restrict or eliminate the ability of fish to move freely 
thereby negatively affecting life cycle stages.  The most common non-natural barriers are 
artificial structures located at road crossings.   
 
The new protocol focuses on closed bottom structures because when improperly installed 
they may jeopardize fish passage.  The following criteria were used to identify potential 
fish passage issues:  

 an elevation drop at the outlet (downstream end of the culvert) which is too 
high for resident and/or migratory fish to jump 

 excessive velocities and (or) turbulence inside the culvert 
 an area of high water velocity acceleration at the inlet 

 
Typical obstructions to the free movement of fish at road crossings include: 
 

1. Vehicle fords on fish bearing streams, which may result in increased velocities, 
sedimentation and/or alter the channel substrate or location.  

 
2. Culverts installed on roads crossings on fish bearing streams.  Impacts from these 

crossings include the addition of deleterious substances, reduced access to habitats 
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upstream/ downstream of the structure as well as the negative impacts on fish 
populations.  Culverts create problems for fish passage by: 

 
• a) increasing water velocities within the pipe,  
• b) creating water depths insufficient for fish passage as well as  
• c) creating outlet drops at the downstream end of the structure that are greater than 
resident fish can manoeuvre.  The accumulation of debris at the inlet may also impede 
fish passage.   

 
3. The following parameters are from the Stream Crossing Guidebook for Fish 

Streams (working draft 1997/1998): 
 

a). Velocities within the crossing must not exceed 0.6 m/s or 1.2m/s for 
juvenile and adult trout respectively.  Velocities for anadromous species 
range from 0.9 to 1.8 m/s depending on species.  

b). Minimum water depths range from, <0.5m to 200mm for resident game 
species and up to 300mm for some anadromous species.   

c). Vertical drops must not exceed 0.3m for adult salmon and 0.15m for adult 
trout. 

3.0 Legal Requirements to Provide Fish Passage 

On Crown forest lands, the legal requirements to ensure fish passage is outlined within 
three different Legal Acts: 
 

1. After June 15, 1995, the Forest Practices Code of BC Act, Forest Road Regulation4 (S. 9, 
13 and 15) requires that structures allow ‘safe fish passage’2

 on all fish bearing stream 
crossings. The sections reads as follows: 

 
9. (1) A person required to construct or modify a road in compliance with section 62 (1) of the Act 
or to maintain a road in compliance with section 63 of the Act must do all of the following when 
building or installing the drainage system for the road: 

h) build crossings of fish streams 
(ii) at a time and in a way that provides safe passage and protects fish habitat at 

the crossing and immediately upstream and downstream of the crossing; 
 
13. (2) A person required to comply with section 62 or 63 of the Act who modifies a road other than 
by relocating it, or maintains a road, must ensure that, for the road and included structures, 

(d) safe passage for fish is provided at fish stream crossings built after June 15, 1995 
 
15. (1) A person who deactivates a road in compliance with section 64 of the Act must ensure that 
the deactivation work provides for, or addresses, all of the following requirements: 

                                                           
2 “Safe fish passage” is defined in the Stream Crossing Guidebook for Fish Streams as the free movement of fish through 
crossing structures allowing fish access to stream systems essential for spawning, rearing, overwintering and/or 
migration. 
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(d) safe fish passage and protection of fish habitat at stream crossings immediately 
upstream and downstream of the stream crossing structure, and the timing and description 
of the work to achieve these objectives 
 

2. The Forest and Range Practices Act, Forest Planning and Practices Regulation3 
[S.56 (2)] (applies only to stream crossing structures installed after June 15, 1995).  
The FPPR will repeal the Forest Road Regulation. Section 56(2) reads as follows: 

 
56. (2) An authorized person who maintains a fish stream crossing built after June 15, 1995, must 
ensure that the crossing does not have a material adverse effect on fish passage. 
 

3. The federal Fisheries Act4 (S. 20) applies to all stream crossing structures, 
regardless of when they were installed. Section 20 reads as follows: 
 
20. (1) Every obstruction across or in any stream where the Minister determines it to be necessary 
for the public interest that a fish-pass should exist shall be provided by the owner or occupier with a 
durable and efficient fish-way or canal around the obstruction, which shall be maintained in a good 
and effective condition by the owner or occupier, in such place and of such form and capacity as 
will in the opinion of the Minister satisfactorily permit the free passage of fish through it. 

4.0 Methodology for Assessing Known and Suspected Barriers to Fish Passage 

The purpose of the revised protocol is to conduct a systematic assessment of closed-
bottom structures within high value watersheds as determined in a Provincial Ranking.  
Fisheries Values were assigned to each watershed group, which resulted in a “Fisheries 
Value” score whereby priority watersheds were selected.  Local knowledge was then used 
to confirm the priority areas within the sub-basin.   

4.1 Planning Stage - Pre-field selection of potential culvert barriers 
4.1.1 Selection of study area 

The FPCI sites were pre-selected by Interfor, Adams Lake Lumber Division.  On August 
11, 2008 Mark Phillpotts, MOE Kamloops, was contacted regarding the review of the 
FPCI sites selection prior to field work.  Mr. Phillpotts approved the FPCI sites for field 
assessments to be completed.  
4.1.2 Available fish presence/absence data 

Fish presence/absence data for the Adams Lake watershed was obtained from historical 
fish data obtained from Interfor, Fisheries Information Summary System (FISS)5, Habitat 
Wizard6 and Fish Wizard7.   

                                                           
3 The full version of the Forest and Range Practices Act can be accessed at 
http://www.for.gov.bc.ca/tasb/legsregs/frpa/frparegs/forplanprac/fppr.htm  
4 The full version of the Fisheries Act is located at http://laws.justice.gc.ca/en/F-14/60751.html  
5 FISS is located at http://www.env.gov.bc.ca/fish/fiss/index.html  
6 Habitat Wizard can be located at http://www.env.gov.bc.ca/habwiz/  
7 Fish Wizard is located at http://www.fishwizard.com/  
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4.2 Field assessment of culvert barriers 
FPCI assessments were only completed on closed bottom structures where fish presence 
was known or suspected.  A cumulative score of 20 or greater is considered a barrier, a 
score of 15-19 a potential barrier and a score of less than 15 is considered passable to fish.   

4.3 Assessing habitat value 
Habitat value was rated at each site using criteria outlined in the habitat value criteria table 
(Table 1).  Habitat value was scored as low, moderate or high by surveying upstream 
and/or downstream of the crossing. 
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Table 1: Habitat value criteria table 

Habitat 
value 

upstream 
of 

crossing 
site 

Fish habitat criteria 
(from Field 

Assessment for Fish 
Passage 

Determination of 
Closed Bottomed 

Structures) 

Spawning 
 

Rearing 
 

Overwintering 
(residual pool 

depth) 

Cover 
(instream, 

< 2m 
height & 

>2m 
height) 

High 

Presence of high-value 
spawning or rearing 
habitat for the fish 

species present 

Presence of 
suitably sized 
gravels for the 

fish species 
present 

Abundant 
invertebrate 

habitat, stream 
morphology & 
water depths 

≥ 50cm 

Abundant 
instream 
cover & 
riparian 

vegetation 

Moderate 

Important migration 
corridor.  Presence of 

suitable spawning 
habitat.  Habitat with 

moderate rearing 
potential for the fish 

species present. 

Sparse suitably 
sized gravels for 
the fish species 

present 

Moderate 
invertebrate 

habitat, stream 
morphology& 
water depths 

30-49cm 

Moderate 
instream 
cover & 
riparian 

vegetation 

Low 

Absence of suitable 
spawning habitat and 

habitat with low rearing 
potential for the fish 

species present 

Absence of 
suitably sized 

gravels for fish 
species present 

Absence of 
invertebrate 

habitat, stream 
morphology 
and/or dry 

channel 

< 30 cm 

Absence of 
instream 

cover and/or 
undercut 

banks 

 

4.4 FPCI scoring matrix 
The overall score of each crossing was determined based on the cumulative score of five 
main criteria: 

1. depth and degree of embedment 
2. outlet drop 
3. slope 
4. stream width ratio (SWR; calculated by dividing downstream channel width by 

culvert diameter) 
5. length of structure 
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A priority table of assessed stream crossings requiring mitigative measures was established using the Fish Barrier Scoring Table 
(Table 2).  A cumulative score greater than 20 is considered a barrier to fish passage, a score of 15-19 is considered a partial 
barrier and a score less than 15 is considered passable to fish.  In addition to the overall score of a crossing, a ranked list of sites 
for restoration was based on, but not limited to, fish species presence, length of new habitat to be gained upstream of the crossing, 
cost-benefit analysis, and construction feasibility.   

 

Table 2: Fish Barrier Scoring Table 

Risk Embedded8 Value Outlet 
Drop (cm) Value Slope % Value SWR9 Value Length 

(m) Value Cumulative 
Score 

Low / 
Passable 

>30cm or >20% of 
diameter and continuous 0 <15 0 <1 0 <1.0 0 <15 0 0 to 14 

Moderate / 
Potential 
Barrier 

<30cm or 20% of diameter 
and continuous 5 15 to 30 5 1 to 3 5 1.0 to 

1.3 3 15 to 30 3 15 to 19 

High / 
Confirmed 

Barrier 

No embeddment or 
discontinuous 10 >30 10 >3 10 >1.3 6 >30 6 >20 

                                                           
8 Embedded – a culvert that is embedded less than 30cm or 20% of the culvert diameter is at greater risk of being a barrier to fish passage (MOE: Field Assessment for fish Passage Determination of   
Closed Bottom Structures). 
9 Stream Width Ratio (SWR) is calculated by dividing downstream channel width by culvert diameter. 
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5.0 Methods for data analysis: 

1) At crossing sites where more than one culvert is present, culvert diameters were 
added together to calculate SWR only when the difference between the outlet drop 
heights of the culverts was less than 5cm. 

2) At crossing sites where more than one culvert is present and the difference 
between the outlet drop heights is greater than 5cm, SWR was calculated using the 
culvert outlet drop height that is lowest in elevation. 

3) At sites where the crossing was determined to be a barrier (barrier value is greater 
than 20), TEC recommended that the crossing not be replaced if both the habitat 
quality was rated as low and/or low to moderate and the habitat to be gained was 
field verified as less than 1000m upstream of the crossing. 

4) At sites where the crossing was determined to be a barrier (barrier value is greater 
than 20), TEC recommended that the crossing not be replaced if both the habitat 
quality was rated as low and/or low to moderate and where TRIM shows (<20% 
gradient) that the habitat to be gained upstream of the crossing is less than 1000m 
upstream of the crossing. 

5) At sites where the crossing was determined to be a barrier (barrier value is greater 
than 20), TEC recommended that the crossing not be replaced if both the habitat 
quality was rated as moderate and/or moderate to high and the habitat to be gained 
was field verified as less than 500m upstream of the crossing. 

6) At sites where the crossing was determined to be a barrier (barrier value is greater 
than 20), TEC recommended that the crossing not be replaced if both the habitat 
quality was rated as moderate and/or moderate to high and where TRIM shows 
(<20% gradient) that the habitat to be gained upstream of the crossing is less than 
500m upstream of the crossing. 
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6.0 Results 

• A list of crossings that are high risk / confirmed barriers to fish and where fish 
presence has been confirmed are presented in section 6.1. 

• A list of crossings that are high risk / confirmed barriers to fish and where fish 
presence has not been confirmed are presented in section 6.2. 

• A list of crossings that are moderate risk / potential barriers to fish and where fish 
presence has been confirmed are presented in section 6.3. 

• A list of crossings that are moderate risk / potential barriers to fish and where fish 
presence has not been confirmed are presented in section 6.4. 

• A list of crossings that are low risk / passable to fish and where fish presence has 
been confirmed are presented in section 6.5. 

• A summary of non-priority FPCI sites is presented in section 6.6. 

• A cost benefit analysis is presented in section 7.0 for crossings that are high risk / 
confirmed barriers to fish and where fish presence has been confirmed. 

• Site photos and FPCI forms (where applicable) for all sites assessed can be found 
in Attachments 1 and 2. 
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Figure 1- Overview map of FPCI sites completed within the Tsikwustum (Rock) Lake Watershed 
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6.1 High Risk / Confirmed Fish Barrier Scoring Table 
Table 3: Sites where fish presence HAS been confirmed: 

 

 

 

Watershed 
/ Site10 Stream name Stream 

class11 
UTM 

Zone/Easting/Northing
Crossing 
structure 

Habitat 
value HGI12 Embedded 

(value) 13 
Outlet Drop 

(value) 14 

Culvert 
Slope % 
(value) 

SWR 
(value) 15 

Culvert 
Length [m] 

(value) 

Barrier 
(value)16 

AL-20 Tributary to 
Tsikwustum Lake S3 11 345004 5699898 1100mm CMP L to M 2.1km 

TRIM 10 10 10 6 0 36 

AL-21 Tributary to 
Tsikwustum Lake S3 11 345572 5699685 600mm CMP M 1.3km 

TRIM 10 10 10 6 0 36 

AL-28 Unnamed Trib to 
Rock Creek S3 11 340539 5700285 1200mm CMP H 3.4km 

TRIM 10 10 10 6 0 36 

AL-3517  Tributary to 
Tsikwustum Lake S3 11 340267 5699652 1200mm CMP M to H 4.15km 

TRIM 10 10 10 6 0 36 

AL-24 Tributary to Rock 
Creek S3 11 340603 5699020 600mm CMP M to H 3.6km 

TRIM 10 10 5 6 0 31 

                                                           
10 Watershed / Site Number – Watershed abbreviation / culvert assessment site number from field form. 
11 The stream class is for information purposes only, therefore, no score is added.  
12 Habitat Gained Index (HGI) – meters of accessible habitat upstream of culvert. TRIM= measured from MOE 1:20,000 TRIM blueline information, FIELD=distance obtained from FSID information. 
13 Embedded - depth of embedding is 30cm or 20% (Yes or No) / percent of the culvert length that is embedded (0% to 100%) / embedment material resemble the natural channel (Yes or No) 
14 Outlet drop is measured in centimeters from the culvert invert to the top of outlet control. CND = could not determine. 
15 Stream Width Ratio (SWR) is calculated by dividing downstream channel width by culvert diameter. 
16 Score - numeric score based on the sum of all Fish Barrier Scoring Table values. 
17 Site 4 in Snowy River Resource Report FPCI, George Creek, Bear Creek and two tributaries to Tiskwustum Creek, 2006.  

Note regarding this table: 
• Although fish presence has been confirmed at the following sites, further field assessment should be completed to determine the extent and quality of 

available fish habitat upstream of the crossing.  This should be determined before the culvert is considered for replacement.  Crossings that are labeled 
“FIELD” in the Habitat Gained Index (HGI) column have been field verified.   
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6.2 High Risk / Confirmed Fish Barrier Scoring Table 
Table 4: Sites where fish presence/absence HAS NOT been confirmed: 

Watershed 
/ Site Stream name Stream 

class 
UTM 

Zone/Easting/Northing
Crossing 
structure 

Habitat 
value HGI Embedded 

(value)  
Outlet Drop 

(value)  

Culvert 
Slope % 
(value) 

SWR 
(value)  

Culvert 
Length [m] 

(value) 

Barrier 
(value) 

AL-18 Tributary to 
Tsikwustum Lake S3 11 344425 5701232 1200mm CMP M to H 3.4km 

TRIM 10 5 5 6 0 26 

AL-22 Tributary to 
Tsikwustum Lake S3 11 343535 5699184 1000mm CMP M 1.5km 

TRIM 10 10 10 6 0 36 

AL-23 Tributary to Rock 
Creek S3 11 342123 5698787 1000mm CMP L to M 2.3km 

TRIM 10 10 10 6 0 36 

AL-32 

Tributary to a 
tributary to Rock 

Creek 
 

S3 11 340967 5702087 500mm CMP M 630m 
TRIM 10 0 10 6 0 26 

Note:  As fish bearing status is confirmed, the above sites would be elevated in importance for replacement.   
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6.3 Moderate Risk / Potential Fish Barrier Scoring Table 
 
No priority moderate risk / potential fish barrier sites where fish presence has confirmed were identified. 
 
 

6.4 Moderate Risk / Potential Fish Barrier Scoring Table 
 

No priority moderate risk / potential fish barrier sites where fish presence has not been confirmed were identified. 
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6.5 Low risk / Passable Crossing Scoring Table 
Table 5: Low risk sites where fish presence HAS been confirmed: 

 

 

 
 

 

Watershed 
/ Site Stream name Stream 

class 
UTM Zone 

/Easting/Northing 
Crossing 
structure 

Habitat 
value HGI Embedded 

(value) 
Outlet Drop 

(value)  

Culvert 
Slope % 
(value) 

 
SWR 

(value) 

 
Culvert 

Length [m] 
(value) 

Barrier 
(value) 

AL-16 Tributary to 
Tsikwustum Lake S4 11 342875 5702047 Ford Mod. 643m 

FIELD N/A (0) N/A (0) N/A (0) N/A (0) N/A (0) Passable (0) 

 

 

 

Note regarding Site AL-16:  
• There is a vehicle ford located at site AL-16; therefore a FPCI assessment was not completed.  However, a crossing structure may be buried beneath rock and 

woody debris at the ford.  The vehicle ford is obstructing fish passage.  Fish were observed both upstream and downstream of the ford in 2008.  In 2009, 
Habitat gained was determined to be 643m (field).   

Note regarding this table: 
• The following crossings were determined to be passable to fish, and fish presence HAS been confirmed.  
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6.6 Non-priority FPCI sites 
  
 

 
 
 

Table 6: Non-priority Sites Table 

Site Comments / recommendations 

AL-26 11 339836 5699537 - Not a fish steam, no channel upstream or downstream of the 
crossing.  Upstream habitat - water flowing subsurface to ditch then through the 
culvert.  Habitat downstream- pockets of water, no defined channel in clearcut, no 
defined channel downstream of the outlet, organic substrate. No fix recommended. 

AL-27 11 341914 5699273 - Habitat downstream is steep gradient (suspected greater than 
20%) with minimal flow at the outlet. Upstream habitat is ditch flow only, no 
channel.  Traversed the road, could not locate a channel entering the ditch.  

AL-33 11 341055 5702275 - The outlet of the culvert may be bent causing the slope 
reading of the culvert to be incorrect. The channel is flowing over road with old 
log stringers, because the culvert is in the wrong position.  The channel flows 
down the ditch line and then through the culvert.  A frog was observed at the 
culvert outlet pool.  The pipe needs to be placed in the correct location to prevent 
water from flowing over the road.  There is a rock falls directly upstream of the 
culvert, within the road right of way.  Upstream of the rock falls the channel is 
sporadically defined with organic substrate and subsurface flow under roots.  The 
outlet pool has gravels and fines as the dominate substrate, the channel 
downstream of the outlet pool is not defined and disperses into organics with 
grasses and overland flow into a meadow/wetland.  Riparian vegetation is a young 
forest.  There is substrate deposited throughout the culvert, however the culvert is 
not adequately embedded (less than 20% or 30cm for 25% of the culvert length).   

AL-19 11 344926 5701447 - No fix, low habitat value.  Habitat upstream of crossing: two 
road ditches with water flow into the inlet, cobble and gravel substrate at the inlet, 
fines dominated substrate, flows under log, <1m channel width, Low rearing 
habitat, no overwintering or spawning habitat.  Habitat downstream of crossing: 
braided channel, no overwintering, no spawning, low rearing, substrate is gravel 
with fines and the channel flows into a wetland.  

AL - 25 11 339604 5699438.-.No fix is recommended because of the low habitat value. A 
bend in the culvert is resulting in the backwatering of the culvert, the bottom of the 
culvert is bent up.  There is a large pool at the inlet.  Habitat upstream: intermittent 
channel, the water flows into a hole and flows subsurface for 10m, water is heard 
gurgling under the surface.  Upstream of the subsurface flow water is flowing 
down an old skid trail.  The channel is not well defined and the substrate is 
dominated by fines.  Habitat downstream: outlet pool substrate is organics, 
channel is braided, less then 1m wide, and flows through cut block with lots of 
slash, and fine woody debris in the channel.  No overwintering, spawning habitat 
with limited rearing potential.    

Note regarding this table: 
• This table outlines sites that were not assessed or sites that were determined to be a full or partial 

barrier, but replacement is not recommended. 
• Site photos are available on the site photo/FPCI form disk (Attachments 1 and 2) 
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Table 6: Non-priority FPCI sites, continued 

Site Comments / recommendations 

AL-34 11 343076 5699155 - This site is additional, adjacent to AL-22.  The habitat 
upstream of the crossing - flows along the ditch line for approximately 20m, 
dominate substrate is fines, no gravel less than 1m wide, low habitat value. 
Downstream habitat- gravel with fines, pool at the outlet, channel becomes 
braided, root wad obstructions, low habitat value. 

AL-29 FPCI not conducted, deactivated road brushed in with 2m conifer trees 

AL-30 FPCI not conducted, deactivated road brushed in with 2m conifer trees 

AL-31 FPCI not conducted, no evidence of deactivated road in clearcut  

AL-36 Full FPCI not conducted, preliminary score of 10 

AL-37 Full FPCI not conducted, preliminary score of 16 
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Figure 2- FPCI sites located within the Headwaters Forest District 
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Note regarding tables 7, 8 and 9: 
• The cost estimate totals are approximate costs only (based on single lane road).  
• The cost estimate values are derived from The Ministry of Environment website, using a variety of FIA project summaries.  Where no comparable cost 

values were available for a crossing replacement, an average cost of approximately $1130 per m2 for Arch structures and approximately $1680 per m2 for 
bridge structures were used. 

 7.0 Cost Benefit Analysis  

Table 7: Cost Benefit for Sites with High Risk / Confirmed Fish Barrier where fish presence HAS been confirmed: 

Watershed / 
Site UTM HGI 

(km) 
Proposed 
Solution 1 

Span18 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 1 

($K) 

Proposed 
Solution 2 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 2 

($K) 

Cost 
Benefit 119

Cost 
Benefit 2 

AL 28 11 340539 5700285 3.4 TRIM OBS 
Bridge 10.6 4.33 45.90 85 Arch 4.30 12 51.60 58 0.07 0.066 

AL 35 11 340267 5699652 4.15 TRIM OBS 
Bridge 9.98 4.33 43.21 73 Arch 3.58 12 42.96 49 0.096 0.085 

AL 21 11 345572 5699685 1.3 TRIM Arch 3.07 10 30.70 35 Remove 
structure N/A N/A N/A 7 0.037 0.186 

AL 20 11 345004 5699898 2.1 TRIM Bridge 9.57 4.33 41.44 70 Arch 3.08 10 30.80 35 0.03 0.06 

AL 24 11 340603 5699020 3.6 TRIM Arch 2.26 10 22.6 26 OBS Bridge 8.88 4.33 38.45 65 0.139 0.094 

 

 

 

 

 

 
                                                           
18 References for cost estimates where obtained through Terratech Consulting Ltd. and Forsite Consultants Ltd  
19 Cost benefit – determined by dividing the HGI by the cost estimate of the structure.  
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Table 8: Cost Benefit for Sites with High Risk / Confirmed Fish Barrier where fish presence HAS NOT been confirmed: 

 

Watershed / 
Site UTM HGI 

(km) 
Proposed 
Solution 1 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 1 

($K) 

Proposed 
Solution 2 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 2 

($K) 

Cost 
Benefit 1 

Cost 
Benefit 2

AL 18 11 344425 5701232 3.4 TRIM OBS Bridge 8.93 4.33 38.67 65 Arch 2.32 10 23.20 26 0.052 0.131 

AL 22 11 343535 5699184 1.5 TRIM OBS Bridge 8.95 4.33 38.75 65 Arch 2.34 10 23.40 26 0.023 0.058 

AL 32 11 340967 5702087 0.63 TRIM Arch 1.44 10 14.40 16 Bridge 8.20 4.33 35.50 60 0.039 0.011 

AL 23 11 342123 5698787 2.3 TRIM Arch 2.53 10.2 25.83 29 Bridge 9.11 4.33 39.45 66 0.079 0.035 

 

Table 9: Cost Benefit for Sites with Low Risk / Potential Fish Barrier where fish presence HAS been confirmed:  

Watershed / 
Site UTM HGI 

(km) 
Proposed 
Solution 1 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 1 

($K) 

Proposed 
Solution 2 

Span 
(m) 

Length 
(m) 

Crossing 
Area (m2)

Cost 
Estimate 2 

($K) 

Cost 
Benefit 1 

Cost 
Benefit 2

AL-16 11 342875 5702047 643m 
FIELD OBS Bridge 7.62 4.33 32.99 55 Deactivate 

crossing 7.62 4.33 32.99 7 0.011 0.09 

 
 

Note regarding table 8: 
• If these sites are surveyed and subsequently confirmed fish bearing, the priority for replacement will increase. 
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8.0 Implementation Phase 

8.1 Implementation Plan 
The intent of the implementation plan is to develop a list of structures, which will be identified for restoration of fish passage by all interested 
parties.  A draft copy of this report was forwarded to Mark Phillpotts, Ministry of Environment and Morino Bordin, Planning Forester at 
Interfor.  Communication between Interfor: Adams Lake Lumber and Trumbley Environmental Consulting Ltd. had resulted in a list of priority 
structures to be replaced.  In general, a second field visit may be required to field verify habitat gained calculated from TRIM data.   
 
Table 10: Structures recommended for replacement, sorted by Interfor’s priority list 

Watershed / Site UTM HGI 
(km) 

Proposed 
Solution 1 

Proposed 
Solution 2 

Cost Estimate 1 
($K) 

Cost Estimate 2 
($K) Cost Benefit 1 Cost Benefit 2 FPCI Score 

Barrier 

Interfor 
Priority 
Ranking 

AL 35 11 340267 
5699652 

4.15 
TRIM OBS Bridge Arch 73 49 0.096 0.085 36 1 

AL 28 11 340539 
5700285 

3.4 
TRIM OBS Bridge Arch 85 58 0.07 0.066 36 2 

AL 24 11 340603 
5699020 

3.6 
TRIM Arch OBS Bridge 26 65 0.139 0.094 31 3 

AL 20 11 345004 
5699898 

2.1 
TRIM OBS Bridge Arch 70 35 0.03 0.06 36 4 

AL 21 11 345572 
5699685 

1.3 
TRIM Arch Remove 

structure 35 7 0.037 0.186 36 5 

AL 1820 11 344425 
5701232 

3.4 
TRIM OBS Bridge Arch  65 26 0.052 0.131 26 6 

AL 16 11 342875 
5702047 

643m 
FIELD OBS Bridge Deactivate 

crossing 55 7 0.011 0.09 
21Note  7 

AL 23 11 342123 
5698787 

2.3 
TRIM OBS Bridge Bridge 29 66 0.079 0.035 36 8 

AL 22 11 343535 
5699184 

1.5 
TRIM OBS Bridge Arch 65 26 0.023 0.058 36 9 

AL 32 11 340967 
5702087 

0.63 
TRIM Arch Bridge 16 60 0.039 0.011 26 10 

                                                           
20 Fish presence must be confirmed prior to replacement on sites AL-18, AL-23, AL-22, and AL-32.  
21 Site AL 16 is a ford which is a barrier to fish passage however does not result in a numerical score because it is not a closed bottomed structure.  Fish were identified 
upstream and downstream of this crossing in 2008.  A structure to enable safe fish passage is recommended at this site. 
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Attachments 1 and 2: 
 
 

Site Photos and Field Forms 
(refer to site photo/field form disk) 


